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SPEED 
“Shortens the Railroad” 


Superheaters are written into the 
specifications as a matter of course 
—just as driving wheels and boiler 


OTH speed and tonnage are 
increased by modern locomo- 
tives having ample sustained boiler 


capacity. 


Of this high sustained boiler ca- 
pacity on any locomotive at least 
one-third is due to the Elesco 
superheater. 


tubes. 


On more than 55,000 American- 
built locomotives the Elesco super- 
heater is reducing fuel costs and 
increasing hauling capacity. 


THE SUPERHEATER COMPANY 


17 East 42nd Street 
NEW YORK 


Peoples Gas Building 
CHICAGO 


Canada: THE SUPERHEATER COMPANY, Limited, Montreal 


EXHAUST STEAM INJECTORS 
SUPERHEATED STEAM PYROMETERS 


SUPERHEATERS 


FEED WATER HEATERS 


ESTABLISHED 1832 


Courtesy N. Y. C. Lines (697) 
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Spindle Machines 


Ingersoll Equipment for Railroad Shops includes heavy duty ma- 
chines for milling locomotive rods—the flats, channels, and contours—for 
shoes and wedges, and driving boxes, both new and old. It also includes 
fixture and cutters for these and other operations, so that the entire respon- 


sibility for the performance of each unit may be placed on this one organ- 
ization. 


Milling is the quickest and cheapest method of machining these parts. 
The operations are described and illustrated in our Bulletin No. 46, which 
we will gladly send on request. 


The Ingersoll Milling Machine Company 


Milling Machines and their Equipment— 
ROCKFORD, ILLINOIS 
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Reproduction of advertisement of 
the ‘‘Milwaukee Road” featuring 
Timken Bearings 


The above advertisment tells the public in no 
uncertain terms of the comforts of Timken Travel. 


But there are other factors, important ones to railroads, 
that Timken Bearings write upon the rails — easier 
starting, low rolling resistance, no hot boxes, lessened 
lubrication and maintenance cost. 


And added, to preserve these other advantages, are 
Timken tapered construction, Timken POSITIVELY 
ALIGNED ROLLS and Timken electric steel. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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Order Your Index Now 


HE primary value of a periodical like the Railway 

Mechanical Engineer lies in the use which is made 
of each issue immediately after its publication. Much 
of the material in each issue, however, possesses more 
or less of permanent value to be drawn upon at times 
when various subjects come up for special study, or the 
solution of special problems demands intensive appli- 
cation. To take full advantage of the permanent value 
of the material contained in the pages of a year’s issues, 
these pages must be saved. Unless you are clipping 
each issue and filing, by subjects, those articles which 
you believe may be useful for future reference, why not 
keep your issues intact and use the index printed for 
each year’s volume of twelve issues? The 1928 index 
will soon be ready for mailing. Copies are sent to any 
of our subscribers who wish to receive them. If you 
wish a copy of the index, place your order with our 
circulation department without delay. If you wish to 
receive it each year and will so state in your letter to 
the circulation department, we shall gladly place your 
name on a permanent list of those to whom copies will 
be mailed regularly. 


Cut Journals Expensive 


A LMOST every one connected with the operation 
of a railroad knows that hot and cut journals 
under freight cars are costly, but it is doubtful if many 
realize how serious this expense is. If reasonably ac- 
curate figures could be developed to show the cost of 
delays to freight trains, setting out cars, moving cars to 
and from repair tracks, destruction of property, chang- 
ing wheels, car detention and consequential claims on 
account of hot boxes or cut journals, they would, no 
doubt, reveal expenses far beyond anything ordinarily 
imagined. In one large terminal alone, an average of 
1,200 pairs of wheels are changed each month on ac- 
count of cut journals, the great majority of which are 
removed from loaded cars, resulting in each car being 
delayed an average of about 24 hours. This refers only 
to cars found with cut journals in interchange, and does 
not include the many wheels changed on cars within 
the territory of this terminal that are not interchanged 
from one road to another. With such a situation at one 
terminal, it is safe to say that many thousands of wheels 
are changed monthly throughout the United States for 
the same reasons. Space does not permit going into de- 
tails in this editorial regarding causes and remedies. Suf- 


fice to say that all intelligent car men in direct contact 
with car maintenance and operation know what is neces- 

sary to improve the situation. They realize that more 

thorough workmanship in wheel shops is only one 
requisite. It must be accompanied by closer inspec- | 
tion, greater care in the assembly of journals, brasses 
and boxes and an energetic campaign of education in 
proper methods of packing boxes and lubricating jour- 

nals. A knowledge of correct methods alone is not 

sufficient. By some means, car department forces must 

be made to realize the great cost of hot boxes and cut 

journals and be inspired to do everything that they 
possibly can do to reduce this serious drain of railroad 

resources. 


Materials, Methods 
and Facilities 


HE introduction of lacquer finishes and the 
spray method of applying finishing materials 

has at one and the same time simplified the 
problem of repairing) passenger equipment and 
brought to light new factors which, at the out- 
set, seem to present real obstacles to the adoption of 
these new materials and methods. The spray method of 
finishing came into prominence with the introduction of 
lacquer finishes and has since demonstrated in many 
instances that it offers just as efficient and a more 
economical way of applying the conventional color and 
varnish finishes that have been used for many years. 
Lacquer, because of its ease of application and saving in 
shop time because of its rapid drying qualities, has 
offered the car department officer a means of reducing 
the cost of maintenance by cutting down out-of-service 
time on passenger cars and, as it now appears possible, 
by effecting an extension of the time between shoppings 
for general repairs because lacquer is more durable. 
To those who must deal with the problem of passenger 
car repairs there are three courses open with respect to 
finishing of cars: To continue to apply the color and 
varnish finish by means of the brush; to take advantage 
of the time-saving element by applying these materials 
with the spray instead of the brush, or to adopt the 
lacquer finish. Unfortunately the practice of spraying 
nitro-cellulose finishes has introduced the question of the 
fire hazard to such an extent that some roads have been 
obliged to postpone the adoption of this type of finish 
on other than an experimental basis because of the fact 
that existing facilities are not properly adapted to its 


safe use. To build new facilities or to install adequate 
equipment in order to comply with safety and insurance 
regulations might, in many cases, offset any economies 
anticipated by the introduction of the new materials and 
methods. The problem, then, seems to resolve itself into 
one of deciding whether or not the volume of passenger- 
car repair work warrants the installation of adequate 
shop facilities to enable a road safely to adopt 
the new finishes and methods. If a road has equipment 
enough and the demand for speedier schedules is acute 
enough, the indications are that the use of lacquer and 
the spray will result in economies in maintenance greatly 
in excess of any added expense due to the necessity of 
providing modern paint shop facilities. 

Unwillingness to adopt new ideas should never be 
allowed to stand in the path of progress. The new 
methods in the field of equipment painting are distinctly 
steps in the right direction. The hazard of fire is the 
principal obstacle to the adoption of these new methods 
in many cases. Inasmuch as the elimination of this 
hazard indicates the necessity of changing the nature 
of shop facilities it seems that now is an opportune time 
-to give serious consideration to the whole subject of 
passenger car repairs. By viewing impartially the new 
methods and materials it is possible that an engineering 
study of the problem may show the way to a new type 
of facilities that will result in economies in repair work 
that are not apparent in the light of existing conditions 
and equipment. 


Fatalities from Crown- 
sheet Failures 


D URING the fiscal year ending June 30, 1923, the 
Bureau of Locomotive Inspection inspected 63,- 
657 locomotives and found 41,150 locomotives or 65 
per cent of the total inspected, defective. Of those 
found defective, 7,075 locomotives were ordered out of 
service. During that period, there occurred 1,348 acci- 
dents, which resulted in the death of 72 persons and the 
serious injury of 1,560 others. The percentage of de- 
fective locomotives that year reached the highest point 
ever recorded. Since 1923, the number of locomotives 
found defective by the federal inspectors, has decreased 
an average of eight per cent each year, with a corres- 
ponding decrease in the number of accidents. 

The annual report of A. G. Pack, chief inspector of 
locomotives, to the Interstate Commerce Commission, 
an abstract of which is published elsewhere in this is- 
sue, shows that during the fiscal year ending June 30, 
1928, out of a total of 100,415 locomotives inspected, 
only 24,051, or 24 per cent, were found defective and 
of this number, only 1,725 were ordered out of serv- 
ice. This is the best record that has so far been 
attained. 

A total of 419 accidents occurred during the twelve 
months covered by the Bureau’s latest report. These 
resulted in 30 fatalities and injuries to 463 persons. Of 
these 419 accidents, 22 were boiler explosions of which 
15 were crown sheet failures due to low water, for 
which no contributory causes were found, and seven 
were crown sheet failures, also due to low water, but 
for which contributory causes or defects were found. 
Sixteen deaths and 25 injuries were caused by the first 
classification of crown sheet failure named, and four 
deaths and 12 injuries were caused by the second. No 
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accidents have been reported as being due to firebox 
failures such as defective staybolts, crown stays or 
sheets, since 1925. 

The 22 accidents due to crown sheet failures consti- 
tute only a little over 5 per cent of the 419 accidents 
reported. They were, however, the cause of 20 of the 
30 fatalities caused by all classes of accidents, and this 
high proportion of the loss of life justifies giving 
special attention to their elimination. 

The bureau itself has devoted a large amount of at- . 
tention during the past few years to this subject and 
has brought about a marked improvement in water- 
level recording devices. The effect of these improve- 
ments may be traced in the records of accidents caused 
by crown sheet failures due to low water, with contrib- 
utory causes or defects found. In 1924 the number 
of such accidents was 22; in 1925, 13; in 1926, 15; in 
1927, 5, and in 1928, 7. There has been no such decline 
in the number of crown sheet failures due to low water 
where no contributory causes were found. The largest 
number of accidents in this classification during the five 
years just closed was 22 in 1926, and 15 such accidents 
occurred last year. 

Is it not possible that steam failures or cases of poor 
steaming may play an appreciable part in keeping up 
the number of such adeis where no contributory 
causes are found? In such cases the engine crew is 
forced to trade water for steam in order to get over the 
road, with a resulting decrease in the margın of safety 
in the water level. The smaller this margin of safety 
becomes, the greater becomes the probability of serious 
consequences from poor judgment on the part of the 
crew. 

It would be Utopian to expect twelve months to go 
by with no defective locomotives, no accidents or no 
casualties. Undoubtediy there is an “irreducible mini- 
mum” as to the number of defective locomotives below 
which it is practically impossible to go. Still, taking 
all factors into consideration, it is not asking too much 
of all mechanical department officers to give more at- 
tention to the quality of maintenance being given loco- 
motives, especially at engine terminals. Perhaps a little 
more intensive effort to remove all causes of poor 
steaming engines may have an appreciable effect in re- 
ducing the number of crown sheet failures due to low 
water, which will go far toward eliminating fatalities 
resulting from failures of steam locomotives and their 
appurtenances. 


Last Year’s Achievements in 
the Mechanical Department 


T HE year 1928 was in several respects a remark- 
able one in the railroad field. After a disappoint- 
ing start, continuing during the first six months, in 
which all traffic declined below the amount handled 
during corresponding months in 1927, conditions 
changed for the better and, during the latter half of the 
year, the losses incurred during the first half were com- 
pletely regained so far as freight traffic was concerned. 
The railroads thus handled approximately 475 billion 
net ton-miles during the entire year as compared with 
474.7 billion net ton-miles in 1927. Passenger traffic, 
however, declined steadily throughout the year, the loss 
in passenger miles as compared with 1927 amounting to 
over 6 per cent. 
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All railroad men, and certainly all officers and super- 
visors in the equipment department, may be proud of 
the efficiency with which the operations of the railroads 
were conducted during 1928. With approximately the 
same total volume of revenue freight traffic and a de- 
clining volume of passenger traffic, operating expenses 
were so well under control that the operating ratio for 
the year was 72.6 per cent as compared with 74.1 per 
cent in 1927. 

What part have the motive power and car depart- 
ments played in producing this splendid result? They 
maintained the motive power in the best average condi- 
tion of any year since the war. The highest percentage 
of locomotives in or awaiting shop reported during the 
first ten months of the year was 15.5 as compared with 
16.2, the highest percentage during the preceding calen- 
dar year. In maintaining power in this highly service- 
able condition fewer locomotives received both classi- 
fied and running repairs than during the preceding 
year. Freight cars were also maintained in practically 
the same condition, so far as the percentage available 
for service is concerned, as during 1927, with but slight 
increases in the maximum and minimum percentages of 
cars unserviceable. As was the case with locomotives, 
fewer freight cars were turned out of the shops with 
both heavy and light repairs than during the preceding 
year. 


Number of Employees Reduced 


Most significant of the part played by the motive 
power and car departments in reducing operating ex- 
pense, however, is the trend in the number of men em- 
ployed in the maintenance of cars and locomotives. 
This trend is not a matter of the past year alone, but 
has been continuing steadily since 1924. In January of 
that year 123,500 carmen in all groups were employed 
by the railroads. At the beginning of 1928 slightly less 
than 99,700 carmen were on the payrolls, the reduction 
up to the beginning of last year being approximately 
19 per cent. A similar reduction of 19 per cent had 
also been made during the same period in all classes of 
laborers about shops, enginehouses, power plants and 
stores, bringing the number on the payrolls at the be- 
ginning of 1928 down to 92,700. Another large group 
of employees is the skilled trade helpers. This group 
during the same period has been reduced from 121,300 
to 102,500, or slightly more than 17 per cent. Among 
the skilled trades, the number of machinists was re- 
duced from 64,600 to 56,800, or 15 per cent; boiler 
makers, from 21,100 to 17,300, or over 21 per cent, and 
blacksmiths, from 9,600 to 8,000, or 18 per cent since 
the beginning of 1924. 

This indicates what has been accomplished by the 
motive power department in reducing equipment main- 
tenance expenses during the four years preceding 1928. 
The latest Interstate Commerce Commission reports 
concerning the number of railway employees are for 
last September. These show a continuance of reduc- 
tions in most classes of labor, varying from two to more 
than five per cent. There is one notable exception, 
however, and that is in the number of carmen, which 
increased by about 400 from January to September of 
last year. 

To attribute this highly satisfactory performance 
to the year 1928, however, is not fair to the perform- 
ances of former years. The relatively low expendi- 
tures now required to maintain both cars and locomo- 
tives are in reality the result of the general program of 
heavy rebuilding and otherwise thorough maintenance 
which was inaugurated in 1923. While some of the re- 
ductions which have since been effected may, no doubt, 
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be attributed to improvements in the efficiency both of 
personnel, shop equipment and practices, it is undoubt- 
edly true that equipment at present possesses a much 
higher reserve of serviceability accumulated during 
these years of rebuilding and rehabilitation, of which 
the railroads are now reaping the benefit. 

In the matter of orders for freight cars and locomo- 
tives in the United States, 1928 was the poorest year 
since 1921. Orders for a total of only 51,200 freight 
cars and but 603 locomotives were placed for service 
in the United States. In Canada, however, the 8,900 
freight cars and 98 locomotives for which orders were 
placed during the year, make this the best year since 
1920 and 1922, respectively. 

Orders for 1,930 and 334 passenger cars for service 
in the United States and Canada, respectively, were 
placed during 1928. In the United States this is the 
largest number of cars for which orders have been 
placed since 1925 and, in Canada, the largest number 
since 1919. 


Present Equipment Conditions 


There are evidences that the tendencies which have 
predominated in the locomotive and freight car market 
in the United States since 1923 have about run their 
course and that the turning point is now, or soon will 
be, at hand. In the case of locomotives, installations 
have been higher than orders continuously since 1923. 
During the first two years of this period a relatively 
large proportion of the locomotives installed were also 
retired from the books of the carriers. After being re- 
built, in the main with certain modernizing betterments, 
they were reinstalled in the books of the carriers. 
Since 1925, however, many more locomotives have been 
retired than have been installed, indicating that a large 
proportion of the locomotives retired were not consid- 
ered suitable for rebuilding and that they have been 
scrapped. 

The number of locomotives installed during the first 
10 months of last year was 11,090, which is the smallest 
since 1922. The number of locomotives retired during 
the same period, however, was 2,600, which is only 
slightly less than the average number retired during the 
years 1911 to 1916. This indicates a continuation of 
the cleaning-up process, with a resulting decrease both 
in the number of locomotives in service and in their ag- 
gregate tractive force. These trends all indicate that 
further obsolescence will have to be supplied by new 
locomotives rather than by old locomotives rebuilt and 
modernized. 

Somewhat the same conditions apply with respect to 
freight cars. The number of cars installed during the 
first 10 months of 1928 is less than the number of cars 
ordered during the year, indicating that here the de- 
pendence on rebuilt equipment has at the present time 
practically ceased. The railroads are continuing to re- 
tire more freight cars than are being installed. About 
70,000 were retired during the 10 months for which the 
data was available, as compared with 47,400 installed. 
When it is recalled that during 1923 approximately 
214,000 freight cars were retired while 232,000 were 
installed and that the number of cars installed has been 
declining steadily each year since, having dropped be- 
low the number retired in 1925 and now having dropped 
below the number of cars ordered, the evidence of the 
completion of the general rebuilding program intro- 
duced in 1923 would seem to be complete. As in the 
case of locomotives, the future need for restored serv- 
iceability will have to be supplied in a large measure 
with equipment built new from the ground up. 
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The fireman’s side of the Southern Pacific single-expansion articulated locomotives 


Simple Articulated Locomotive for 
the Southern Pacific 


Ten 4-8-8-2 type which develop 112,760 lb. tractive force 
at 70 per cent. cut-off built by Baldwin 


Tee Southern Pacific has recently received from 
the Baldwin Locomotive Works ten single-ex- 
pansion articulated locomotives with a 4-8-8-2 
wheel arrangement. The general specifications were 
prepared under the supervision of Geo. McCormick, 
general superintendent of motive power, and the de- 
tails were worked out jointly by the railroad company 
and the builders. 

These locomotives are designed for use in both 
freight and passenger service over the heavy mountain 
grades of the Sacramento Division between Roseville, 
Calif., and Sparks, Nev., a distanct of 139 miles. On this 
line, maximum grades of 2.6 per cent occur going East 
and 2.3 per cent going West. Advantage has been 
taken of the fact that these locomotives are oil burners, 
to operate the cab end forward with the tender coupled 
to the smokebox end of the engine. , Although this ar- 
rangement has not been utilized on any other railroad 


in this country, it has previously been employed on a | 


number of Southern Pacific Mallet compound loco- 
motives built at various times since 1909 for use in sim- 
ilar service. Its purpose is to keep the cab clear of 
smoke and gases when the locomotive is operating 
through tunnels. 

The front end of locomotive referred to in the fol- 
lowing description is the end on which the cab is lo- 
cated, or just the opposite from the ordinary locomotive. 
The right and left sides are designated when looking 
from the cab towards the smokestack end of the loco- 
motive. The right and left sides are referred to the 
same as on ordinary locomotives in order that any pat- 
terns that are interchangeable with other types of 
power operating with smokebox ahead will be the same 
in regard to pattern numbers. “Front unit” designates 
the engine located adjacent to the cab end of locomotive 
and “back unit” designates the engine adjacent to the 
smokebox end of the locomotive. 

The new simple articulated locomotives are designed 
to carry a boiler pressure of 235 Ib. and to operate at 
a maximum cut off of 70 percent. With driving 
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wheels 631% in. in diameter, they have a tractive force 
rating of 112,760 lb. The locomotives have a weight 
on drivers of 475,200 lb. and a total engine weight of 
614,600 lb. The combined weight of the engine and 
tender is 906,900 lb. The wheel base of the combined 
engine and tender is 106 ft. 514 in. A comparison of 
the principal weights, dimensions and proportions of 
these locomotives and of several other outstanding 
single-expansion articulated locomotives is set forth in 
one of the tables. 


The Boiler 


The boilers of these locomotives are of large size and 
capacity. They are equipped with Type E super- 
heaters, having a superheating surface of 2,988 sq. ft. 
The total evaporative heating surface is 6,505 sq. ft. 
This gives the large combined total heating surface of 
9,493 sq. ft. Despite the large size of the boilers, they 
are well proportioned, the ratio of combined firebox 
and combustion chamber heating surface to total evap- 
orative heating surface falling well within the average 
range of boilers of much smaller size. The firebox has 
a length of 196% in. and a width of 10214 in.—a mud 
ring size which, for a coal-burning locomotive, would 
provide 139 sq. ft. of grate area. The combustion 
chamber has a depth of 68 in. from the inside throat 
sheet and the tubes have a length of 22 ft. 

The first course of the boiler is conical in form, with 
an outside diameter at the front end of 94 1/16 in. 
The second and third courses, which are cylindrical in 
form, are 103 13/16 in. and 106 in. in outside diameter, 
respectively. In general, the construction is along 
well-established lines. One detail of interest is the ap- 
plication of liners inside the boiler shell where the 
brackets supporting the feedwater heater and the two 
cross-compound air compressors are located. 

The oil burner enters the draft pan at the back end 
and is partially supplied with air at this point through 
a damper-controlled conduit extending backward from 
the end of the draft pan. Additional air is admitted 
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through the fire door through a damper-controlled con- 
duit which extends down from the fire door opening 
through the cab floor. The combined area of the two air 


smokebox because of the high exhaust tips, the exhaust 
nozzles have been surrounded by a sheet metal petti- 
coat pipe, the bottom of which is carried down close 


Comparative Dimensions, Weights and Proportions of Heavy Single-Expansion Articulated Locomotives 


Type IIIN ieee a Ri A E E 
Weight On drivers en aa rE nAn a dda San bse E a a oaei atana ari 
Total weight vf engine 
Cylinders, diameter and stroke 
Driving wheel diameter 
Boiler pressure 
Heating surface: 
Evaporating 
Superheating 
Combined .... 
Grate area 


* Oil-burning locomotive. ®* Type E superheater. 


Sou. Pac, C. & O. Grt. Nor. D. & R.G. W. 
4-8-8-2 2-8-8-2 2-8-8-2 2-8-8-2 
475,200 1b. 491,000 Ib. 532,800 Ib. 559,500 Ib. 
614,600 Ib. 565,000 Ib. 594,940 Ib. 649,000 Ib. 
24” x 32” 23” x32” 28” x 32” 26” x 32” 
6314” 57” 63” 63” 
235 Ib. 205 Ib. 210 Ib 240 Ib. 
6,505 sq. ft. 6,443 sq. ft. 7,142 sq. ft. 7,265 sq. ft. 
2,988 sq. ft. 1,885 sq. ft. 1,896 sq. ft. 2,295 sq. ft. 
9,493 sq. ft. 8,328 sq. ft. 9,038 sq. ft. 9,560 sq. ft. 

139 sq. ft.* 113 sq. ft. 108 sq. ft. 136.5 sq. ft. 
112,760 Ib. 103.500 Ib. 127,500 1b. 131,800 bb. 

77.3 83.0 89.5 86.4 

4.21 4.74 4.18 4.24 

64.7 67.8 65.8 67.9 
754 759 885 871 

68.3% 73.6 83.6 70.0 

7.89 7.25 6.05 9.84 

45.9%" 29.3 26.5 31.6 


openings is proportioned to equal 30 per cent of the gas 
area through the tubes and flues. 

With the tender located behind the smokebox end of 
the locomotive, the oil supply to the burner must pass 
through a long conduit. In order to insure a positive 
flow, air pressure is piped to the oil tank on the tender. 
The air is supplied from the main reservoir through an 
air-brake feed valve which can be adjusted to provide 
pressures varying with the requirements. 


The Smokebox Arrangement 


The smokebox is built in two sections. The front 
section is, structurally, a part of the boiler and is built 
of relatively heavy plate. The waste bearer which sup- 
ports the boiler on the rear engine unit is located under 
this section. The back section is of the usual light con- 
struction and is flattened at the bottom to provide 
clearance for the admission of the exhaust pipes from 
the rear unit cylinders and for curving. 

Each unit exhausts through a separate nozzle and 
stack, the two nozzles and stacks being arranged one 
behind the other. Each stack is 18 in. in diameter at 
the choke. The exhaust pipes from the forward unit 
are carried back along both sides of the boiler and enter 
the smokebox near the bottom, leading into the front 
exhaust nozzle. The exhaust steam from the rear unit 
is carried forward from the cylinder castings through a 
double ball and slip joint pipe to the bottom of the 
smokebox where it leads into the base of the rear 
exhaust nozzle. . 

Exhaust steam entering the rear exhaust stand passes 
into an expansion chamber from which steam is taken 
off for the feedwater heater. The remainder passes 
out of the expansion chamber through the exhaust noz- 
zle. Additional exhaust steam for the feedwater heater 
passes directly from the valve chamber of the front unit 
into a cross-over pipe in front of the cylinders, from 
which a connection leads up to the Worthington feed- 
water heater on the right side of the boiler. The stearn 
from the rear exhaust pipe passes through a Y-fitting 
to two 414-in. pipes which extend forward to connec- 
tions on the cross-over pipe, into which the steam 
passes, and thence to the heater. 

The top of the exhaust nozzles of these locomotives 
is unusually high for oil-burning locomotives, the bot- 
tom of the stack extending but 4 in. below the center 
line of the boiler. To overcome the tendency for the 
tube-cleaning sand to accumulate in the bottom of the 
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to the floor of the smokebox. This serves as a sand 
ejector to keep the smokebox clear. 


The Frames 


The frames and crossties are separate stecl castings 
of open-hearth steel, annealed. The top rails of the 


Table of Dimensions, Weights and Proportions 


Railroad ain seare s enaar a E seared diel sare e's Southern Pacific 
Type of locomotive .......... cee e eee cece eee 4-8-8-2 , 
Service: ai EEAS More babel PE GETEA aaa tease Passenger and Freight 
Cylinders, diameter and stroke.............00- (4) 24 in. by 32. 
Valve gear, type 22... ccc eee eee cee cen eee Walschaert 
Valves, piston type, SizC....... cc cece cece eens M1 in, 

Maximum travel ......c cee ce cece eee eere ere 634 in 

Steam: lap oe. 6.6 seis sceiass. oa seers OSes A 134 in 

Exhaust clearance’... Line and line 

Lead in full gear ........... 3/16 in. 

Cut-off in full gear, per cent. 70 
Weights in working order: 

On drivers wc... cece cece ccc e eect teen enee 475,200 1b. 

On front truck so ccewkpeedaens Weeden needs s 87.000 Ib. 

On trailing truck ..........-.- eee e sree eee 52,400 Ib. 

Total engine ......... cece eee ERE eee 614,600 Ib. 

ender ...... E EE T se Aye 292,300 1b. 

Wheel bases: 

Driving eessen na naa bead E NE E paS 44 ft. 7 in. 

igid ssasvcees 11 ft. 4 in. 


66 ft. 11 in. 
106 ft. 5% in. 


Driving 3 63% in. 
Front truck . 33 in. 
36 in. 


12 in. by 14 in. 
11 in. by 14 in. 
7 in. by 14 in. 
8 in. by 14 in. 


ler: 

Type- o ererarni rarae ea dev sa Conical 
Steam pressure .......-. see eee eee eee eens 235 1 
Fuel (Kind. cis cae eh aetieces Sion ewig otis ee Oil 
Diameter, first ring, inside .. 92 


in. 
Firebox, length and width.. 196% in. by 102% in. 
Combustion chamber length . in. 
Tubes, number and diameter 


Flues, number and diameter 


Length over tube sheets 
Heating surfaces: 


Firebox and comb. chamber..........00esseee 513 sq. ft 
Tubes and flues .......cc cece eee e cee eeceece 5,992 sq. ft 
Total evaporative 1.2... cee eee eee eee eee 6.505 sq. ft 
Superheating ........ 0c ccc eee cece eee eee eeee 2.988 sq. ft 
Comb. evaporative and superheating.......... 9,493 sq. ft 
Tender: 
Style! ENE IEE EN E Hand Werte ek ee sree Water bottom 
Water capacity ...........- 16,152 gal. 
Fuel capacity ......ceeeeee 4.860 gal. 
Rated Tractive Force 112.760 Th. 
Weight proportion: , 
Weight on drivers + total weight engine, per cent............ 77.3 
Weight on drivers + tractive force. ..... cece eee e cece eee eaee 4.21 
Total weight engine + comb. heat. surface.....essessssssesoo 64.7 
Boiler proportions: 
Tractive force + comb. heat. surface... .. cc eee e ee eee teens 11.9 
Tractive force X dia. driver + comb. heat. surface.......... 754. 
Firebox heat. surface. per cent of evap. heat. surface.......... 7.89 
Superheat. surface, per cent of evap. heat. surface............ 45.9 


rear unit have been increased in depth 3 in. over the 
so-called Master Mechanic’s standard which is ad- 
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hered to on the front unit, and the bottom rail of the 
rear unit has been similarly increased in depth by 
% in. A further addition of 1 in. has been made in the 
depth of the top rail over the back pedestal of the rear 
unit, and also over the front and rear pedestals of the 
front unit. The front pedestals on the front unit and 
the rear pedestals on the rear unit are provided with 
double binder lugs. 

The rear deck and rear cylinder saddle is formed in 
a single steel casting. This casting includes the trail- 
ing-truck radius-bar fulcrum and extends back to in- 
clude the rear bumper and tender drawbar pocket. A 
patent has been applied for by the builders to cover this 
construction. 

The articulation hinge between the front and rear en- 
gine units is located 52 in. back of the center line of 
the rear driver of the front unit and 77 in. forward of 
the center line of the front drivers of the rear unit. 
This follows the customary arrangement, but reverses 
the relative position of the hinge with respect to the 
cylinders of the unit on which the boiler is mounted, 
because of the reversal of the direction in which the 
locomotive normally operates. The articulation pin has 
a tapered fit at the top and bottom in the saddle 


casting, these fits being made in renewable bushings. 
The pin is keyed ia from the bottom in accordance with 
the builder’s practice, which is patented. 

The firebox is supported on three sets of expansion 
plates. At the front end (under the cab) the support 
is arranged in three sections, one between the frames 
and one outside of the frame on each side. An inter- 
mediate support is placed just ahead of the forward 
pair of driving wheels. Here the expansion plates, 
which are located under the mud ring at each side , are 
supported from a heavy rectangular bar extending 
across the locomotive, which is fitted and securely 
bolted into the frames. The rear support is located be- 
tween the frames under the back of the mud ring. 

Steam for both engine units is carried forward from 
the superheater header through two 9-in. pipes. Where 
these pipes pass over the cylinders of the front unit, 
6-in. branch pipes lead to the valve chambers. The two 
main pipes continue to the front of the cylinders and 
there are carried down and into the front of the saddle 
casting. Leading from a passage through the saddle 
casting, steam is carried backward between the frames 
in a single 9-in. pipe to the front face of the rear-unit 
cylinder saddle casting, from which it is carried to the 
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Elevation and cross-sections of the Southern Pacific single- 
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valve chambers through outside steam pipe connections. 
The necessary flexibility in this pipe is provided by two 
ball joints and two slip joints. The front ball joint is 
housed within the front saddle casting, but at a point 
considerably in the rear of the articulation pin. The 
rear ball-joint housing is securely anchored to a frame 
cross-tie just forward of the center line of the second 
pair of rear-unit driving wheels. A second slip joint 
is placed near the rear cylinder casting to provide for 
expansion. 


The Running Gear and Motion Work 


The equalization system is arranged to provide two 
points of support at the front unit and three points of 
support at the rear unit. Each side of the front unit is 
equalized continuously, including one side of the four- 
wheel leading truck, and there is no cross equalization. 
The first two pairs of drivers on the rear unit are sepa- 
rately equalized on each side, while the rear two pairs 
are cross-equalized with the two-wheel trailing truck. 
Instead of resting directly on the truck bissel pin, the 
rear end of the trailing-truck equal beam is suspended 
from the front end of a heavy semi-elliptic spring 
which is seated on the top of the bissel pin and secured 
to the deck plate at the rear. 


The rear pair of drivers of the front unit and the 
front pair of drivers of the rear unit are fitted with 
Alco lateral motion driving boxes. Both trucks are of 
the Commonwealth constant-resistance type, with out- 
side journal boxes. 

Both the driving and truck axles, the wrist pins and 
piston rods are of carbon steel, quenched and tempered. 
The connecting rods are normalized and annealed. 

The locomotives are equipped with the Walschaert 
valve motion, having a maximum travel of 634 in. and 
with 134 in. steam lap to reduce the maximum cut-off 
to 70 per cent. The valves are controlled by an Alco 
reverse gear with a 12-in. cylinder. A single Ashcroft 
duplex cut-off gage is located in the cab. The piping to 
this gage, however, is arranged with suitable cut-out 
cocks so that it may be cut out from the cylinders of 
one unit and cut in to the cylinders of the other unit. 


Lubrication 


The cylinders are lubricated by one Nathan Type 
DV3 force-feed lubricator for each unit. The lubri- 
cators are attached to brackets cast integral with the 
guide yokes and are operated by connections attached 
directly to the links, which provides a constant pump 
stroke irrespective of the cut-off. Four of the six feeds 
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expansion articulated locomotive which operates with the cab forward 
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of each lubricator supply the steam chests and the cyl- 
inders. The other two feeds lead to the two bottom 
guide bars. Each of these feeds is fitted with a simple 
terminal ball check under the guide to prevent the re- 
turn of oil, dirt or water under any conditions. A 
hydrostatic lubricator is mounted in the cab to lubricate 
the air pumps and feedwater heater. 

The locomotives are equipped with a number of high- 
pressure grease lubrication fittings at points in the run- 
ning gear. These include the cross head pins, connect- 
ing rods and eccentric rods. Similar fittings are also 
provided for the articulation pin and for both truck 
center pins. 

Superheated steam is provided for the feedwater 
heater, air compressors, the headlight generator, the oil- 
burner manifold, blower and whistle. The pipe con- 
nections betwen the units are completely fitted with 
Barco joints. Another detail of interest is the location 
of all sand pipes and the sand traps under the boiler 


jacket. The locomotives are equipped with two cross- 
compound air compressors. The main reservoirs are 
located under the front end of the cab floor. 

Water is piped from boiler feed line for cooling pur- 
poses to engine- and trailing-truck journals and to 
driving tires. It is the practice in mountain territory to 
use tire coolers when descending heavy grades. 

Flange lubricators are applied to the front pair of 
wheels of the engine truck, to the front of the first pair 
of drivers, to the front of fifth pair of drivers, and to 
the front of the trailing-truck wheels. 

The tenders, which are of the cylindrical type with 
Commonwealth water bottom frames built integral 
with the tank, have Commonwealth six-wheel tender 
trucks. The water capacity is 16,152 gallons and the 
oil capacity, 4,860 gallons. 

The principal dimensions, weights and proportions 
are shown in the table 


Bureau of Locomotive Inspection 
Annual Report 


Over 100,000 locomotives were inspected and only 
1,725 were ordered out of service 


G. PACK, chief inspector of the Bureau of 

A Locomotive Inspection, in his seventeenth 
è annual report, for the fiscal year ending June 

30, 1928, to the Interstate Commerce Commission, has 
again called attention to the danger resulting from the 
use of reduced-body staybolts having telltale holes which 
do not extend into the reduced section at least 5% in. 
Accidents resulting in serious and fatal injuries continue 
to occur with this type of bolt because of the telltale holes 
not being of sufficient depth to perform the function for 
which they are intended. Many of these bolts are im- 


properly applied, the bolts being too long to permit full. 


engagement of the threads on the enlarged ends with the 
threads in the holes in the sheets. Five accidents oc- 
curred during the period covered by the report due to 
staybolt failures, in which two persons were killed and 
four were injured. 

The fiscal year ending June 30, 1928, showed a sub- 
stantial decrease in the percentage of locomotives in- 
spected and found defective. During the year, only 24 
per cent of the locomotives inspected were found with 
defects or errors in inspection that should have been cor- 
rected before the locomotives were placed in service. 
This percentage figure, as shown in the chart, is the 
lowest that has been obtained in any year. The 
largest number of defective locomotives occurred 
during the year ending June 30, 1923, during which 
65 per cent of the locomotives inspected were found 
defective, and 1,348 accidents occurred, with 1,632 
casualties, resulting in the death of 72 persons and the 
serious injury of 1,560 others. Prosecutions in the 
courts for the more flagrant violations of the law were 
begun at that time, and during the succeeding five years 
there has been a steady decline in the number of locomo- 
tives found defective. In 1927-1928 there were only 419 
accidents resulting in 493 casualties, 
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Defective reversing gears were the cause of the great- 
est number of accidents during the year covered by the 
report. The 35 accidents reported as due to this cause, 
resulted in injuries to 35 persons. As in preceding 
reports, defective reversing gears, squirt hose, grate 
shakers, couplers, brakes and brake rigging, are the most 
prolific sources of accidents. Crown-sheet failures, due 


Fiscal Years Ending June 30th. 
1916 1917 1918 1919 1920 {921 1922 1923 1924 1925 1926 


1927 1928 


Chart showing the relation of defective locomotives to acci- 
dents and casualties resulting from locomotive 
failures 


to low water, continue to be the cause of about the same 
number of accidents each year. In the year ending June 
30, 1924, 42 accidents were attributed to this cause, 22 
in 1925, 37 in 1926, 19 in 1927 and 22 in 1928. Crown 
sheet failures also caused the largest number of fatalities. 
Sixty-six persons were killed in 1924, of which 45 deaths 
were due to crown sheet failures. Half of the deaths in 
1925 were due to the same cause. In 1926 there were 22 
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persons killed, 17 of whom were killed in this type of 
accident, and again in the year ending June 30, 1927, 17 
deaths out of a total of 28 were on account of crown 
sheet failures. Thirty persons were killed in 1928, of 
which 20 deaths were attributed to crown sheet failures. 
The following is an abstract of Mr. Pack’s report. 


The Report of the Chief Inspector 
A summary of all accidents and casualties to persons 
occurring in connection with steam locomotives, com- 
pared with the previous year shows a decrease of 14.1 


Number of Steam Locomotives Reported, Inspected, Found 
Defective, and Ordered from Service 


Parts defective, inoperative or missing, Year ended June 30 
or in violation of rules A 


1928 1927 1926 1925 
Air compressors . 1,282 1,679 2,151 1,574 
Arch tubes. sessa? seg 103 127 2 198 
Ash pans or mechanism 133 192 211 216 
ARES oasis sae ses: 7 13 8 14 
Blow-off cocks . 469 650 280 825 
Boiler checks .. 914 1,043 1,200 991 
Boiler shell ............. 954 1,422 1,888 1,597 
Brake equipment .........ccseeseess 5,214 6,572 7,062 6,497 
Cabs or cab windows................ 1,670 2,055 2,666 2,541 
Cab aprons or decks..............55 852 1,086 1,307 1,165 
Cab arda oocs cassava irao Ena 378 575 696 665 
Coupling or uncoupling devices....... 179 289 394 447 
Crossheads, guides, pistons, or piston 

POOR ete ccseSsaecsretaean Marathons 2,088 2,602 3,018 2,922 
Crown: bolts iia. octet caiies RES AN 164 235 334 283 
Cylinders, saddles, or steam chests.... 3,264 4,526 5,080 4,352 
Cylinder cocks or rigging............ 1,007 1,634 1,904 1,801 
Domes or dome caps.......seeeeeeee 281 388 463 371 
Drait DERF iaiscd.cicideid:s bor a oi carbon 1,453 2,037 2,634 2,283 
Draws gear! 5% ARET T EE NR ,650 2,210 3,140 3,273 
Driving boxes, shoes, wedges, pedestals, 

OF DIACEN Hb aia 5s os NA 1,990 2,710 3,342 3,241 
Fire-box sheets saree 730 796 1,129 1,152 
Flues ........ asa Hate ue aidan 4 465 556 524 
Frames, tail pie or braces, locomotive 1,354 1,682 1,973 2,036 
Frames, tender i 256 264 373 391 
Gauges or gauge fittings, air.. ae 461 721 886 694 
Gauges or gauge fittings, stea 969 1,425 2,038 1,809 
Gatige COCKS) 6.052 se sites sis's hea 1,413 2,024 3,068 3,081 
Grate shakers ....... 377 613 720 832 

andholds ...... io SS EEEE cision oe S, 1,373 2,285 3,100 2,831 
Injectors, inoperative ............... 93 84 78 70 
Injectors and connections ........... 5,563 7,188 8,303 8,064 
Inspections or tests not made as re- 

a ME E A E P ENA E 6,623 8,889 10,646 10,436 
Lateral motion scies cesienece cee 699 67. 758 65 
Lights, cab or classification.......... 118 107 106 - 86 
Lights, headlights taiea Nia 571 835 946 928 
Lubricator or shields ................ 500 746 883 704 
Mad! NRS sesine des aa aas 822 1,073 1,458 1,384 
Packing nts). is2.50)5;.)s03 serasaaidewers’ 1,265 1,851 2,772 2,761 
Packing, piston rod and valve stem... 1,904 2,214 2,489 2,411 
Pilot or pilot beams................. 386 507 638 832 
Plugs: OF (Studs ia i cists soe neers Since oryinls 740 1,087 849 
Reversing. Gear’ eriin regor enea 1,247 1,539 1,274 
Rods, main or side, 

collars 5,137 5,683 4,813 
Safety valve 212 270 234 
Sanders .... 1,268 1,769 2,004 
Springs or sp 5,956 6,826 5,532 
Squirt hose ........... 644 975 1,008 
Stay bolts® .,.c<aaseoxsecur 631 905 741 
Staybolts;. ‘broken: 606/62 ssiciete curses. 2,373 3,582 3,745 
Steayd INES « div cocci ohne tan cess sous 1,308 1,587 1,590 
Steam: valves. (51.23.46 enaa ESEAS 774 962 869 
EDE Ba CLEN RASEL DNA RER 2,440 3,227 2,867 
Tanks or tank valves 2,747 3,430 3,352 
Telltale holes) 5.06.05 veccsaw weds ace 377 487 451 
Throttle or throttle rigging.......... 1,889 2,233 2,618 2,403 
Trucks, engine or trailing........... 1,914 2,363 2,860 2,966 
MP riches. Aender 656 ose o/s ai diola stale vicar 2,610 4,114 4,929 5,372 
Valve MOO nss eeraa daea sud ekas 1,262 1,568 1,576 1,250 
Washout’ DE sI taa e Se Eesi 2,211 2,786 3,649 3,588 
Train-control equipment ............. 112 Maree Pei Sipa 
Water glass, fittings, or shields....... 2,115 2,973 3,621 3,713 
Wheels. oeren ELET 1,609 2,119 2,243 2,148 
Miscellaneous—Signal appliances, badge 

plates, brakes (hand) ............. 1,273 1,511 1,746 1,529 

Total number of defects.......... 85,530 112,008 136,973 129,239 
Locomotives reported .. - 65,940 67,835 69,173 70,361 
Locomotives inspected 100,415 97,227 90,475 72,279 
Locomotives defective .. . 24,051 29,995 36,354 32,989 
Percentage inspected found defective.. 24 31 40 46 
Locomotives ordered out of service... 1,725 2,539 3,281 3,637 


per cent in the number of accidents, an increase of 7.1 
per cent in the number of persons killed, and a decrease 
of 10.4 per cent in the number of injured during the year. 


General Condition of Steam Locomotives 


There has been a substantial decrease in the per- 
centage of locomotives inspected by our inspectors found 
defective. For instance, during the year, 24 per cent 
of the locomotives inspected were found with defects or 
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errors in inspection that should have been corrected be- 
fore being put in use, as compared with 31 per cent for 
the previous year, 40 per cent for the fiscal year 
ended June 30, 1926, 46 per cent for the year 1925, 


Back end main rod strap to which fusion welding had been 
applied to reduce the lateral motion of the 
brasses in the strap 


53 per cent for the year 1924, and 65 per cent for 
the year 1923, when there occurred 1,348 acci- 
dents, resulting in the death of 72 persons and the 
serious injury of 1,560 others, when prosecutions in the 
courts for the more flagrant violations of the law were 
begun, as compared with 419 accidents during the fiscal 
year, resulting in the death of 30 persons and the serious 
injury of 463 others. The percentage of defective loco- 
motives this year reached the lowest point ever recorded 
and is indicative of the general condition of the loco- 
motives owned or operated by the railroads throughout 
the entire country. 

While there has been a substantial decrease in the total 


Back end main rod strap which failed due to the application: 
of fusion welding in the manner shown in the 
preceding illustration 3 i 

number of accidents and casualties to persons, with al 
substantial decrease in the number of defective loco-; 
motives, our investigations indicaté that a further reduc-' 
tion would haye resulted had more, thorough inspections’ 
been made by-some of the carriers, and the requirements’ 
of the law and rules been complied with in respect to the! 
proper repair of defects in equipment that affect safety. 
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While there has been a substantial improvement in the 
inspection and maintenance of locomotives and tenders, 
there are some railroads whose records do not compare 


Fire side of flue sheet after an explosion caused by low 
water—The line of demarcation on the flue sheet 
was 9 in. below the top of the crown sheet 


favorably, and where more exertion may be required in 
bringing about the purpose and full intent of the fed- 
eral law. 


Reduced-Body Staybolts 


In my fifteenth and sixteenth annual reports attention 
was called to the danger resulting from the use of 
reduced body staybolts having telltale holes which do not 
extend into the reduced section at least 5¢ in. Accidents 
resulting in serious and fatal injuries continue to occur 
with this type of bolt because of the telltale holes not be- 
ing of sufficient depth to perform the function for which 
they are intended. 

Many of these bolts are improperly applied, the bolts 
being too long to permit full engagement of the threads 
on the enlarged ends with the threads in the holes in the 
sheets. This condition is indicated by persistent leakage 
after the bolts are installed and attempts to stop the leak- 
age result only in thinning and flattening the heads of 
the staybolts. 


As in former years, boiler explosions caused by crown 
sheet failures were the most prolific source of fatal acci- 
dents. Sixty-six and six-tenths per cent of the fatal- 
ities during the year were attributable to this cause. 
There was an increase of 15.8 per cent in the number of . 
boiler explosions or crown-sheet failures, and an increase 
of 17.6 per cent in the number of fatalities from this 
cause as compared with the previous year. 

Explosions may be expected to increase in violence 
with the increasing size of locomotive boilers and the 
higher pressure carried therein, and accidents of this 
nature may well be expected to increase as the duties 


Lubricator in which the threaded connection to the con- 
densing chamber was broken and repairs were 
attempted by fusion welding of the condensing 
chamber to the body 


and responsibilities of enginemen become more complex 
and exacting. : 

Therefore, it is evident that the best thought and ef- 
forts of the various agencies concerned with design, con- 
struction, maintenance, equipment, and operation must 
necessarily be exerted, and all practical safeguards pro- 
vided if this class of accidents is to be reduced and 
maintained at a minimum. 


* * * 


Air pumps can be picked up, transported and placed in position on the locomotive with the crane type trucks 
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The Canadian Pacific dynamometer car 


New Dynamometer Car tor the 
Canadian Pacific 


Designed for a drawbar pull of 500,000 Ib. 
and a buffing shock of 1,250,000 lb.—A 


sub-floor is used 


ice an all-steel dynamometer car built at its 

Angus shops, Montreal, and designed to with- 
stand a drawbar pull of 500,000 Ib. and a buffing shock 
of 1,250,000 lb. With many years of experience in the 
operation of dynamometer cars, the Canadian Pacific 
engineers have designed a car in which many undesir- 
able features that existed in the previous cars have been 
eliminated and which also provides maximum comfort 
and convenience for a normal crew of four during and 
after working hours. The car is 60 ft. long over the 
end frames and weighs 145,000 Ib., fully equipped. 


The Underframe 


As a car of this type must withstand severe service, it 
has been provided with an unusually strong underframe. 
This consists of two 58-ft. 10-in. side sills constructed 
of 11.6 lb., 314-in. by 5-in. by 334-in. by 35-in. Z-bars, 
and fish-belly center sills, 46 ft. 3% in. between truck 
centers. Top and bottom cover plates are applied to the 
center sill. The structure is rigidly tied together by two 
crossbearers, numerous cross-ties closely spaced, and 
adequate diagonal braces. In addition, many steel floor 
plates are riveted to the side sills and center sills to 
add stiffness to the underframe. 

Two four-wheel Commonwealth trucks with 33-in. 
steel-tired wheels are used under the car. All of the 
wheels are fitted with clasp brakes except for the rear 
wheels of the front truck, on the axle of which is at- 
tached the recording paper driving mechanism. 

The body of the car is built of steel. As the car will 
be used in freight service during the winter months, the 
insulation has been doubled over that used in passenger 


T HE Canadian Pacific has recently placed in serv- 
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in the cupola 


car construction. Four-ply hair felt is used to line the 
inside of the car, including the roof. The sides of the 
car are covered with five-ply mahogany veneer. The 
veneer was used in preference to tongue and groove con- 
struction in order to provide greater warmth in the car 
and also to provide a smooth surface easy to clean. The 
surface of the veneer is covered with a filler, varnished 
and then rubbed to an attractive finish. 

The roof is a modified turtleback design, made of wood 
and canvas covered. Hair-felt lining is used between 
the roof boards and the headlining, which is painted a 
cream color and trimmed with a neat stencil border. 

Standard windows are used in the main part of the 
car. Each side of the cupola or recording room is 
equipped with two sliding and two hinged windows 
which can be quickly opened by the members of the car 
crew. Globe ventilators are located along the center 
line of the car, three in the cupola and two in each of the 
other rooms. Hatch ventilators are used in the kitchen. 


A Sub-Floor in the Cupola 


In studying a number of existing dynamometer cars, 
the weighing head and the transmission unit were lo- 
cated in the recording room with the chronograph table. 
It was found that these two large units required consid- 
erable floor space and made it necessary for the crew 
to walk around them. To overcome this undesirable 
feature, a sub-floor was built in the chronograph room 
or cupola. The sub-floor is 3 ft. 1 in. above the main 
car floor and is supported on a steel frame. This floor 
consists of steel plates on which is laid 134-in. flooring, 
covered with linoleum. The main floor beneath the sub- 
floor is surfaced with asphalt and the weighing head 
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Floor plan of the Canadian Pacific dynamometer car 


and the transmission unit rests on the steel end casting. 
The remainder of the main floor is of the standard pas- 
senger-car floor construction. 

The chronograph table rests on a heavy casting at 
tached to the Commonwealth underframe end casting 
This casting brings the base of the table on a level with 
the sub-floor. The weighing head and transmission can 
be quickly reached either through trap doors located in 
the sub-floor or through two doors located in the rear 
cupola partition below the sub-floor level. These doors 
are entered from the work room, which is located di- 
rectly back of the cupola and on the main floor level. 
They are furnished with non-breakable glass to provide 
natural light in addition to the electric lights located be- 
neath the cupola floor. There is no wood construction 
of any kind beneath this floor. 


The Interior of the Cupola 


All of the recording instruments located in the cu- 
pola, or recording room, can be either operated or ob- 
served by the operator seated at the chronograph table. 
A door leads into the cupola from the front end of the 
car. A stub platform with a guard rail around it is built 
outside of this door. In addition to the guard rail, an 
electric light is located over the door. On each side of 


_ the door are two windows, back of which are located re- 


volving leather upholstered seats. At each window are 
located three electric push buttons, one to call the stew- 
ard, one for recording mile-post readings and the other 
for a track light, one of which is located at each side 
of the front truck. These lights occupy a fixed posi- 
tion on the truck. In addition a fan switch is located at 
the window on the left side and a platform light switch 
at the window on the right side of the front door. 

Located over the door is the clock, the weighing head 
alarm bell, a duplex air gage and two relay blocks. The 
tank, which contains the glycerine and alcohol mixture 
for the weighing head is located above the front window 
at the right side of the car. This tank is filled from the 
roof. The weighing head can be lifted out through a 
trap door in the sub-floor by a 14-ton Harrington chain 
hoist which runs on a monorail attached to the roof 
frame inside of the car. 

There are four windows on each side of the cupola, 
two that slide and two that swing. All of the windows 
in the recording room are furnished with curtains. 

The chronograph table is located at the rear end of 
the recording room. An upholstered swivel chair is lo- 
cated back of the table. 

In previous cars, ample desk room and drawers in 
which to place records and papers were not always pro- 
vided. This deficiency has been overcome by building a 
desk into the rear partition of the recording room. It 
has ample drawers above and below the desk for stor- 
age. A bleader valve, signal valve and conductor’s 
valve are located in the cupboard directly above the 
desk, Colored cords run from these valves to a point 
directly over the operator’s seat in front of the table. 

It has always been a problem in previous cars to re- 
move the chronograph table from the car when neces- 
sary. It is easily accomplished in this car by removing 
the partition into which the desk and cupboards are 
built. This partition is so designed that it can be quick- 
ly removed without destroying the finish of the car. The 
partition between the work room and the corridor is also 
removable so that the chronograph table can be taken 
out of the 4-ft. 11%4-in. wide by 6-ft. 5%-in. baggage 
type side door located opposite the work room door. 

A flight of three galvanized iron steps lead from the 
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cupola to the main corridor of the car. These steps are 
covered with lead treads. A door containing a 15-in. 
by 21-in. glass panel leads from the recording room into 
the main part of the car. Thus, the recording room can 
be securely locked from both ends of the car. 


Crew Housing Facilities 


The work room, lavatory, bedrooms, dining room and 
kitchen have been laid out and equipped to furnish maxi- 


purpose of preventing kitchen odors. from entering the 
dining room, bedrooms and the recording room. 

The work room is next to the recording room. It con- 
tains a fixed metal-covered work bench 4 ft. 7 in. long 
by 2 ft. wide. A drop table 2 ft. 7 in. long is located at 
one end of the work bench. Beneath the work bench 
are three drawers and a cupboard for tools and car ac- 
cessories. 

Another tool box is located directly above the work 
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mum comfort and convenience to the car crew. Each of 
the rooms is entered from a common corridor 2 ft. 
21⁄4 in. wide, that runs from the recording room to the 


The chronograph table looking toward the front end of 
the car 


rear end of the car. The corridor ceiling is of the 
arched design and paneled with agasote and painted a 
cream color. Adequate ceiling lights are provided. 
Three swinging doors are located in the corridor for the 
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A longitudinal section of the cupola showing the sub-floor and the casting on which the chronograph table 
Arrangement of the operator’s desk and cupboard space 


bench. Above this is a cupboard 5 ft. 6 in. long and 17 
in. deep in which are stored two mattresses that can be 
used on the work bench and on the desk table top in the 
recording room in case of an emergency. Above the 
door leading into the work room is storage space for 
traveling bags. ; 

Additional lockers are built into the removable parti- 
tion between the recording room and the work room. 
A metal-lined, fireproof overall locker and two other 
smaller cupboards are built into this partition. All of 
the cupboards, drawers and doors throughout the car 
are provided with Yale locks. 


A Shower Bath in the Lavatory 

The lavatory, which adjoins the work room, is 
equipped with all of the conveniences found in the bath 
room of a modern home. Itis 8 ft. 5 in. long by 6 ft. 10 in. 
wide. The shower bath, which is 3 ft. 2 in. wide by 
3 ft. long by 6 ft. 6% in. high, is provided with hot and 
cold water. A rubber curtain covers the 2 ft. 3 in. door- 
way. In addition to the 67-gal. (imperial) capacity 
tank located above the shower, a 165-gal. tank is located 
beneath the car floor. A water raising system is used 
to fill the other tanks in the car from the tank beneath 
the car floor. l 

The lavatory also contains two washbowls, a Duner 
hopper, a dental bowl, two mirrors and other accessories. 
A vertical row of five small cupboards and a large cup- 
board is built in the lavatory next to the door. The 
smaller cupboards are used by the crew in which to keep 
their toilet articles and the larger cupboard for odds and 
ends. An overhead shelf 3 ft. wide and 14 in. deep is 
located over the door and extends over cupboards. This 
shelf is used for storing spare batteries or luggage. 


The Bedrooms 
The main bedroom, which adjoins the lavatory, is 
6 ft. 6 in. long by 6 ft. 10 in. wide. It contains a stand- 
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ard upper and lower berth. The two facing seats are 
upholstered in black leather. A section table can be 
placed between the two seats and a desk lamp placeu 
on it by plugging into a wall outlet. This room is oc- 
cupied by the man in charge of the car and, by the use 
of this table, he has available an office closed off from 
the remainder of the car and in which reports and cor- 
respondence can be dealt with. 

This room also contains a folding wash basin above 


The shower bath and lavatory—Individual shelves for 
toilet articles are inclosed by the narrow door 
at the right 


which is located a 14 in. by 22 in. mirror, one ward- 
robe 10% in. wide by 14 in. deep, and two other ward- 
robes 2334 in. wide and 18; in. deep on each side of 
the door. The latter are entered from the corridor and 
are used by the crew for overcoats and other wearing 
apparel. The floor of this room is carpeted. 

The other bedroom, which is next to the kitchen, is 
used by the steward and is similar to the one described 
above, except that it contains a Duner hopper, above 
which is a folding wash basin. The floor is covered 
with battleship linoleum. It has a wardrobe 15 in. by 
24 in., and has an overhead shelf 6 ft. 1 in. long by 
2 ft. 214 in. wide with a 1 in. metal rail running across 
the front. It also contains two linen lockers 22% in. 
wide by 2 ft. 2 in. deep, the doors of which are opened 
from the corridor. 

The Dining Room 

The dining room, which is 9 ft. long and 6 ft. 10 in. 
wide, is located between the two bedrooms. A large 
sofa, upholstered in black leather, extending the full 
width of the room, is located on each side of the dining 
room table. These sofas are used as berths and in ad- 
dition, a standard upper berth is located above each of 
them. With the two chairs located at the end of the 
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table, eight people may be served at one sitting. A 
wood shelf with a metal railing, extends between the 
two upper berths above the windows at the side of the 
car. Two ceiling lights are located in the dining room. 

A 3 ft. 11 in. opening, without a door, leads into the 
dining room from the corridor. A swinging door is 
located in the corridor at each end of the dining room, 
thus closing this room off from the remainder of the 
car. 


The Kitchen 

The kitchen, which is located at the rear end of the 
car, is comparable with the kitchen of a private car. 
It is fitted with a standard official car coal range. This 
is partially covered with Monel metal and the rear ver- 
tical section beneath the warming oven is covered with 
white tile so that the stove can be easily kept clean. It 
is provided with a Monel covered sink and ample lockers 
and drawers. A large refrigerator, which is located in 
the left corner of the kitchen, is iced from the roof. 
The coal bunker is also filled from the roof. 


How the Car Is Heated and Lighted 


The car is heated by a hot water heating system, heat 
being obtained either by steam from the train line, or 
by fire in a coal heater in the car. The heater is 


A rear view of the chronograph table looking toward the 
removable partition at the rear of the cupola 


located in the passage near the lavatory. In addition 
to the usual longitudinal heating coils, extra coils, sur- 
rounded by fins, are located in each room, and are regu- 
lated by radiator valves, independently of the main heat- 
ing coils in the car. 

Owing to the large amount of current required for a 
car of this type, it has always been found difficult to 
obtain sufficient battery capacity. To overcome this 
trouble, the car is equipped with a special low-speed axle 
generator so that it will cut in when the car is used in 
slow-freight service. In addition, a locomotive head- 
light generator set is located on the car roof. It is 
used to furnish light directly or to charge the batteries, 
by connecting to the steam line when a locomotive is 
on a freight train or by connecting to a steam line in 
the yard when the car is lying in at a terminal. 


Vol. 103, No. 1 


The Recording Mechanism 


The car is furnished with a Burr weighing head, made 
by the Baldwin Locomotive Works, axle drive, trans- 
mission, chronograph table and dynamometer electrical 
system with modifications and changes based on the 
experience of the road in the operation of dynamometer 
cars. The weighing head has a capacity for drawbar 
pull of 500,000 Ib. and a capacity for buffing of 1,250,- 
000 Ib. The buffing connection from the weighing head 
to the chronograph table, however, is not connected and 
buffing forces will not be recorded. 

The jack screws for locking the weighing head lever 
in a central position are located in the head of the 
machine instead of in the head yoke, to permit the re- 
moval of the yoke without having to remove the pistons. 
The piston heads are supported by ball bearings. The 
fulcrum between the drawbar and the weighing head 
lever is fitted with roller bearings and also an Alemite 
lubricating attachment. 

No changes of importance were made to the stand- 
ard axle drive and transmission unit. The gears regu- 
lating the paper travel are arranged to give travels of 
ts in., 14 in. and 1 in. per hundred feet of car travel. 
The motor drive for the paper roll is arranged to give a 
paper speed of 3% in., 16 in. and 60 in. per minute. 
The distance timer is arranged to make automatic elec- 
trical :ontact for every 100 ft. of train travel. 

All transmission levers, motor rheostat controls and 
switches for the entire apparatus are arranged so that 
they can be controlled by the operator in the cupola 
without leaving his seat. 

The speedometer drive, timer and paper-drive gear, 
usually located under the chronograph table, are ar- 
ranged on the base. casting, located under the cupola 
floor, with shafts extended vertically through the sub- 
floor to the connections of the table mechanism. 


The Chronograph Table 


The equipment carried on the chronograph table has 
been arranged so that all of it comes within the confines 
of the table, thus eliminating any part of the equipment 
from extending over the edge of.the table. As may be 
seen from one of the illustrations, the portion of the 
table in front of the operator has been kept as free as 
possible from operating parts. All of the 16 recording 
pens are so arranged that a complete record is made on 
recording paper 18 in. wide. The fluid pressure gage 
and the Boyer speed recorder are located on the table 
instead of elsewhere in the car. New style enclosed 
Veedor revolution counters are mounted on the table. 
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The 12 pens in the front bridge bar include two six- 
second pens, a one-minute interval pen, distance-interval 
pen, a mile-post pen, a speed pen, one integrator pen, a 
drawbar-pull pen, a brake-pipe pressure pen, a brake- 
cylinder pressure pen and two extra pens. There are 
four datum pens back of the front bridge bar. These 
pens record the brake cylinder pressure, train line pres- 
sure, drawbar pull and the speed. All of the recording- 
instruments can be seen by the operator from his seat 
in front of the chronograph table. 

A metal cover can be locked in place over the table, 
when it is not in use. 


Method of Communication 


Instead of the usual system of telephonic communi- 
cation by a code system, this car is equipped with 
Laryngaphones, developed in England during the World 
War for use on tanks. The Laryngaphone is a noise- 
proof telephone and differs from the conventional tele- 
phone in that it is operated by the directly-applied me- 
chanical vibrations of the larynx, or vocal cords, instead 
of by sound waves issuing from the mouth. The 
Laryngaphone transmitter is held against the side of the 
throat. 

The headset type, which is used on this car, consists 
of a pair of ordinary receivers on a headband and a 
transmitter mounted on a strap which holds it in posi- 
tion against the throat, leaving both hands free. When 
speaking, an ordinary conversational tone is used. The 
vibrations of the larynx, through the walls of the throat, 
act on the transmitter and are reproduced as perfect 
speech in the listener’s receiver, free from the interfer- 
ence of all outside noises. 

The transmitters and receivers are connected in series 
in a two-wire circuit, without induction coils or con- 
densers. The required current is obtained from a six- 
volt battery. This hook-up is used so that all of the 
observers can be addressed simultaneously. This equip- 
ment was secured from the Toronto representative of 
the Telephone Manufacturing Company, Ltd., of Lon- 
don, and is the first installation of this kind in a railway 
car on the American continent. 

As this system of communication has eliminated the 
use of the code system of informing the chronograph 
operator from the cab as to the superheat temperature, 
boiler pressure, etc., a rubber stamp is used to place 
this information on the recording paper. The operator 
stamps the recording paper and fills in the information 
as the data is given to him over the Laryngaphone by 
the observer stationed in the locomotive cab. 


First gondola of Schoen design, built in 1899—One of the cars placed in the permanent exhibit of the Bessemer & 
Lake Erie at its Greenville, Pa., shops 
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Angle Cock 


Elimination’ 


Conditions leading to development of this practice— 
Summary of advantages and disadvantages 


By J. P. Stewart 
General Supervisor of Air Brakes, Missouri Pacific, St. Louis, Mo. 


siderable controversy relative to the elimina- 

tion of angle cocks on passenger cars; tests 
have been made and in some localities this practice has 
proved so satisfactory that the handle of the angle 
cock has been locked in open position so that the angle 
cock would be there in case the car went to foreign 
lines but would not be in service when on home terri- 
tory. 

There are two sides to a question of this character 
and, in this paper, I am attempting to be perfectly neu- 
tral, presenting both sides fairly, without criticism or 
suggestions, showing why it was first thought necessary 
to eliminate angle cocks and how this was brought 
about. 

The elimination of angle cocks is advocated to pre- 
vent the hazard of accident on account of enginemen 
not being able to apply the brakes should an angle cock 
become closed. 

The original angle cock was not the self-locking type, 
and had the habit of becoming closed, or partially closed 
enroute, causing accidents. This brought about the 
adoption of the present self-locking angle cock. The 
new angle cock is an improvement. It reduced the num- 
ber of accidents due to the angle cock closing, but we 
still occasionally hear of angle cocks becoming closed, 
accidentally or otherwise. 


D URING the past few years there has been con- 


History of Angle-cock Elimination Tests 


The only way to eliminate entirely the possibility of 
an angle cock becoming closed is to eliminate the angle 
cock. W. W. White, supervisor of air brakes on the 
Michigan Central reported that following an accident 
in 1894, the angle cocks were removed from their pas- 
senger locomotive tenders and not restored until 1907. 
I also understood that the Louisville & Nashville has 
operated without angle cocks on passenger locomotive 
tenders for years. 

J. W. Walker, chief air brake inspector on the Cen- 
tral Region of the Pennsylvania, recommended the re- 
moval of angle cocks from passenger trains years ago, 
and submitted the subject to the Pittsburgh Air Brake 
Club for discussion. 

Following an accident at Dunkirk, New York in July 
1919, a sub-committee, appointed by the Railroad Ad- 
ministration, held a meeting in the Interstate Commerce 
Commission building at Washington, Friday, Septem- 
ber 12, 1919, with representatives present from the New 
York Central, Atchison, Topeka & Santa Fe, Baltimore 
& Ohio, Pennsylvania, and the Westinghouse and New 
York Air Brake companies. The chairman, A. W. 
Gibbs, made a report of the meeting to the late R. L. 
O’Donnell, then general manager of the Pennsylvania, 


* Abstract of a paper presented at the convention of the Master Car 
Builders’ and Supervisors’ Association, at St, Louis, Mo., Sept. 11 to 13, 
1923. 
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suggesting that tests be conducted, and under date of 
October 27, 1919, Mr. O’Donnell recommended that 
tests be made on the Pennsylvania at Harrisburg, Pa., 
which tests were conducted November 6 and 7, 1919, 
with and without the use of angle cocks. The results 
of these tests were satisfactory to the committee, which 
reported that the only delays which occurred to trains 
were caused by men not fully understanding the opera- 
tion desired. 

A rear-end collision between trains 219 and 185, 
which occurred at Manhattan Transfer on the Pennsyl- 
vania, February 24, 1925, caused by a closed angle cock, 
convinced the management of that road that something 
should be done to prevent a recurrence, so under date 
of June 3, 1925, J. T. Wallis, then chief of motive 
power of the Pennsylvania System, issved instructions 
to conduct tests at their principal terminals, which tests 
were conducted during the months of June and July, 
1925. The results were entirely satisfactory to the 
Pennsylvania and proved to that road the feasibility of 
operating without the use of angle cocks. 

Sometime later the question of operating trains with- 
out the use of angle cocks was submitted to the Ameri- 
can Railway Association and a sub-committee was ap- 
pointed and tests were conducted on several railroads, 
including the Pennsylvania at Harrisburg, Penna. I 
am informed that these tests were satisfactory. 

Early in July, 1926, the Pennsylvania decided that 
beginning 12:01 a.m. October 1, 1926, their passenger 
trains would operate without the use of angle cocks, the 
angle cocks being locked on all cars, and locomotive 
tenders used in passenger service, in open position, 
using a special lock. 

In order that all concerned would be thoroughly in- 
formed, practical demonstrations were conducted at 
their principal terminals, and in the Western Region, 
operation without the use of angle cocks was started 
on September 15, two weeks before the effective date. 

When trains are not broken up and only the change 
of a road locomotive is necessary, the instructions re- 
ques enginemen to make a service brake application of 

5 lb., after which the brake valve is placed in emer- 
gency position. The air brake hose is then to be parted 
between the locomotive tender and car, and the air brake 
hose coupler on the locomotive tender placed in the 
dummy coupling. A signal is given to the engineman 
for a release of the brake, and the engine can then be 
cut off in the usual way. 

Prior to the departure of a train, after the road en- 
gine is coupled to the train, the engineman is required 
to make a service brake application of 25 1b., then plac- 
ing the brake valve in emergency position and leaving it 
there until the signal is received for a release. The in- 
spector then removes the hose from the dummy coup- 
ling on the locomotive tender and unites it with the hose 
coupler on the first car in the train and signals the en- 
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gineman to release the brake, except in cases where a 
change is to be made in the make-up of the train by a 
shifting locomotive from the rear. The engineman in 
charge of the road locomotive does not release the train 
brakes until the shifting has been completed. The usual 
air brake tests are then made after the brake system has 
been charged to at least 70 Ib. 

On the arrival of a train that is to be broken up with- 
out change of road locomotive, the engineman is re- 
get to make a service brake application of 25 lb., 

en placing the brake valve in emergency position, and 
leaving it there until all shifting movements have been 
completed. The engine and tender brakes may be re- 
leased, if necessary, by the use of the independent brake 
valve. 

Switching Practice 

In switching road trains, either setting off or adding 
cars, all switching of cars is controlled by the air brakes. 
The air brake hose on the rear of the rear car, (fur- 
thermost from the locomotive) is coupled either to the 
dummy coupling on the car or to the back-up hose. 
After the shifting engine has been coupled to the train 
and the hose coupler united, the trainmen are required 
to open the angle or stop-cock on the shifting locomo- 
tive to release the air brakes on the cars in the train. 

When setting off or picking up cars in a train that 
is being shifted, the engineman on the shifting locomo- 
tive is required to make a service brake application of 
25 lb., after which he places the brake valve in emer- 
gency and leaves it there until he receives a signal for a 
release of the brakes. The trainmen or inspectors sep- 
arate the air brake hose couplers where separation is 
to be made in the train, and couple them to the dummy 
couplings or standard back-up hose before signaling for 
a release of the brakes. 

When shifting trains without the use of angle cocks, 
it is necessary to deplete the brake pipe pressure before 
any separation can be made, which is done by making a 
service application of 25 lb., after which the brake valve 
is placed in emergency position until a signal is received 
to release the brakes. Dummy couplings which are 
standard for all passenger locomotives and cars, or the 
standard back-up hose and alarm whistle must be used 
for closing communication between the brake pipe and 
atmosphere when making train movements, 

The speed of trains while shifting is controlled by the 
air brakes and in no case should shifting or road move- 
ments be made unless the brake system is charged to at 
least 70 Ib. 

The Pennsylvania found it was necessary to have 
some signal to tell the engineman to empty the brake 
pipe, in case a leaky hose gasket or other defect was 
found, and decided on six short blasts. As you all 
know, six blasts of the whistle is a very uncertain sig- 
nal but it is the only one that was not in use and the 
only signal they could get the Train Rules Committee to 
pipe. but as a rule, the men give what they call the 
“washout.” 


Advantages of Angle Cock Elimination 


The following are the claims of those in favor of 
climination of the angle cocks: 


(A).—There are no angle cocks to open or close. 

(B)—It is much easier to uncouple an empty hose than one 
charged with 110 Ib. of air pressure. 

(C)—When switching cars, the work can all be done from 
one side; there is no necessity for crawling under or over to 
close an angle cock. 

(D)—Eliminates the possibility of a closed angle cock, which 
might result in loss of life and property damage. 


On the other hand the use of angle cocks gives an 
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advantage in switching, and the longer the train or the 
more cars handled the more the time element enters into 
this. With modern passenger equipment cars having 
air capacity of approximately 1,200 cu. in. per car, it 
takes time to discharge this air and put it back, which 
is necessary when angle cocks are eliminated. Also to 
exhaust all this air mean fuel consumption as it is neces- 
sary for the air compressor to use fuel in replacing the 
air that has been exhausted. 

The operation of the locomotive compressor, in addi- 
tion to burning fuel, also increases cost of maintenance. 

With modern equipment such as the U. C. valve, 
emergency is available at all times. The constant throw- 
ing of these valves to emergency by exhausting the air 
pressure will greatly increase the cost of maintenance 
of the air equipment on cars. 

There is also a hazard of accident in uncoupling air 
hose without the service of angle cocks for everyone 
with experience knows the kick in uncoupling air hose 
with pressure in the hose and, where the inspector de- 
pends on the engineman to exhaust the pressure before 
uncoupling the hose, personal injury may result if an 
inspector thinks the air has been exhausted and it has 
not. 

In conclusion I would like to say that this is a mat- 
ter to be decided by each railroad and I would like to 
make three recommendations: 

(1) That some terminal on each road be selected ana a 
'horough test be made of switching, with and without angle 
cocks. 

(2) After this test is made and results checked, a competent 
authority familiar with conditions should decide whether the 
elimination of angle cocks would be feasible and desirable on 
that railroad. 

(3) That this convention appoint a committee to make a 
thorough test at some point decided upon by this committee on 
the switching of passenger cars with and without angle cocks 
and also visit points where switching is now being done with- 
out the use of angle cocks and report their findings and recom- 
mendations at the next meeting of this association. 

Discussion 


A. Berg, (N. Y. C.), said that added fuel consump- 
tion, as a result of eliminating angle cocks, is not shown, 
but should there be added expense it will be more than 
offset by the increased safety factor. One member stated 
that switch-engine main-reservoir volume and air-com- 
pressor capacity must be increased, otherwise objection- 
able terminal delays will result. A member from the 
Pennsylvania testified that two years’ experience with- 
out the use of angle cocks has shown no serious diff- 
culties or additional work, except for instructing engine 
crews and train men. 

This committee suggested by Mr. Stewart, was ap- 
pointed and consists of J. P. Stewart, general supervisor 
of air brakes, Missouri Pacific Lines, St. Louis, Mo., 
chairman ; James J. Bannon, general car foreman, Cana- 
dian Pacific; J. P. Egan, superintendent car department, 
New York, New Haven & Hartford, New Haven, 
Conn.; E. N. Harding, general car inspector, Illinois 
Central, Chicago; and James Mehan, assistant to super- 
intendent, car department, Chicago, Milwaukee, St. Paul 
& Pacific, Milwaukee, Wis. 


Hearing on 13-Month Year—Testimony in support of the 
proposal for an international conference to consider a simpli- 
fication of the calendar was given at a hearing before the 
House committee on foreign relations on December 20 by C. R. 
Dugan, assistant to vice-president of the New York Central, 
who described some of the difficulties in handling statistics 
when some months have four Saturdays and othcrs five. The 
bencfits of a uniform basis, he said, would be reflected in many 
practical ways. 
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Passenger Cars for the C. & N. W. 


Two North Western trains newly equipped—Total 
of 51 additional modern roller-bearing 
cars acquired 


N August 20, the Chicago & North Western 
placed in service in its North Western Limited 
(operating between Chicago and St. Paul- 

Minneapolis, Minn.) and in its newly-christened Corn 
King Limited (operating between Chicago and Omaha- 
Sioux City, Nebr.), a total of 51 all-steel passenger cars, 
equipped with Melcher-Hyatt roller-bearings and con- 


Coach equipped with revolving type, high back 
individual seats 


taining such recent innovations in passenger-carrying 
equipment as one-bed bedrooms, glass-enclosed observa- 
tion parlor and solarium, soda water fountain and 
luncheonette, Frigidaire ice cube machine, revolving 
coach seats, electric cigar lighters, etc. This additional 
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equipment includes 34 new sleeping cars, built by the 
Pullman Car & Manufacturing Corporation, and 17 
Chicago & North Western cars, completely rebuilt at the 
Chicago shops of that company. The latter equipment 
consists of four lounge cars, four diners, six coaches, 
two combination coach-smoker-baggage cars, and one 
observation-lounge-diner. 


Observation Platform Is Enclosed 


The rear Pullman in each of the trains contains a 
solarium, an observation parlor, and six single bed- 
rooms. The windows of the enclosed observation plat- 


Soda water fountain and luncheonette in club lounge car 


form are of special glass which admits the ultra-violet 
rays of the sun. The solarium is equipped with eight 
reed chairs having leather cushions. An attempt is made 
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to produce a homelike atmosphere in the observation 
parlor of this car. This is obtained by harmonious 
variety in the upholstering of the chairs, by the richly- 
carved wood around the windows and mirrors, by the 
figured tapestry window shades, the low-placed lights 
and the parchment shaded lamps. There is also a 
spacious writing desk with individual lamp and a tele- 
phone which is in service up to the time of departure. 
Further along in this car is a lounge for ladies, attrac- 
tively decorated. 


Single Bedrooms Completely Furnished 


The six single bedrooms, which open off the corridor, 
may be used singly or en suite. The full-length beds 
contain box springs and hair mattresses. In one corner 
of each room is located a chair, the back of which folds 
down, revealing a completely- equipped washstand, The 
chair-seat covers a flush-toilet. There is a cheval-glass 
in the door and an oval mirror in the wall, illuminated 


mirror on the door. Within easy reach of the bed is a 
small non-glaring night light; underneath the bed is a 
servidor for shoes, so placed that the porter can secure 
them without disturbing the occupant. 

The interior of the six-compartment, three-drawing- 
room Pullman, provided in each train, is decorated with 
walnut paneling in the corridor and soft tones of tans 
in the rooms. The upholstering varies in pattern and 
color in each compartment and drawing-room. The 
rooms in this car also are so arranged that they may be 
used singly or en suite. There is a wardrobe in each 
compartment, added space for clothes in each drawing 
room and a wall cabinet for toilet articles above the 
porcelain lavatory. The other fittings throughout the 
car are similar to those in the bedroom car. 


Soda Fountain in Club-lounge Car 
The club-lounge car in each train is divided at the 
center by a soda fountain and luncheonette, provided 
with toaster and coffee urn. At one end of the cara 


ae Vy TT: 
= L: 


Ei RORYA 
bhangi) 


New C. & N. W. cars (top to bottom): Lounge; twelve-section, Sai A room Pullman; fourteen-section Pullman; 


TT 
Me = 


= 


PUL UL Une 


mpl 


three-drawing room, six-compartment "Pullman; solarium, observation parlor, six-bedroom Pullman 


by parchment-shaded lights at the side. A drop-leaf 
table on the wall can be raised to form a desk. On the 
wall is a marine clock with illuminated dial. Next to 
the window is a carafe with ice water. At the foot of 
the bed is an individual heat control lever. A ventilator 
is located above the window and another below the 
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partition segregates a portion of the room for the use of 
women passengers. Two plush-upholstered curved sofas 
and two chairs, also a serving table and suitable smoking 
stands, are furnished in this section. The balance of the 
lounge room is upholstered in blue leather. Chairs of 
different heights, shapes and tilts offer a wide choice of 
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seats which may be moved around in groups. Smoking 
stands, electric cigar lighters, oval card tables and 
divans are placed where they will be most convenient. 
“Pull-up chairs” and tables are included in the furnish- 
ings. The air is kept clear and fresh by an adequate 
ventilating system. 

In the washrooms of the standard sleepers are porce- 
lain wash-basins. Soap foam in containers replaces the 
liquid soap. The dressing rooms for ladies have swivel 
chairs before the dressing tables and porcelain lava- 
tories. American walnut is used as the decoration 


Twin li ll 


Women’s room in one end of the lounge car 


through the main part of these cars. The permanent 
walnut head-boards of each section form the basis for a 
series of arches overhead and make a semi-compartment 
of each section. In the center of each arch and on each 
end partition is a parchment-shaded light. The berths 
are equipped with a new type of cushion mattress in 
which are incorporated hair padding and coil springs. 
All windows are equipped with brass sash which is dust 


Observation parlor and solarium 


proof and which facilitates the movement of the win- 
dow. Special ventilators are included in all windows. 
The new style coaches are said to be the first revolv- 
ing type seat cars to be used in the West. The high-back 
seats are of the semi-swivel type and are upholstered in 
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soft plush with double spring cushions. The arm rests, 
which separate the double seats, may be dropped when 
desired. An added convenience is the coat rack on the 
back of each seat. At one end of the car there is a 
large smoking compartment. Paper towels and soap are 
provided in the lavatories. All drinking water ice is 
made on the dining cars by Frigidaire ice cube machines. 


Portable Bolt Truck 
for Isolated Jobs 


N car repair tracks located at a distance from the 
storeroom, many bolts and washers of various kinds 
and sizes are required. To eliminate long trips to the 
storeroom, the bolt truck shown in the illustration was 
constructed at the Denver shops of the Colorado & 


A portable bolt truck for use in the car repair yard 


Southern. Forty-eight compartments are located on 
each side of the truck body, thus providing ample space 
to hold a sufficient variety of bolts and nuts for the usual 
run of repair work. The truck is loaded at the store- 
room and drawn to the center of activity by a shop 
mule. The body of the truck is made of lumber and is 
8 ft. long and 4 ft. high. 


Swinc Crane—The Loadmaster swing crane, designed to 
meet the need for a small locomotive type crane of general 
utility and capable of easily handling loads which cannot be 
advantageously handled by manual labor, is described and 
illustrated in the circular issued by Frederic H. Poor, Inc., 
50 Church Street, New York. The crane is mounted on a 
McCormick-Deering industrial tractor. 


Trane StTaNnpArDS.—The Compressed Air Society, New 
York, has prepared a 48-page pamphlet which embodies the 
result of extended study and research on the part of the 
executives and engineers associated with the companies that are 
members of the society. It embraces the accepted nomenclature 
and terminology relating to air compressors and their operation, 
with appropriate definitions; a description of the low pressure 
nozzle test recommended by the society; instructions for the 
installation and care of air compressors and recommendations 
for their lubrication; numerous tables that will be of assistance 
in the treatment of various compressor problems, and other 
valuable data. The pamphlet, for which there is a charge of 
50 cents, is published in an effort toward the establishment of 
definite trade standards in the industry. 
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Pennsylvania Westbound Freight Car 
Repair Yard 


Laid out to reduce shifting to a minimum— 


Number of cars repaired a month averages 
3,752 with a. force of 225 men 


part of the large classification yards of the Penn- 

sylvania system, located approximately four 
miles east of Altoona, Pa. Solid trains of empty cars, 
principally coal cars, are hauled into this yard from the 
east. Loaded cars are segregated and placed on receiv- 
ing tracks separate from the empty car receiving yard. 
The cars entering this yard are chiefly for distribution 
to shippers located at points between Altoona and Pitts- 


| \HE westbound empty car receiving yard is a 


Referring to the illustration showing the layout of 
the receiving repair yard, track No. 12 was formerly 
used for repairing empty cars. As the yard expanded, 
the capacity of this track proved inadequate to handle 
the cars requiring repairs. In looking about for a 
place to build a large repair track, it was decided to 
locate the repair tracks along the south side of the re- 
ceiving yard. As the land selected for the repair yard 
was low, it was necessary to make a fill, 400,000 cu. yd. 


Top, left—Method of storing spare brake beams and a scrap box for removed journal bearings and airhose; Right— 
car-door storage rack made of old angle irons; Lowe r, left—Storage shed for airbrake equipment spare parts; 
Right—A shed is provided for the workmen’s tool boxes 


burgh. The westbound hump is located a short distance 
from the west end of the yard. As it is imperative that 
all cars be in good order before delivery to the shippers, 
a car repair track was located near the receiving yard. 

In laying out the light repair yard the paramount 
thing considered was to minimize the shifting. This 
was accomplished by building the repair yard adjacent 
to the receiving yard. After cars are inspected and 
humped, the bad-order cars are pulled back to the re- 
pair tracks, and when completed the entire track can 
be classified over the hump without flat switching. 
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of the dirt which came from the excavation of the > 
new locomotive erecting shop located at Juniata and 
previously described in the Railway Mechanical Engi- 
neer. On this fill were laid seven long tracks, five 
along the north side of the repair shop building and 
two along the south side. Two short stub tracks are 
located at the west end of the main shop building. No. 
3 track of the group of five tracks is used by a locomo- 
tive crane to serve the two repair tracks on each side. 
The repair tracks have a capacity for 250 cars. 

The first track along the south side of the shop build- 
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ing is used for loading and unloading supply cars. The 
second track 1s used tor spray painting the cars. Bad 
order foreign cars, requiring Class I repairs, are set on 
the two stub tracks. 

The main shop building, which is 762 ft. 11 in. long, 
by 28 ft. wide, rests on a concrete foundation and is 
constructed of sheet metal with a fireproof roof. The 
drawing shows the various repair departments located 
within this building. Four other smaller buildings of 
similar construction are located west of the main build- 


far for their tools and serve to keep the tools out of the 
lockers in the workroom. The tool bins are locked at 
night and are protected from the elements. 


Handling the Scrap 


Every effort is made to keep the repair yard neat and 
clear of scrap during the day. A laborer, who devotes 
all of his time to picking up scrap material and placing 
it in containers located along the tracks, is assigned to 
each gang of repairmen. The containers are picked up 
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The fuel storage tank which is filled from a tank car which is drained into a pipe located 


between the rails of the supply track 


ing. It should be noticed that there are three black- 
smith shops located along the repair tracks so as to re- 
duce to a minimum the time required for the workmen 
to carry repair parts to these shops. 


Facilities for Handling and Storing Material 


The handling and storage of material has been 
worked out with the idea of reducing to a minimum 
the time required for workmen to go after material or 
for taking heavy material to the shops for repairs. 

Track No. 3 has been set aside for the locomotive 
crane which can serve the two repair tracks on each 
side of the running track. All heavy parts, such as 
wheels, hoppers, doors, trucks, brake beams, etc., are 
handled by the crane, thus eliminating the necessity of 
industrial tracks and material trucks. The leader of 
each gang of repairmen gives the derrick foreman 
each morning a list of the heavy parts required for 
the day’s work. The derrick delivers this material to 
the workmen and removes all heavy parts that need re- 
pair. Located at strategic points in the repair yard 
are material bins such as shown in the illustrations. 
The material is kept under cover and the names of the 
items contained in each bin are painted on the bin in 
white letters. The stock sections are kept supplied by 
the stockman who replenishes them twice each week. 

Bins have been provided in which old angle cocks, 
air hose and journal bearings are placed. Metal drums 
are located throughout the repair yard to receive the 
old journal packing. These drums, which are provided 
with two handles, are picked up by the crane and de- 
livered to a central point where they are unloaded and 
the waste sent to a central reclamation plant. The old 
journal bearings are also sent out for rebabbitting. 

One of the illustrations shows one of four sheds in 
which is built a row of tool bins for the workmen. 
These are located so that the men do not have to go 
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by the derrick and dumped into the scrap car. An 
additional force of laborers, assigned to the second 
trick, thoroughly cleans up the yard. 

Another interesting feature of this repair yard is the 
method of distributing the fuel oil. A tank car of fuel 
oil is spotted over a fuel inlet pipe located between the 
rails of the material supply track. The tank is allowed 
to drain into a storage tank located along the supply 
track, on the side of the yard embankment. On a plat- 
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Looking dewn the locomotive crane track 


form, one end of which rests on the storage tank and 
the other on the embankment, is built a small shed 
which contains an air pump for forcing the fuel through 
the oil supply pipes, which are provided with outlets at 
convenient locations throughout the repair yard. This 
system has reduced to a minimum the time and expense 
required for handling the fuel oil. The pump is 
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started in the morning and shut off at night. No time 
or attention is required when unloading a tank car 
into the storage tank. 
Repairing the Cars 

A force of 83 men, including the supervisors, is as- 
signed to three tricks in the receiving yard where the 
cars are inspected and light running repairs made. 
The bad-order cars are marked by the inspectors and, 


as the cars pass over the hump, they are switched to 
two tracks assigned to receive shop cars. The cars are 


One corner of the. wood mill 


removed from these tracks to the repair tracks during 
the second trick. 

The shop force, including repair men, clerks, labor- 
ers, etc., consists of 225 men. The car repair men are 
divided into six body gangs assigned to repairs. All 
truck repairs are made by the body gangs. A gang 
foreman is in charge of each gang. There are also 
two air brake gangs of nine men each. The distribution 
of the shop force is shown in Table I. 

The first thing in the morning the foremen and gang 


As the work progresses, the gang foremen constantly 
inspect the repairs made and check the MP 124 cards to 
see that the items listed are repaired. The MP 124 
card is left with the car until repairs are completed. 
The gang foreman writes on the card the kind of mate- 
rial required and the price for each item of repairs. The 
cards are then turned in to the shop foreman’s office 


The paint track is a considerable distance from 
the repair tracks è 


where the piecework charts are made out from the data 
given on the cards. 

At midday, each gang foreman turns in a C.T. 1030 
form on which are listed the cars for which he is re- 
sponsible. The numbers of the cars and what should 
be done to each when they are shifted during the sec- 
ond trick are listed on this form. This information, 
together with additional data, is transferred to an MP 
242 form, which is a daily report of freight 
car repairs, copies of which are sent to the master me- 
chanic, the superintendent of motive power, and the 
general superintendent of motive power. This form 
gives a complete picture of the kind of cars undergoing 
repairs, the number of cars left over from the previ- 
ous day, the number repaired during the past 24 hours, 
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The location of the tracks and buildings at the westbound freight car repair yard 


foremen inspect the cars and list the defects on an MP 
124 card, one of which is shown in the illustrations. As 
the repairs are made and other defects discovered, they 
are written on the card. The repairs are classified as 
1, 2, 3, and 4. Reference to Table II shows that ap- 
proximately 80 per cent of the cars repaired receive 
Class 4 repairs, or repairs requiring less than 20 man- 
hours to complete. Very few Class 1 repairs are made, 
such cars being sent to the main car repair shops. Oc- 
casionally a foreign car will be set on the stub tracks 
for a Class 1 repair. 
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the number under and awaiting repairs, total bad-order 
cars, the working force, and information pertaining to 
shifting, transfer, and the cars held for material. 

At the end of the day, the shifting crew clears out 
all of the tracks. The cars must all be in a condition 
to move. The gang foremen indicate on each car with 
chalk whether the car is completed and ready for use, in- 
complete and should be sent back to the repair yard, or 
whether the car should be set on the paint track. The 
cars are then pushed out of the repair yard, over 
the hump, and reclassified, the cars requiring ad- 
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ditional repairs and those ready for painting being 
switched to the shop storage tracks. After the classifi- 
cation is completed, these cars, together with additional 
bad-order cars to take the place of the cars released for 
service, are moved into the repair yard and spotted. As 
it is impossible to relocate the incompleted cars on the 
tracks in the same positions they occupied on the previ- 
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the cars are pushed over the hump with the regular 
classification movements and are sorted according to 
their markings. 


Painting the Cars 


The cars requiring paint are placed on the long track 
parallel to the south side of the repair shop. A gang 


GANG FOREMAN. No. g- 


Form M. P. 124 is made out by the gang foreman and left with each car 


ous day without excessive switching, it is necessary for 
the repair men to find their cars. 

This system of classifying the cars in the repair yard 
over the hump has reduced to a minimum the time re- 


THE PENNSYLVANIA RAILROAD 
192__ 


M. 


Loaded. == E. Å. 
2 Loaded Car aT i C. T. 212. 


CAR 


Initials | king 


Form C. T. 1030 on which each foreman daily lists the cars 
under his supervision 


quired for shifting. Before the repair yard was placed 
near the hump it was necessary to make many switch- 
ing movements in order to separate the completed cars 
from those requiring additional work. As it is now, 
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of seven men clean, spray paint and stencil the cars. 
The cars are first scraped free of dirt and all rust. 
A workman follows with an air hose which is used to 
blow off all the loose dirt that has accumulated. The 
air hose and retaining valve are covered with canvas 
to protect them from the paint. Two men—one on each 


Table I—The Employees Z me Westbound Car Repair 
ar 


Occupation 
Foreman 
1 Assistant foreman 
67 Car repairmen 
6? Car repairmen helpers 
18 Airbrake men 
30 Gang feremen 
Blacksmiths ` 
Blacksmith helpers ‘ 
Planing mill carpenter 
Laborers 
Gang leader 
Machinists ` 
Locomotive crane operators 
Oilers 
Painters 
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Painter helpers 

Tool room attendant 
Stockman 

Store attendants 
Clerks 
Tanitor 
Watchmen 
Messenger 
225 


side of the string of cars—do the spray painting. The 
cars are permitted to dry over night and are stenciled 
the next day. 

An examination of Table II shows that for the first 
eight months of 1928 an average of 292 cars has been 
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painted each month. Furthermore, for the first three 
months of the year, or those months during which the 
weather is bad, as many cars were painted as during 
the summer months. 


Conclusion 


Referring to Table I, it may be seen that a remark- 
able output is obtained. With an average force of 
225 men, as shown in Table I, a monthly average of 
3,750 cars was repaired over a period of eight months. 
For the same period, a monthly average of 1,076 air 
brakes was cleaned and oiled and 2,639 tested. The 


and the car was not stenciled showing that malleable 
side bearings were standard; second, the owner offered 
no evidence that the car was not equipped on its lines 
with wrought-iron side bearings, nor did it produce a 
billing repair card or other evidence to show that the 
car had been equipped erroneously on any foreign line 
with these bearings; third, joint evidence was not se- 
cured until 34 days after the car was first received 
home and it was signed only by an inspector of the 
Michigan Central. The owner contended that the 
joint evidence card was valid in that it had been pro- 
cured within 90 days after the first receipt of the car 


Table II—Performance Record for the. First Eight Months of 1928 Obtained at the Pennsylvanie 
Westbound Freight-car Repair Yard, Four Miles East of Altoona, Pa. 


No. of cars 
Month repaired By classes Brakes Brakes 
ooo Ave. No. cleaned tested Cars 
1 2 3 4 repd. daily and oiled only painted 

Vanwacy: EE E EE ne eee ee 3,562 7 59 215 3.281 114.9 1,146 2,416 48 
February oaout is oya ot settee E 3.334 13 32 211 3.058 114.9 1.095 2,239 295 
4,083 3 70 280 3.228 131.7 1,065 3,017 319 

4,106 Bae 43 286 3.777 136.9 1,113 2,993 280 

4,255 7 434 3.814 137.3 1,086 3,169 296 

3,992 3 344 3,645 133.7 960 3,032 247 

215 48 289 2,868 103.7 1,063 2,152 307 

3,475 64 287 3,124 128.7 1,083 2,092 318 

3,752 3 43 293 3,412 129.8 1,076 2,639 292 


average daily output for this period was 124.8 cars. 

Special efforts have been made to instill the idea of 
safety into the minds of the workmen. Safety meet- 
ings are held once each month at which time the men 
are urged to make suggestions as to how to further 
the cause of safety. The foremen constantly watch 
the men and instruct them how to do a hazardous 
job with safety. As a result of their efforts, there has 
not been a lost-time accident at this repair yard during 
the past 18 months. 


Decisions of the _ 
Arbitration Committee 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Joint Evidence Proves Conclusively That Wrong 
Repairs Had Been Made 


On March 18, 1926, the Atlanta, Birmingham & 
Coast applied one wrought-iron friction bottom side 
bearing secured by bolts to Michigan Central car No. 
98720. On May 13, 1926, a Michigan Central inspec- 
tor prepared a joint evidence card covering the four 
wrought-iron friction side bearings in place of four 
malleable-iron friction bearings secured with rivets. 
This joint evidence card was presented to the repairing 
line for its defect card to cover the above-mentioned 
side bearing, labor only, and eight side-bearing bolts, 
also covered the handling line repair card. The han- 
dling line refused to issue a defect card for the alleged 
wrong repairs for three reasons: First, when the car 
was received on the line of the A.B. & C., it was equip- 
ped with wrought-iron side bearings secured by bolts 
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home, as provided in Rule 12. It was pointed out by 
the owner that it was impracticable to secure a joint 
inspection at the point where the inspection had been 
made, because only the Michigan Central maintained 
an inspection force at that point. The reason given 
why the car was not stenciled was that when changes 
were made in standards of construction or maintenance, 
blue prints covering the changes were prepared and 
furnished to all repair points where the necessary in- 
formation is given out to all concerned. Under such 
a system, it was only reasonable to expect that some in- 
spectors at least, would keep posted on the construction 
and standards of their own cars and be in a position to 
know when the cars were not carrying standard parts. 
For this reason, the inspector knew that malleable side 
bearings were standard when he found wrought-iron 
bearings on the car. 

The Arbitration Committee in rendering its decision 
stated that “The joint evidence is sustained. The At- 
lanta, Birmingham & Coast should issue its defect card 
for the wrong side bearing, labor only, per Rule 88; as 
well as bolts applied, in place of rivets,—in other side 
bearings, as indicated by the joint evidence and billing 
repair card, as per Rule 87.”—Case No. 1569—Michs- 
gan Central vs. Atlanta, Birmingham & Coast. 


Responsibility for Car Destroyed by Fire 
on Private Siding 


Pacific Fruit Express cars No. 21879 and 19762, 
were received by the Mexican Pacific from the Kansas 
City, Mexico & Orient on March 2, 1927, and P.F.E. 
car No. 31011 was received by the Mexican Pacific at 
the same place from the same railroad on March 4, 
1927. At the request of the Mexico-Arizona Trading 
Company, private shippers of vegetable produce, these 
cars were placed March 5, 1927, on a private track 
near its packing plant. At midnight, on March 6, 1927, 
a fire of unknown origin broke out, consumed the pack- 
ing plant and totally destroyed P.F.E. cars No. 19762 
and 21879 and partially damaged car No. 31011. The 
partially damaged car was carded for defects and the 
Mexican Pacific billed for the repairs. Settlement for the 
totally destroyed cars was requested by the owner, bas- 
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ing its claim on the fact that at the time the cars were 
destroyed, they were under the control of two railroad 
companies and not privately owned cars, inasmuch as 
the P.F.E. is owned by the Southern Pacific and the 
Union Pacific. The Mexican Pacific contended, that, as 
the cars are owned by a private company and were at the 
time of their destruction and damage actually located 
on the private spur of a shipper, the case is rather 
against the shipper, which warrants the withdrawal of 
the bill for repairs to the damaged car and all claim 
for the totally destroyed cars. It also contended that 
Rule 113 did not apply in this case. 

The Arbitration Committee in rendering its decision 
stated that “The cars in question are considered as pri- 
vate line cars in so far as the application of Rules 92 
and 113 are concerned; they are also shown as private 
cars in The Official Railway Equipment Register. In 
view of Rule 113 the Mexican Pacific is not respon- 
sible for the destruction of cars Nos. 19762 and 21879. 
With reference to car No. 31011, however, the defect 
card of the Mexican Pacific is full authority for a bill 
to cover the repairs specified and as such, cannot be 
repudiated.”—Case No. 1571—Mesxican Pacific vs. 
Pacific Fruit Express. 


Owner Held Responsible Under Rule 120 


Car No. 884 of the Kewaunee, Green Bay & West- 
ern was damaged to the extent of $900 while moving 
in a Chicago Great Western train on August 24, 1927. 
A joint inspection certificate, settling forth the defects 
on the car and the estimated cost of repairs, was for- 
warded to the owner on August 30, 1927, with a state- 
ment as to the manner in which the car was damaged, 
as per Rule 44, and disposition requested under the 
provisions of Rule 120. On September 13, after the 
owner had received the joint inspection certificate, it 
sent a representative to inspect the car, who conducted 
a joint inspection and found that all of the parts were 
broken new, except one side sill. On September 17, 
the owner advised the handling line that its findings did 
not coincide with the information given in the original 
joint inspection certificate and, therefore, believed that 
the car was not subject to Rule 120, but to Rule 112 as 
to responsibility and believed that Rules 44 and 32 were 
involved. The handling line maintained that the car 
came under the provisions of Rule 120, Interpretation 3. 

In rendering its decision, the Arbitration Committee 
stated “The car in question was properly reported for 
disposition under Rule 120. The owner is responsible.” 
—Case No. 1573—Kewaunee, Green Bay & Western 
vs. Chicago Great Western. 


Time Curtailment 
in the Paint Shop’ 


By F. W. Schandelmeier 


Paint Inspector, Louisville & Nashville, Louisville, Ky. 


IM E-saving devices and methods continue to mul- 
tiply at a rapid rate. They are not confined to any 

one trade but embrace them all. They represent pa- 
tient, untiring effort and expensive development. The 
fact of clipping off six days from a fifteen-day job, 
which is an actual accomplishment, representing a gain 


* From the L. & N. Employees Magazine, November, 1928. 
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of 40 per cent, is what is now being done in the paint- 
ing of coaches in our paint department throughout the 
system. 

The old method of brushing and the new system of 
spraying both require that the surfaces shall be thor- 
oughly prepared, either by sand blasting, or other effec- 
tive means, after which the primer should be immediate- 
ly applied as a first coat operation. The second day the 
surfacer is applied, then follows the knifing with the 
usual knifing composition. More surface follows, and 
then the rubbing process begins with pumice stone and 
water. Following quickly, but not until the surfaces 
are entirely ready to receive it, comes the body color, 
then lettering and striping, and lastly, the varnishing. 
In this process there are twelve distinct operations, each 
of which must be followed in systematic sequence in 
order to obtain satisfactory results. 

Under the new lacquer system a car may be finished 
in three operations with the regular operators and un- 
der the same day-work system. The economy which re- 
sults from the use of lacquer over that of a regular paint 
and varnish job is shown in the application of the 
former, as the operations are practically the same up 
to the seventh day. By using lacquer, a car may be 
finished in three operations on the eighth day, whereas 
with paint and varnish, by which we mean the old 


Lacquer finishing, shown at the right, reduces the time in 
the shop by six days as compared with the paint and 
varnish method, shown at the left 


method, six additional days are required to finish the 
same class car before it is ready for the trimmers. 

The painting schedule for the paint and varnish 
process in the different shops varies to some extent, for 
which some allowance must be made. Following a gen- 
eral average, we find a car can be placed in service at 
least six days sooner working under the lacquer system 
than by the cld method. The lacquer we use contains 
no oxidizing oils, which is an important contributing 
factor towards its long life. It dries entirely by evap- 
uration of its solvents and not by oxidization as in the 
case of varnishes and varnish enamels. The lacquer 
film is a chemically inert body in which no chemical 
change takes place during its life. The wearing of the 
film is a process, therefore, of slow erosion. 

We find that these lacquer jobs stand up very well 
as compared with brush work. The lacquer dries with 
a hard surface and is easily cleaned. It does not check 
nor crack from exposure and it holds its lustre. The 
system bids fair to become a standard and its popularity 
extended as we become more familiar with it. 
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New Machines Prove Profitable in 
Milwaukee Cabinet Shop 


Investment in six new tools practically repaid 
during conversion of 18 sleepers into 
suburban coaches 


convert 18 sleeping cars into modern steel- 

sheathed suburban coaches at the Milwaukee, 
Wis., passenger car shops of the Chicago, Milwaukee, 
St. Paul & Pacific. Inasmuch as this conversion in- 
volved the manufacture and application of a large 
amount of new headlining and panelling, among other 
things, it was evident that the cabinet shop would be 
taxed severely to handle this work in addition to its 
regular routine. A survey of the situation was accord- 
ingly made, as a result of which, it was decided to in- 
stall six new machines including an hydraulic press, a 
home-made glue spreader, a hand-stroke belt sander, 
a taping machine, a jointer and a drum sander. These 
machines, used primarily in making and forming the 
headlining and ply-wood panelling at a substantial sav- 
ing in time and labor over former hand methods, were 
installed at a cost of slightly over $7,500, including pur- 


| ' Conver in 1928, a proposition was advanced to 


sibly the biggest single time- and labor-saver, is the 
hydraulic press, which replaced a large screw-type 
press, operated by turning up or down as required a 
large number of individual screws., With the old press, 
it was practically impossible to secure a uniform pres- 
sure on the forms and, consequently, wavy veneer with 
blisters and other defects, was the result. Moreover, 
it took so long to apply and remove the pressure by 
means of the individual screws, that only a limited 
number of panels could be put in the press within the 
time limit governed by the quick setting glue. With 
the new press, a uniform pre-determined pressure of 
75 to 125 tons, as may be necessary, is immediately 
available and can be released as promptly for the 
changing of forms or removal of panels. A water- 


proof casein glue is used at the Milwaukee cabinet shop 
which requires that the veneer and ply-wood panels be 


Hand-stroke belt sander with flexible-back endless abrasive belt used for finishing headlining or molding 


chase price and cost of installation. A study of the 
savings, made on the 18 cars alone during the period 
from May 25 to November 10, 1928, indicated a total 
saving of almost $7,500, so that the savings on other 
work, a considerable amount of which was handled 
simultaneously on a number of the machines, repre- 
sented a net gain. 

Four of the machines mentioned, also a fifth for the 
efficient cutting of strips from rubber or fabric rolls, 
are shown in the illustration. Of these machines, pos- 
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under pressure within 20 min. This allows the ap- 
plication of six headlinings, for example, in the hy- 
draulic press, as compared to one when using the old 
method. 


Mechanical Glue Spreader 


The glue spreader consists of double corrugated iron 
rolls driven by an endless chain in such a way that 
veneer panels are slowly drawn between the rolls, ac- 
quiring a thin uniform coating of glue on both sides and 
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then being piled one on the other and placed in the 
proper forms in the hydraulic press. The amount of 
glue spread on the panels can be regulated accurately to 
prevent staining fancy wood and, in addition to the 
labor saving, there is a saving of 50 per cent in glue 
consumption over former methods of hand application. 
One important feature of this machine is the arrange- 
ment of the glue container, which extends the entire 
length of the rolls, so that practically all of the glue can 
be used at the completion of each day’s run. 

The hand-stroke belt sander illustrated also saves 
a great many hours of hand labor in securing the de- 
sired degree of finish on panels and molding of all 
sorts, and not only is the work done quicker, but a bet- 
ter job is secured. A cloth, flexible-back belt, with 
artificial abrasive, has been shown to give the best re- 
sults. The abrasive belt travels at high speed and is 
brought in contact with the panel to be smoothed by 
hand pressure on a block as illustrated. By using 
special blocks, different kinds of moldings can be 
sanded. By means of an ingenious clamping arrange- 
ment to a special movable table, circular and other odd 
shaped panels can be readily moved in the machine for 
most convenient application of the sanding belt. Refer- 
ence to the illustration will show that special provisions 
has been made to take care of all dust by means of 
suitable hoods and galvanized iron suction pipes. 

The taping machine and jointer are both shown in 
one illustration. The former consists of a suitable ar- 
rangement of belts and taper rolls which draw the ve- 
neer blanks together and automatically apply a special 
quick setting tape to the joint. This tape is made of 
white holland 1 in. wide, and staining is prevented 
by the absence of any dye material. The former method 
of temporarily joining veneer blanks was to nail the 
blanks to a work-bench and apply the tape by hand. 


In using the jointer, also illustrated, blanks of veneer 
are put on the table and clamped by the pressure bar 
shown. The table speed is about 20 ft. per min. for- 
ward and 50 ft. per min. return, the blanks being ac- 
curately cut at the edges by a high-speed saw with spe- 
cial teeth. The speed of this saw is approximately 
6200 r.p.m., and the teeth are filed in such a way as to 
give a smooth cut. When veneer blanks cut on this 


jointer are matched, the joints are to all intents and 


Method of cutting narrow strips from rubber or fabric rolls 

purposes perfect and it can be readily appreciated how 

much of a saving is affected over former hand methods. 
Computation of Savings 


In computing the savings made by these machines on 
the 18 converted suburban coaches mentioned, the aver- 


Veneer blank taping machine in left foreground—Jointer atthe right 


This method was both laborious and relatively inac- 
curate, and, moreover, the nail holes permitted glue to 
work through under pressure in the hydraulic press and 
stain the panels. 
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age amount of material used per car was figured from 
the actual material manufactured, as recorded on regu- 
lation material slips; also, the labor cost of manufac- 
turing the material was computed from the actual work- 
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ing time as shown on the shopmen’s time slips. The 
savings shown were made between May 25 and Novem- 
ber 10, 1928, on the 18 cars alone, savings made prior 
or subsequent to that period, and on other classes of 
equipment, not being included. 

In manufacturing headlining, the labor costs were as 
follows: Hydraulic press, 4.7 cents; glue spreader, 0.3 
cents; belt sander, 3.0 cents; taping and jointing, 3.0 
cents per sq. ft., or a total labor charge of 11 cents per 
sq. ft. To this should be added the material charge of 
4.8 cents per sq. ft. for veneer, and 1.2 cents per sq. ft. 
for glue, tape, paper, etc., making a total labor and ma- 
terial cost of 17 cents per sq. ft., which compares with a 
purchase price of 33 cents per sq. ft. 

The average amount of headlining used per car was 
900 sq. ft. or a total of 16,200 sq. ft. for the 18 cars. 
Consequently, the total savings on headlining may be 
computed as shown in Table I. 


The removal of varnish from sash and finishing up 
the raw wood formerly cost 31.25 cents per sash by 
hand methods. By the use of an electric-driven drum 
sander, this cost of varnish removal has been cut to 6.25 
cents per sash, the raw wood then being finished on the 
belt sander at a cost of 6.25 cents per sash, or a total 
cost of 12.5 cents per sash. This affects a saving of 
18.75 cents per sash over the former method. The av- 
erage number of inner and outer sash per car is 78, or 


Table II—Total Savings Made on the 18 Suburban Cars 


Savings 
Cost on on on 

Machine New * headling plywood sash Total 
Hydraulic press ..... $4,330.00 $1,107.56 $1,390.91 ...... $2,498.48 
Glue spreader ...... 150.00 70.76 250;99 «os eis 321.7 
Belt sander ......... 565.00 706:830) lesa: $131.625 838.46 
Taping machine ..... 950.00 421.22 2,238.01 ...... 2,709.24 
ates adie ashore S 1,285.00 235.61 721.60 oana 957.21 

rum sander ....... PRU sairi C AnA 131.625 131.63 

Total icine araa $7,504.00 $2,592.00 $4,601.52 $263.25 $7,456.77 


Table I—Total Savings Made on Headlining 


Present Savings Total 

cost over Savings on 

Machine per sq. ft old method 16,200 sq. ft. 
Hydraulic press ........... 4.7 cents 6.837 cents $1,107.56 
Glue spreader ............. 0.3 cents 0.437 cents 70.76 
Belt sander oasis cca. 3.0 cents 4.363 cents 706.84 
Taping machine ........... 2.0 cents 2.909 cents 471.23 
JOMOE iiep eas 1.0 cents 1.454 cents 235.61 
Total savings: E PNT 16.00 cents $2,592.00 


In manufacturing 5-ply ply-wood for the 18 suburban 
coaches, the cost of jointing and taping by hand was 


The hydraulic press—A great time- and labor-saver in form- 
ing headlining and manufacturing ply-wood 


formerly 30 cents per sq. ft. as compared to 9.2 cents 
per sq. ft. with the present machine. The cost of oper- 
ating the hand-screw press was 21 cents per sq. ft. as 
compared to 7.7 cents with the hydraulic press. The 
glue spreader affected a reduction from 3.0 to 0.6 cents 
per sq. ft. Scraping and sanding formerly cost 10 cents 
per sq. ft. as compared to 2.5 per sq. ft. with the pres- 
ent machine. The average amount of 5-ply ply-wood 
used per car for bulkheads, wall panels, basket panels, 
end panels and toilet partitions was 581 sq. ft., or 10,- 
458 sq. ft. on the 18 cars. A summation of the figures 
quoted above indicates a present cost of manufacturing 
ply-wood of 20 cents per sq. ft. as compared to 64 cents 
formerly, or a net saving of 44 cents per sq. ft., which 
amounts to $4,601.52 for the ply-wood used in the 18 
suburban coaches. 
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* The cost new of each machine except the “home-made” glue spreader 
and the portable drum sander, includes a proportion of the cost of 
installing, estimated at $500. 


1,404 for the 18 cars, making a total saving from the 
use of the drum and belt sanders of $263.25. 

The combined savings of these machines made on the 
18 suburban cars are shown in Table II. 

Table II shows the amount that each machine saved 
on each class of work, and the total amount saved com- 
pared to the cost of the machine. The table shows that 
while some machines saved more than others in propor- 
tion to their cost new, the six machines in the ag- 
gregate practically paid for themselves in handling the 
work on the 18 suburban cars alone. 

Another valuable labor-saving method at the Mil- 
waukee cabinet shop is the equipment illustrated for 
cutting narrow strips from rubber or fabric rolls. These 
rolls are mounted on a framework, permitting the de- 
sired material to be brought over and down an inclined 
board to the table itself which is equipped with suitable 
metallic guides for a high speed electric-driven cutter 


Home-made glue spreader which distributes glue uniformly 
on both sides of veneer 


which cuts or trims the material uniformly and at a 
high rate of speed. 

Adjustable material stops permit making the cuts with- 
out making measurements except for the first one, 
and thereafter as many strips as desired may be cut 
without difficulty. One man can cut more material 
with this equipment in two hours than he could by 
former methods in as many days. 
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Feeding Device 
for Air Motors 


By L. V. Mallory 


HE illustration shows a pneumatic feeding device 

that can be readily applied to any air motor with- 

out any alteration in the design of the motor 

other than the removal of the feed screw barrel, for 

which this device is substituted, and redesigning the drill 
ejector rod. 

The device consists of a cylinder fitted with a tele- 
scoping, relaying piston assembly, the lower end of 
which is closed by the cylinder head. The cylinder has 
a comparatively short piston travel in relation to its 
diameter, as likewise has each unit of the relaying piston 
assembly. This feature permits a deep drilling range, 
while at the same time telescoping to a compact position 
when the air is exhausted, thus permitting the motor 
to be set up for drilling in close places. The outside 
circumference of the lug on the outside of the cylinder 
head is turned to the same outside diameter as that of 
the original feed screw barrel of the motor. The in- 
terior of this circular lug is bored and threaded precisely 
as the interior of the original feed screw barrel in order 
to engage with the feed screw stud within the motor. 
This arrangement provides for a suitable method of at- 
taching the device to the motor. 

A spacer washer is placed around the lug so that when 
the device is screwed firmly into the motor, the air ad- 
mission opening of the cylinder head lies parallel to the 
control handle of the motor. The length of the circular 
lug is sufficient to engage with the feed screw stud with- 
in the motor without resting on the last thread of 
the screw stud. Thus the tightening action falls entire- 
ly on the spacer washer. 

The bore of the circular lug extends beyond the in- 
nermost thread, terminating in a conical seat. A 7/16- 
in. hole is drilled through the cylinder head. The upper 
end of the ejector rod, which is turned from a 34-in. 
drill rod, passes through this hole. The upper surface 
of the collar on this rod is bevelled to correspond with 
the conical seat of the bore of the circular lug. This 
joint is ground to an air-tight joint, thus providing 
means of preventing the air from entering the spindle 
chamber of the motor from the feeding cylinder when 
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Shop Practice _ 
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sufficient thrust is applied to the ejector rod by the coil 
spring. This spring has sufficient tension to overcome 
what air pressure would be exerted against the ejector 
rod in ordinary use. 

The length of the lower portion of the drill ejector 
rod is such that it clears the tang of a Morris taper 
shanked drill or socket and yet will reach the tang of 
the drill and eject it, when a sharp blow is struck, 
through the center plug when the piston assembly is 
telescoped. 

The cylinder head contains a %4-in. air admission port, 
the outer end of which is counter-drilled and tapped 
out to receive a 14-in. pipe nipple. 

The relay piston assembly consists of three units, a 
top, an intermediate and a bottom unit. The bottom 
and intermediate units are open at their upper ends. A 
circular shoulder on each arrests the motion of the 


Construction of the pneumatic feeding device for air motors 


piston within each when it reaches the end of its 
stroke. The top unit is closed at its upper end and 
is drilled and tapped for a %4-in. pipe thread. 

The skirt of each piston unit is machined to a close 
sliding fit within the cylinder in which it moves, Each 
skirt 1s grooved and fitted with a snap ring to insure an 
air-tight joint with the cylinder walls. 

The top unit is fitted with a specially designed 4-in 
pipe plug made of tool steel and is designed to ter- 
minate in a 60-deg. angle cone center point on its 
outer end, while its innermost projection forms a con- 
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tacting part to engage with the end of the ejector rod. 
The length of this inner projection is such that it will 
engage with the ejector rod and thus eject the drill 
when the piston assembly is about 14-in. from its tele- 
scoped position. 

The device is connected to the main air supply as 
follows: A %4-in. nipple engages with the threaded 
opening of the cylinder head, connecting with a 4-in. by 
¥-in. by 34-in. reducing tee. The reducing tee, in turn, 
is connected to an air reducing valve by a 3-in. nipple. 
The remainder of the piping arrangement is shown in 
the illustration. 

The purpose of the reducing valve is to control the 
air pressure within the feeding device when using dif- 
ferent sizes of drills, drilling in metals of different 
hardness or reaming, which requires comparatively low 
pressure and rapid feeding. Also owing to the fact 
that each relayed piston necessarily offers less area 
for the compressed air to act on, an increased air 
pressure must be introduced at each relay action to in- 
sure uniform pressure on the drill. 

A %-in. pet cock is screwed into the reducing tee 
that connects into the cylinder head. This affords a 
means of readily exhausting the air from the device 
when it is desired to collapse it when moving the drill 
to a new location. It also is of advantage in quickly 
reducing or controlling the pressure to prevent crowd- 
ing et the drill at the moment it breaks througb the 
metal. 

Two retainer rings are attached to the tops of the top 
and intermediate piston units so as to maintain these 
members in functional position within their surround- 
ing members when the air is released. 

The principle of this device is simple. When air is 
admitted to the cylinder, it causes the relay piston assem- 
bly to move upward until the skirt of the bottom piston 
unit is stopped by the shoulder of the cylinder. The 
motion is still continued until the intermediate piston unit 
is also arrested by the shoulders of bottom unit. This 
motion is further relayed by the top piston unit until 
it is arrested by the shoulders of the intermediate unit 
which completes the stroke. 

By substituting the cone center plug with one having 
34-in. pipe threads on its outer end, it may be engaged 
with the threads of a 2-in. by 2-in. by 34-in. tee with 
large threads reamed out smooth so that it may be slid 
along a 134-in. rod supported parallel over a row of 
staybolts or saddle bolts. Thus, a safe and efficient 
means is provided for these drilling operations. ‘ 


Bangor & Aroostook 
Inspection Cards 


N addition to the regular monthly washout and 
yearly hydrostatic inspection forms kept in 

the locomotive cabs, the Bangor & Aroostook has added 
a third inspection form on which are columns headed, 
“Engine and tender truck boxes,” “Engine truck bras- 
ses,” “Piston rings,” “Units and steam pipes tested 
under water pressure,” and “United States safety ap- 
pliances.” The last column to the right provides a 
space for the signature of the inspector. The purpose 
of this card is to keep a close check on the inspection 
of some of the more important locomotive parts and 
to prevent duplicate work relative to these parts. At 
the right of each space for noting the dates of inspection 
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is a narrow column, in which is placed the station sym- 
bol of the place at which the inspection was made. 

Two inspectors are not allowed to use the same line. 
For example, the inspector at Northern Maine Junc- 
tion inspects the engine truck brasses on a certain date. 
On line No. 1, he places the date of inspection under 
the heading “Engine truck brasses;” after it, in the nar- 
row column, the station symbol, and at the extreme 
right, his signature. When the locomotive goes to an- 
other terminal, the piston rings are inspected. The in- 
spector at this point will use line No. 2 in the column 
under the heading marked “Piston rings.” The station 
symbol and the inspector’s signature are also entered 
on line No. 2. 

When the last line of any inspection card is used, 
the card is removed from the cab, and the complete 
record of the last inspection made under each heading 
is entered on a new card. The old card is sent to the 
office of the mechanical superintendent, where it is 
placed on file. 

The engine and tender truck boxes are examined once 
each week, except those boxes equipped with the Hen- 


INSPECTION CARD 


Regine No — 


An inspection card which is kept in the cabs of Bangor & 
Aroostook locomotives 


nessey oilers. The cellars in these boxes are taken down 
and examined once every month, but the oil reservoirs 
are examined once each week and the notation “Oiled” 
is placed over the date on the inspection card. On en- 
gine truck boxes, the pins are removed, the cellar 
dropped and the packing put in proper shape. The oil 
pump in the Hennessey oilers is tried each time the 
boxes are dropped. 

The engine truck brasses are removed, examined, 
repaired or renewed once every two months, except 
those on locomotives equipped with Hennessey oilers. 
The engine truck brasses in boxes equipped with these 
dilers are removed from the boxes and examined once 
every six months. 

The pistons and rings are examined once every three 
months and renewed, if necessary. The steam pipes and 
exhaust stands on saturated locomotives and the same 
parts in addition to the units on superheated locomo- 
tives, are tested with water pressure once each year. 
The United States safety appliances are checked once 
each month and any necessary corrections made. 

The above inspection does not interfere in any way 
with any of the regular inspections given to the loco- 
motives. In other words, these compulsory company 
inspections are in addition to the inspections required 
by federal law. These additional inspections have re- 
sulted in better maintenance and a considerable reduc- 
tion in engine failures. 
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Machine Shop of the Norfolk & Western, Roanoke, Va. 


TheNortfolk & Western MachineShop 
at Roanoke 


Efficient management and operation secure results 
from modern tools and a well-arranged shop 


of the Norfolk & Western, Roanoke, Va., were 
completed in the latter part of 1926, and placed 
in complete operation in the early part of 1927. The 
new shops are located on the same ground formerly oc- 
cupied by the old shops. Wrecking of the old buildings 
was carried on over the heads of the men operating ma- 
chine tools and working on locomotives, and the new 
buildings were erected under the same conditions. 
Heavy machines were often moved on short notice 
from one place to another during the dismantling and 
erecting operations, so as not to interfere with the work 
of the buildıng contractors. An excavation or building 
scaffold frequently occupied the spot where a boring 
mill or lathe had been operating twelve hours before. 
Machine tools and finished parts were protected from 
the elements by temporary sheds or tarpaulins, and as 
soon as a section of the new building was completed, 
it was immediately occupied. The first section was 
completed and occupied early in 1925. Succeeding sec- 
tions were occupied as soon as completed, and the new 
shops were in partial operation from the time the first 
section was completed until the building contractors 


Te new machine and locomotive erecting shops 
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finished their work in 1926. Final organization of the 
operation on a permanent basis was not effected, until 
all the machine tools and equipment had been located 
in their respective departments in 1927. No time was 
lost at Roanoke in taking care of all class repairs during 
the period of transition from the old to the new shop. 


The Machine Shop Has 161,827 Sq. Ft. of Floor Area 


The machine shop building occupies 131,000 sq. ft. 
of ground and has a total floor area of 161,827 sq. ft. 
Of this area, the main floor has 67,648 sq. ft., the main 
balcony, 58,763 sq. ft.; the first balcony, 10,028 sq. ft., 
and the third balcony, 11,245 sq. ft. The building is 
682 ft. long by 123 ft. wide, with a balcony on the south 
side next to the erecting shop and three balconies on 
portions of the north side. l 

The general construction consists of a concrete foun- 
dation, brick walls with steel columns and roof trusses 
carrying a built-up roof of saw-tooth construction. 
The lighting arrangement has proved particularly ef- 
ficient. The windows and sky-lights are of steel sash 
construction and are as large as space permits. All 
sash are glazed with ribbed wire glass. Lights of ade- 


Vol. 103, No. 1 


(1) Manufacturing department on the main balcony—(2) Tool manufacturing and repair departments—(3) Valve motion 


department—(4) Another view of the manufacturing de»artment—(5) Northeast corner of the main balcony— 
(6) View from the west end of the main floor—(7) Links and valve motion 
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Machine tool layout on the main floor 
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Layout of the departments and machine tools on the main or second balcony 


quate candle power are provided 
throughout the shop ior night 
work. These are controlled by in- 
dividual switches so that adequate 
lighting can be furnished for any 
part of the shop without turning on 
all of the lights. The main floor 
is paved with wood blocks on a 
concrete base, while the balcony 
floors are of concrete with Colman 
finish. 


The Main Floor 


One of the drawings shows the 
location of the various departments 
and machine tool layout for the 
main floor. This floor is occupied 
by the larger and heavier machines. 
One end of this floor is used for 
the pipe shop. The box, main rod, 
truck, superheater and flue depart- 
ments are located in the machine 
shop adjacent to the erecting shop. 
There is no dividing wall or par- 
tition between these departments 
and the erecting shop. 

Study of the tool layout for the 
main floor will show that the vari- 
ous departments are well located 
with respect to each other, and that 
the tools and apparatus have been 
carefully laid out in each depart- 
ment. For example, the wheel 
lathe, No. 83, the boring mill, No. 
82, and the wheel press and quar- 
tering machine, No. 16 and No. 22, 
respectively, are located at one end 
of the shop next to the pipe shop. 
This location eliminates the possi- 
bility of tying up overhead crane 
service, as would be the case if 
these machines were located in the 
center of the main floor. This floor 
is served by five 10-ton traveling 
cranes. Thus, if one is being used 
at the wheel lathe or quartering 
machine, the remaining four can 
still serve all the other departments 
extending from the quartering ma- 
chine to the far end of the shop. 

The routing of different parts 
and materials can readily be traced 
by comparing the list of machine 
tools located on the main floor, with 
the layout drawing. 

The locker rooms, showers, a 
section of the iron- and tin shop, 
and the pipe shop on the main floor 
are located under the first balcony, 
which is 13 ft. above the main floor. 
This balcony extends across the 
west end of the shop and 276 ft. 
along the north side. 


The First Balcony 
The floor of the first balcony 
across the end of the shop is 123 
ft. by 4214 ft. and contains the 
sheet iron and tin shop only. The 
remaining portion of the first bal- 
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cony, on the north side of the shop, is 234 ft. by 20% 
ft., which is taken up by the office for the machine shop 
foreman, the shop blue-print filing room, wash and 
locker rooms, and storage. 
The Main or Second Balcony 

The main or second balcony has a total floor area of 
approximately 59,000 sq. ft., and on this is located the 
tool, valve motion, brass fitting and automatic machine 
i ih ee See See ae ae 


List of Machine Tools and Equipment Located on the 


Main Floor 
Le Shee ae een ae oes Air clamp 
De ot Moe Pe aad seas wd AEG Tool grinder 
ee Se ee aE bie a) HAP RI oe ONE Bending rolls 
E ea er ae Drill press 
Paes Reet ee a toc Punch and shear 
AAE Ai ENO: Lace esas nese Pipe threading machines 
EP An eit ener T Sanpete Pipe cutting mathine 
WHEEL, AXLE AND FRAME SECTION 
12512). 135-14 2nde 1S: aieo Lathes 
a NEN AEn n TEREE Wheel Press 


This photograph shows the difficulties encountered in han- 
dling locomotive repairs during the dismantling of the 
old shops and the erecting of the new 


External grinder 


499 £908) 32S) coi kane es TS Lathes i 
T E A TA Milling machine ` 
N26 TE EEE T EOT E Horizontal boring machine 
V9? odara UER KO ones Slotter | 
131; 132 and 133), 2550.4 raniona Boring mills, 
LSE AO E A TE FETS Milling, machine 
E EN EAEN EATERS pen side planer 
196)" 2.2 RADERAR n AS es Radial drill 
Locomotive Truck SECTION 

F E rite EPRA one seals wp aE BS Boring mill 
128: sroga ase EAT vata ses Metal cutting saw 
T 2c doce wean ae Gee Double floor grinder 
T E M ET E AAA ET Truck wheel lathe. 
130) EEE S E TAT Lathe 

CYLINDER DEPARTMENT 
BS EATE A L AES Double floor grinder 
l OEE ETA bids EEA E S Planer 
ra EE EEE T E Horizontal boring machine : 
SEO) EE E RS EA T NATT Horizontal boring and milling machine 
r OEE ra AN AETAT Radial drill 


Box DEPARTMENT 


Vertical lathe 
Milling machine 
Radial drill 


MANUFACTURING AND MISCELLANEOUS TOOLS 


Drilling machine 


... Radial drills 
BO Wr Ane a Eh anI Oe Sein Planer 
67 SEE gute nae) ROOM DSS OE Mee Wheel press 3 
BOM sc cert ENE T PETTA : Double head drilling machine 
ZO: EARE A Sip a eee Lathe 
JA EAEI TEAT EAT E TE Planer 
| fe tee Te ee ee Double floor grinder 
Nr E A (ANE IF EE eww Drill presses 
Re OR AA A Milling machine 


90; 91, 902 10d OF arise niea Shapers 
95,96 and 97 ....... PROE Slotters 
FLUE SHOP 
189 aaua ar reaa s sled ia Swedging machine 
MIG cate aad rts ae OE E ER toe Furnace 
NSD) nied 4 cade epee Kak dance wots Flue tester 
TAO eps de kaos abe ea heh Rolls 
VAL, 6.0% Sn Satoh cess xe .... Welder 
142:and! WAS 5 coder ge est Double floor grinders 
AS Si aire E E Scarfer 
144-and 146" ACE 0 EEE T Flue cutters 


departments, as well as other lighter classes of machine 
work. From all practical purposes, it could be con- 
sidered to be the second floor of the machine shop 


TF ed ican cisco aS Double floor grinder 
) EA Sey RAE eS arene deri r ara) Shaper 
ND cir cates E T ee rian TT Milling machine 
20, 21, 24, 25, 26 and 27 ...... Lathes 
y+ RSVR ENE PEI OR EEA ere oT Roc machine 
BS. Saosin Ree Se cap eRe ouble head frame slotter 
DR Fe dete ae elev geen Trea tak Centering machine 
29,30, 32 AOU S8.8 cess pense Lathes 
SLs Sahn Fea Ree ET one ote aS Boring, drilling and milling machine 
34 and! 38)°se5ckcredca oot eas Horizontal boring mills 
36, 37; 38, and 40°... .c.06 cus Planers 
BOP sada EATE T E e cate Metal cutting saw 
rs EREE oases ote shite dD E Milling machine 
SF E E E E AA aie hiked Double head frame slotter 
82, 85, 86, 88 and 89 .......... Boring mills 
BS aT OBE sioesss pars EAT heel lathes 
BO 557.4 wakes NA she Axle lathe 
BP E PEE dare a. EN AE ove Radial drill press 
Sipe Rop DEPARTMENT 
PA BDO 43» io IT O ETAT Horizontal milling machines 
a RELEET EE AN ouble floor grinder 
44, 45, 46, 47 and 48 .......... Lathes 
I aaa aia V ENa A Rod boring machine 
BO eatro baa a a an Bea Double head drill press 
oA Sa atic. edge EA Metal cutting saw 
$2" amd: SE oaaae cctearep oh Drill presses 
a ESEA TE TT AE eels Power bushing press 
. T EN TS EA E POS OS ATE Grinder 
BS EEOSE E N IEA Vertical lathe 
SO. haas eaa Wes ..... Internal grinder 
SO. ind Valk ote E ER N E TTEN Boring, drilling and milling machine 
Main Rop DEPARTMENT r J 
r E i PE S E PEEN Tool grinders Machining a cylinder casting 
TOS aad M oretta suo aai Swing grinders 
ni eee eee eee erence eens Milling machine i 
ye hee ee ouble floor grinder ildi f i a i f 
Mie enan AeA aria building, for it extends around all four sides of the 
EVRANN E I AEN Lathe building. 
Piston Rop DEPARTMENT The openings in the center of the machine shop pro- 
I eseseeeeeeereeeees seses: Double floor grinder vide for the operation of the 10-ton overhead cranes. 
rE E AEA EEE T The main balcony is 2614 ft. above the main floor, 
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which affords adequate head room underneath for the 
installation and operation of two-, five-, and ten-ton 
overhead cranes, serving departments on the main floor. 
The height from the floor of the main balcony to the 
roof girders is 2714 ft., which also affords ample head 
room for the operation of two- and five-ton traveling 
cranes. 


List of Machine Tools and Shop Equipment Located on 
the Main Balcony 


Toot DEPARTMENT 


149, 150, 151, 156, 157, 158, 159 
and, 1673 seas Ake es PREN 


. Lathes 
D2 E id oe oat T EA 


Double floor grinder 
Drill presses 
Power press 
Slotter 

Shapers 

Radial drill 

Metal cutting saws 
Milling machines 


168, 169 and 170.............. 
171, 172, 173, 174 and 175 .... 


268 269 770 27 272 273 2 


The automatic machine department is primarily a 
manufacturing department and is located on the main 
balcony on the north side of the shop opposite the valve 


List of Machine Tools and Shop Equipment Located on 
the First Balcony 


Circular shears 
Double floor grinder 
Shears 

Roofing machine 
Stencil machine 


It extends from the cross-over to 


motion department. 
the east end of the shop. The list of machine tools and 
equipment on the main balcony is given in one of the 
tables. 


The Third Balcony 
The third balcony occupies the same relative position 
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A E R EA EEE Planer 

177 a Saal, o EDR A Lathe g 

IE A Stas ie ESEA RES Double floor grinder 
VD noche en ah SG ee tek Shaper 


Licut MANUFACTURING STATION AND MISCELLANEOUS TOOLS 


178, 179, 180, 181, 182, 183, 184, 

196, 197 and 198 ............. Lathes e 

185; 190: ces airi resna tee Milling machines 
9966 E A E ean becenaes Grinder i 

199 Seiki nt lant awe en Screw machine | 
186, 187, 188 and 189 ......... Automatic machines 
192, 193, 194 ............0.48. Turret lathes | 
PUIG ieee eee ie vine ate EEN Centering machine 


200, 203, 205, 206, 207, 208, 209, 
210, 211, 212, 213, 215, 216, 217, 
218, 219 and 220 Lathes 


Oil groover 


202 . larker 
214! i 
221, 222 Drill press 


Boring mills 
Double floor grinder 
Double floor grinder 
Vertical turret lathes 
Drill presses — 


22 
230, 231, 232, 233 and 234 ..... 
235 and 237 


Gos: 
238 and 239 


the 
Universal milling machines 


Cas Suop 
227 itso tie ses RNa aia eae Double floor grinder 
BOB MEE T EE ERE Drill press 
REPAIR DEPARTMENT 
227 errea pe MENA Mine a a a gadas Metal cutting saws 
VaLve Motion DEPARTMENT 
240 and 241 ........ ......... Milling machines 
242, 243, 244, 245, 246, 247 and 
EE ete Me qadesnte | Maman aS cnt Grinders 
ESTERE Woe Deets Drill press 


Swing grinders 
Power press 

Radial drill 

Lathes 

Slotter 

Metal cutting saws 
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Location of departments and machine tools on the first and third bal- 
conies—Top: The third balcony—Bottom: The first balcony 


in the building as the first balcony and has practically 
the same floor area, except that it extends 734 ft. 
further along the north side of the building. The total 
area of approximately 12,000 sq. ft., provides space for 
the offices of the general foreman of the shops, tool 
grinding and heat treating departments and for storage 
for miscellaneous supplies. 


Handling and Routing of Material 


The entire length of the center portion of the main 
floor with the exception of the pipe shop, is served by 
five 10-ton overhead electric traveling cranes and the 
bays on the main floor to the north and south are served 
by either two- or five-ton overhead traveling cranes, 
electrically operated. The runways for the 10-ton 
cranes in the main or center bay extend outside of the 


List of Machine Tools and Shop Equipment Located 
on the Third Balcony 


267, 268, 269, 270, 271, 272, 273 


ANG) 274 vee aemcey odie og cede eens Tool grinders 
EPA eri LN teh Boece ay : Saw sharpener 
276, 277, 278, 279, 280, 281, 282 

ANd: 283! 4 occ epee ae saree sate els Tool grinders 


Heat treating furnaces 


building through an opening provided with a motor- 
operated steel door. The runway for the cranes from 
the shop extends over another runway at right angles 
to it, on which another 10-ton overhead crane serves a 
large material-storage yard. Material can be handled 
by this overlapping system of overhead traveling cranes 
from the storage yard to practically any point in the 
building, the south bays of the main balcony also being 
provided with two- and five-ton traveling cranes and 
the north bays with two-ton cranes. The location of 
the five-and two-ton cranes in the north bays of the 
main floor and in the main balcony, respectively, makes 
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it possible to deliver material to landing platforms on 
the first and third balconies. Landing platforms are 
provided on the main balcony for receiving material 
from the cranes operating in the center bay. In addi- 
tion to the cranes, three elevators are provided to han- 
dle material on trucks from floor to floor. 


MACHINE SHOP DELAYS - ROANOKE SHOPS a 
r : 


H 


Delays to work going through the machine shop during the 
weeks from March 3, 1928, to April 7, inclusive 


Electric and gasoline trucks and trailers are provided 
for handling material about the shop. The trailers can 
be carried from floor to floor, either by crane or by 
elevator. Easy operation of the trucks has been as- 


over has been provided near the center of the shop, 
which connects the north and south sides of the main 
balcony. 

The location of the machine shop between. the smith 
and erecting shops, and the longitudinal layout of the 
shop itself, facilitate the locating of repair and manu- 
facturing departments convenient to the point of assem- 
bly in the erecting shop, or to the delivery of material 
for shipment to outside points. 

The outstanding features of this shop are the ar- 
rangement of departments with their respective machine 
tools and equipment to reduce the handling of materials 
to a minimum, adequate overhead crane service, and 
the fact that each section or department is supplied with 
all the necessary machinery and facilities for completely 
handling its portion of the work. 


Machine Tools and Shop Equipment 


Practically all of the machines in the shop are of 
modern design and are equipped with individual motor 
drives. A large number of the older machines have 
been modernized: Drill presses have been equipped 
with high-speed heads, lathes with push button control, 
etc. In fact, considerable study has been given to the 
problem of obtaining modern production rates from old 
machines through the purchase of parts that will either 
increase the speed of the machine itself or provide 
easier and faster operation by the operator. Each ma- 
chine is labeled with a strip of tin or copper, on which 
the name of the operator is stamped in raised letters. 

An important factor in the production work of this 
shop is the character of jigs and fixtures. The design 
of jigs and fixtures is under the supervision of the shop 
production department. This department devotes a 


View of the main floor from the east end of the shop 


sured by laying concrete roadways in the wood block 
pavement on the main floor. Truck routes have been 
established and the traffic lanes marked so that they will 
not be blocked by material piled on the floor. A cross- 
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large part of its time to the study, design and selection 
of jigs and fixtures. Ideas suggested by any man in 
the shop are carefully considered and, if possible, im- 
proved. The design considered to be the best for its 
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purpose is made standard for the road. Descriptions 
of some of the jigs and fixtures standard on the Nor- 
folk & Western have already been published in the 
Railway Mechanical Engineer. 

The tool cribs are equipped with steel shelving, bins, 
etc., a large part of the shelving being equipped with 
sloping drawers. Each drawer or shelf opening is pro- 
vided with a label holder with the name and number of 
parts carried therein so that the contents may be ascer- 
tained at a glance. Wash rooms, toilets and locker 
rooms are located at convenient points throughout the 
shop. Each man is provided with a ventilated steel 
locker and he is required to keep it in an orderly condi- 
tion. The wash basins are of the 10-man community 
type. 

The shop is completely equipped with electric-power, 
steam, air, water and gas outlets. The drinking foun- 
tains are cooled by the Frigidaire system. The build- 
ing is heated by unit hot blast heaters, distributed along 
the walls. These heaters are motor-driven and a uni- 
form temperature can be maintained in very severe 
weather. 

The office of the machine shop foreman, which is lo- 
cated on the first balcony, is practically all of sash con- 
struction so that the foreman has an unobstructed view 
of a large portion of the main floor. Adjacent to his 
office is a blue-print filing room, called the “plan room” 
where all blue prints are indexed and filed. Blue prints 
are issued to the men by a check system, similar to that 
customarily used in issuing tools. All prints are re- 
turned when the job for which they were drawn is fin- 
ished. This system eliminates the circulation of draw- 
ings that have been revised, as the plan room destroys 
all prints on the receipt of revised prints. 


Organization and System of Operation 


The machine shop force consists of a total of 491 
men, including clerks and foremen. The organization 


Í DEPARTMENT SCHED 


SHOPS 


Delay report of the different departments showing the 
number of days behind schedule 


includes one foreman who has supervision over the en- 
tire machine shop, one toolroom foreman and one night 
machine-shop foreman. Eleven assistant foremen and 
eight gang leaders supervise the work of the various 
sub-departments and special gangs. In addition to 
meeting the requirements of the locomotive erecting 
shop, the machine shop does considerable manufactur- 
ing on shop orders for the stores department, and per- 
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forms a large amount of work for the maintenance or 
way and car departments. All of the manufacturing 
work is in charge of an assistant foreman. The lathe 
work, brass finishing, bolt manufacturing, etc., is done 
on the main or second balcony, and all the heavy manu- 
facturing is done on the main floor. 

The repair department, which is located on the third 
balcony, employs two millwrights and four helpers. 
In addition to the shop repair work, these six men per- 
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Weekly report of engine delays from the various 
departments 


form all the repair work on plumbing, heating systems, 
etc., at all the passenger stations on the line, offices and 
also the Hotel Roanoke, Roanoke, Va., which is owned 
and operated by the railroad company. The bronze 
and babbitt department is located in a small building 
adjacent to the machine shop and is equipped with a 
furnace and a one-ton electric jib crane. 

The tool department is located on the main and third 
balconies. Tool grinding and heat treating is per- 
formed on the third balcony, while the manufacturing 
toolroom is located on the main balcony. Tool cribs 
for issuing tools are located on the main floor, main bal- 
cony and in the manufacturing toolroom itself. All 
tools are issued on a check system, and all tools must 
be accounted for on each Saturday. ` 

The tool department makes all the dies used by the 
smith shop for heavy work, for which special die steel 
is used. This department is provided with a two-ton 
overhead traveling crane, and the die section is provided 
with a one-ton hoist, which operates on an overhead 
monorail system to various parts of the section. 


The Shop-Order System 


Orders for work on the machine shop are handled 
in the following manner. Five copies of each shop or- 
der are made, all of which are sent to the office of the 
machine-shop foreman. One copy is retained for the 
machine-shop foreman’s office, one goes to the shipping 
department, and the remaining copies are sent to the 
department foremen concerned. The class of repairs 
authorized for locomotives coming into the shop is 
authority for the machine shop foreman to perform the 
necessary work. If it is discovered that certain addi- 
tional work should be performed which is not included 
in the repairs authorized, the machine-shop foreman 
cannot proceed with this additional work until the re- 
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pair classification originally authorized has been 
changed to meet the new requirements. 

Each department in the shop receives a certain num- 
ber of work credits which goes through the shop, the 
number depending on the repair classification and the 


class of locomotive. This figure is carried on the 


scheduled production report, the form for which is 


—---— Tin Shop Delays 

-6—8— Storehouse Delays 

+h Pendry Delays “ngii 

At Train Control Delays —=—+- Premium Overtime 


Form showing the weekly production in tractive force, man- 
hours and number of locomotives together with delays 
and overtime for the different departments 


shown in one of the charts. At the present time, each 
unit represents approximately 290 man-hours. This 
figure can be changed at any time to meet new condi- 
tions that may arise. 

In addition to the weekly report on scheduled pro- 
duction, reports for the same period are maintained for 
the delays to locomotives going through the shop, and 
delays to locomotive parts going through the machine 


PRODUCTION 
~~ FRACTIVE POWER | 


REPORT - ROANOKE SHOPS 


Hg UNITS TURNED OUT -7 
TT i i i | 


Ppl HHH 


Sy as 


Consolidated weekly report of the locomotive repair shops 


shop. A master schedule board is kept up to date in 
the scheduling department, and schedule boards are also 
maintained in those departments playing an important 
part in production; such as the driving box and wheels, 
rods, motion work, and cylinder departments. These 
boards show the scheduled time set for the department 
to perform its quota of work on each locomotive in the 
shop, delays, if any, and the causes for the delays. 
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The production report forms are shown in five of the 
illustrations. It will be seen that the management 
keeps a record of the total pounds tractive force turned 
out of the shop, in addition to the output in units, the 
locomotives turned out and any overtime incurred. 
The tractive force output figure affords a very good 
comparison of shop production over an extended period 
of time for the Roanoke shops, since practically all of 
the locomotive repairs at that point are confined to a few 
classes, mostly of the articulated type. 

The data shown on three of the production forms, 
gives the production figures of the Roanoke shops dur- 
ing March and April of 1928. The consolidation re- 
port gives comparative figures in tractive force, units 
(man-hours) and in locomotives from July, 1927, to 
April, 1928. The machine-shop portion of this work, 
in addition to a large amount of manufacturing work, 
is performed by the force of 491 men. 


Spiral-Fluted Loco- 
motive Reamers 


PIRAL-FLUTED taper locomotive reamers are 

effecting material savings over the straight-fluted 
reamers formerly used in the main locomotive shops of 
a Class I railroad, according to a survey made recently 
by the A. C. Nielsen Company, engineers, Chicago, in 
collaboration with and approved by the shop supervisor 
and superintendent of motive power of the railroad. 
The reamers now used are made in accordance with the 
specifications of the American Railway Tool Foremen’s 
Association, and are used principally on holes 1-1/16 
to 1-11/16 in. in diameter. The new reamers were first 
adopted because tests showed that, as compared with 
straight-fluted reamers, they produced a much smoother 
hole, would stand faster cutting speeds, and could be 
handled much more easily by the operators. 

Subsequent use has shown that the spiral-fluted tools 
give at least twice as many holes per grind and can be 
ground nearly twice as many times as the straight- 
fluted reamers. The initial costs are nearly the same 
for both types but the longer useful life of the new 
reamers makes their final cost about 72 per cent less. 


Comparative Reamer Performance 


For locomotive frame work the reamers are chucked 
in air motors. The straight-fluted reamers formerly 
used were sources of considerable trouble because of 
their tendency to grab or hog in. This was inherent 
in the straight-flute design and made it necessary for 
the operator to hold back steadily on the air-motor 
grips. Even the most experienced mechanics in the 
shop were unable to avoid jamming these reamers and 
sections of the lands were frequently broken out. When 
a section of one land had been chipped it was a matter 
of only a few holes until the lands broke away all 
around the reamer at that particular section, thus ruin- 
ing the tool. Another very common source of trouble 
was the fact that flute marks were invariably left on the 
finished surface whenever a reamer was stopped in a 
hole. 

Both of the above difficulties have been eliminated by 
the use of spiral-fluted reamers. With the reamer ro- 
tating opposite to the direction of the flute spiral, there 
is no tendency for the reamer to draw itself into the 
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hole. The operator can control the feed easily and 
within close limits by varying the pressure applied to 
the motor grips. 

There is no record of chipping or breakage on any 
spiral-fluted reamer used at these shops, a natural re- 
sult of the fact that the spiral design eliminates jam- 
ming and makes possible wider and stronger lands. 

The toolroom foreman summarizes the advantages of 
the spiral-fluted reamers over the straight-fluted ream- 
ers as follows: 

ape spiral lands are wider and make a generally stronger 

tool. 

2—The flutes are deeper, thereby permitting more grinds per 

reamer. 

3—Increased land strength and easy control of feed elimi- 

nates chipping and breakage. 

4—The mechanic’s work on reaming jobs is much easier. 

5—Less time is lost in freeing jammed reamers and in 

going back to the crib for new tools. 

6—Cutting speeds are faster. - 

7—Finished holes are smoother. 

8—The number of holes per grind is increased. 

The advantages of the spiral-fluted reamers are con- 
cretely illustrated on a typical job in which a 1-1/16-in. 
by 12-in. drilled hole is reamed to a taper of 1/16 in. 
per foot (on the diameter) in Hylastic steel. This 
work is done with a spiral reamer of 16-in. flute length. 
The speed is 247 r.p.m. and the actual reaming time is 
2.4 min. at a feed of about 5 in. per min. 

The straight-flute reamers formerly used for such 
jobs could not safely be run at more than 125 r.p.m. 
The maximum feed was one inch per minute and the 
actual reaming time was five times the present figure 
owing to the care with which the work had to be done. 


Reduction of Reamer Cost 


The 1-1/16-in. spiral-fluted reamers cost $9.36 net at 
these shops and the grinding cost during the life of 
each tool is about $4.50. The total direct cost is thus 
$13.86 per reamer. 

Straight-fluted reamers of the same size cost $11.70 
each. Grinding cost averages $2.25 during the life of 
tool and the total cost is thus $13.95. On the basis of 
the number of holes reamed, one of the spiral-fluted 
reamers is equal to between three and four straight- 
fluted type. 

Taking 3-14:1 as a fair average ratio, the reamer 
costs are: 


Straight-flute—3.5 times $13.95 equals.............eeee $48.82 
Spiral flute—1 times $13.86 equals................-200e 13.86 
Net saving (72 per cent)........ eee eee eee e eee $34.96 


The net saving noted above is 2.5 times the entire 
cost of the 1-1/16-in. spiral-fluted reamer and the user 
is confident that corresponding gains are being made 
on all other sizes. It is not possible to calculate the 
saving of labor due to the use of the spiral-fluted ream- 
ers although it is clear, from the difference of feeds 
and speeds used, that a substantial gain is being made. 

The list of advantages actually observed in the oper- 
ation of spiral-fluted reamers is good evidence of the 
Satisfaction they are giving. The toolroom foreman 
Says that the spiral reamers give a “gun-barrel” finish. 


Mitiinc Cutrers.—The 40-page catalogue, Bulletin 49, of the 
Ingersoll Milling Machine Company, Rockford, Ill., illustrates 
all of the standard, and many of the special types of Ingersoll 
milling cutters which represent a wide range of adaptability, 
including face milling cutters for milling cast iron, steel, and 
aluminum; heavy helical cutters for slabbing alloy steel; solid 
shank cutters for contour milling, and a number of types 
designed for specific operations. 
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Coupling Pin for 
Stoker Conveyors 


N the later types of Duplex stokers, the conveyor 
ball joint clamps have been replaced by a conveyor 
coupling pin. When coupling the stoker, after the ten- 
der has been separated from the engine for any reason, 
difficulty is sometimes encountered in working the coup- 
ling pin into position so that the cross, or handling pin 
may be put in place. 
At some enginehouses it has been customary to loosen 
the coupling pin in the hole by cleaning out the dirt, and 
to block up the coupling pin a short distance with a 


Sketch showing the additional hole “B” drilled in Type D-2 
and D-3 Duplex stoker conveyor coupling pins to 
facilitate placing in correct position for coupling 


stick while the tender is uncoupled and backed away 
from the engine. Then when the coupling is made and 
the conveyor ball joint is again in position, the coupling 
pin is forced up into position with a short 7/8-in. 
round bar, with one end bent at right angles 11% in 
from the end. There is some chance that, while this 
work is being done, the hole through the coupling pin 
will be twisted out of line with the holes in the trans- 
fer hopper. Sometimes the stick holding the pin is 
knocked out or jarred loose, causing trouble. 

If this stoker pin has an extra hole drilled part way 
through, as shown at B in the sketch, the coupling of 
the conveyor of the transfer hopper can be performed 
much more easily. After the pin has been loosened, it 
should be set in such a position that the cross pin will 
enter the hole B and keep the coupling pin in proper 
alinement and at the correct height to make the stoker 
coupling easy. This will keep both the coupling and 
keeper pins where they belong. 


Keeping Correct 
Master Rod Lengths 


pea a every railroad shop has a problem 
in keeping correct master rod lengths for setting 
trams to check the length of side rods and to check the 
distances between wheel centers. These lengths are 
different for different classes of engines and, in some 
cases, different lengths are used for tramming different 
wheels on the same engine. It is neither convenient 
nor accurate to set off a rod tram with a steel tape every 
time a certain length is required. In the smaller shops, 
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the rod lengths most frequently used are often laid out 
and prick punched on the side of the planer table, and 
the class of engine for each respective length is 
stenciled near the punch marks. Back shops use square 
or round rods with a smooth finish, with several of 
the rod lengths laid out and lightly punched thereon. 
These measuring bars are kept in a rack near the rod 
bench and are constantly referred to in setting trams. 

After some study, one large shop in the west adopt- 
ed the following plan to obtain a permanent and con- 
venient record of the correct rod lengths on all classes 


Class of Engine Stenciled Here 
ae 


Sketch showing the method of laying out the rod lengths 
and the construction of the horses and trunions 


of engines used on that road. A piece of 12-in. well 
casing was obtained, somewhat longer than the longest 
rod length to be used. A pipe cap was screwed on each 
end of the casing. A piece of a 2%4-in. round iron, 
about 6 in. long, was welded at the center of each pipe 
cap to provide trunnions or supports, so that the casing 
could be conveniently supported and easily turned. This 
assembly was then placed in a lathe and the casing 
turned and smoothly polished. 

Parallel lines were scribed the length of the casing, 
about an inch apart, using the point of the lathe tool 
to aid in lining up the marks. A heavy line was then 
scribed all around the casing near one end to serve as 
a base line in locating one end of each rod length. This 
assembly was mounted on small horses, as shown in the 
sketch, near the rod bench. Two old reverse shaft 
bearings were used to support the trunnions. This de- 
vice has been in use for four or five years. 


Booster Clutch 
Piston Puller 


ANY of the mechanics in enginehouses and erect- 

ing shops who work on boosters have found that 
frequently the booster clutch-cylinder piston is hard to 
pull. This job is a disagreeable one, especially when 
the work has to be done under a locomotive in order 
to renew the clutch-cylinder gasket. At one engine- 
house where considerable booster work is performed, 
different. styles of piston pullers have been tried, but 
the one described in the following paragraphs has proved 
to be the most satisfactory. 

A little preliminary work is required on each clutch 
cylinder, but when this has been done once, the subse- 
quent savings more than pay for the first expense. 
The preliminary work required is to cut 12 threads to 
the inch (U. S. standard) in the counterbore at the top 
of the clutch cylinder piston. This can be done when 
the clutch cylinder is taken apart in the enginehouse or 
during repairs in the erecting shop. A short steel 
puller, 2 in. long, can then be made with an outside 
thread cut on one end to fit the thread in the piston 
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counterbore, and the opposite end can be turned down 
to a diameter of 114 in. Next, drill a hole through 
the center of the puller and tap it out with a 334-in. U. 
S. standard tap, but before tapping, counterbore the 
drilled hole from the large end of the puller to a diam- 
eter of % in. and 1 in. deep. After this, maxe a steel 
set screw, 214 in. long, having a 34 in. U. S. standard 
threads and a rounded end—this to be casehardened. 
In the operation of pulling a piston, the puller is 
screwed into the top of the piston after the nut has been 
removed, and the set screw is screwed through the 
puller against the top of the clutch-cylinder stud. 


Steel Frame Wagon 
for Locomotive Tires 


STEEL frame on wheels has been made for car- 
rying locomotive tires and other heavy parts 
about the Denver shops of the Colorado & Southern. 
The upright section is made of 1-in. by 4-in. steel, bent 
in an elongated U-shape, and mounted on two welded 
wheels. The frame is 7 ft. high and has an eyebolt 
through the top of the U for a chain. An 8-ft. section 


A well-balanced wagon for handling locomotive tires 


of heavy material with a hook at the front end passes 
over the top of this frame. The rear end of this sec- 
tion is forged round and is supported by a third wheel 
which is pivoted on the end of a 1-in. rod which, with 
a light strap, holds the long handle about waist high. 

The entire frame is securely braced by three pairs 
of %-in. by 2-in. straps bolted or welded to the frame. 
When in motion the front pair of straps is swung for- 
ward and across the notched ends of it and fit over a 
short bolt located just back of the hook. This arrange- 
ment helps to prevent lateral motion of the frame. 

To load a tire, it is straddled with the wagon and the 
handle is raised until the chain can be looped around 
the tire. When the third wheel is borne down to the 
ground, the load is balanced and ready to be moved. 
A chain is used around the end hook to help steady the 
tire or for handling other material. 
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Ihe Readers Page 


A Foreman Should Attend 
to His Own Knitting 


PittspurcH. Pa. 
To THE EDITOR: 


The letter to the editor, which appeared on the Read- 
ers’ Page of the September issue of the Railway Me- 
chanical Enginecr, under the heading of “Who can set- 
tle this argument?” is interesting only in that it shows 
up a lack of training of railroad supervisory foremen. 

As this is an age of specialization, the most valuable 
man to his employer is the one who confines his 
thoughts and energies to his own specific job. Even 
Jack Rennie, who is of this type of foreman, will find 
that his department will never be 100 per cent. He 
will be a superman if he can keep ahead, or even in line 
with, all the rapid improvements and developments of 
this age. On his ability to handle his own department 
successfully, the whole shop organization depends. 

The shop superintendent could hardly expect to get 
maximum output if all his foremen were of Bill Kempt’s 
type, who is sacrificing his own department to derive a 
personal gain by acquiring a knowledge of the shop 
methods in general. 

Railroads, along with other industries, in the past 
few years by the use of specialized machinery, have 
revolutionized the repairing of locomotives and cars. 
The old universal machine is on the scrap heap. Side 
and main rods are no longer bored on a drill press. 

If we are agreed that specialized machinery pays, is 
it not feasible to apply the same methods to shop de- 

rtments? Bill Kempt’s title is air brake foreman. 

e is a specialist on air brakes and, unlike the machine, 
he should become more efficient in his line each suc- 
ceeding day. 

The efficiency of a wheel lathe would be jeopardized 
by speeding up to turn a piston rod, so why is Bill 
Kempt not jeopardizing his position as a specialized 
foreman by going into other fields? If a general foreman 
is wanted, would it not be more economical to train 
one or two men for this position instead of allowing all 
the departmental foremen to fit themselves for posi- 
tions of which there are not enough to go around? 

I fail to see that Bill’s knowledge of other depart- 
ments makes him more valuable to his company. Al- 
though he might be able to supervise the blacksmith 
shop, this overlapping does not put any dividends in the 
pockets of the shareholders when another specialist is 
being paid for that job. 

When the opportunity for advancement arrives Jack 
Rennie who, by confining his energies to his own de- 
partment, has made it beyond criticism, will not be 
overlooked even if Bill Kempt has a fairly compre- 
hensive knowledge of other departments. As to the 
possibility of college trained men being brought in to 
fill these positions, Bill Kempt’s type will bring them. 
No one ever heard of a college man, trained as a me- 
chanical engineer, taking the place of a district attorney 
and if these men are trained for specific jobs in rail- 
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road shops and by this training are able to increase the 
output or decrease the costs, there is a place for them 
in the shop. P.I. H 


No Friend of the Slotter 


Detroit, Micn. 
To THE EDITOR: 

On page 655 of the November, 1928, issue, F. Rattek 
writes “In Defense of the Slotter.” 

Ever since the writer became a cub machinist he has 
thought the slotter about the most inefficient and un- 
satisfactory of all the metal-cutting tools he was ever 
called upon to operate and, if ever it was at all possible 
to do the job on any other machine, he has always 
endeavored to do so. 

This was before milling machines, both vertical and 
horizontal, were developed to their present state, and 
also before shapers, both ordinary and draw cut, had 
been brought to their present highly-efficient state. 

While he does not expect everyone to agree with him 
in this, he thinks that about the only job for which a 
slotter now has any use in a modern railway shop is in 
cutting keyways in driving wheels and similar work. 

He can well recall seeing fork ends of side rods 
slotted out taking four to six hours, and a 2-in. hole, 
necessarily drilled first, adding another half hour, that are 
now being machined on a milling machine in less than one 
hour, with no previous drilling necessary. Slotting 
around the ends of a pair of side rods, taking a whole 
day, can be done in a vertical milling machine in less 
than one third the time. Frame binders, when slotted, 
require cuts to relieve the spring of the tool. They can 
be done on a good shaper in half the time. Main rod 
brasses, when slotted on all four sides to fit the straps, 
take one and one half hours per pair. When machined 
on a planer, set up in a row, they require less than one 
hour per pair. 

Locomotive main frames slotted for shoe and wedge 
fits, require extra cuts on account of the spring of the 
tool. They can be machined on a draw cut planer in at 
least 30 per cent less time than required for slotting. 
Driving boxes and crown brasses take almost twice as 
long to machine on a slotter, even with a competent 
operator. The same man can cut the time on either 
job, if performed on a special shaper, at least 40 per 
cent. Large and small crosshead keyways, slotted to 
size, after first having a series of holes drilled, take four 
times as long to slot alone, without taking into account 
the drilling time, as is required to mill them complete 
after first drilling for the milling cutter to pass through. 
The same thing may be said of the piston-rod cross- 
head key fit and so on all through the list of what some 
consider regular slotter work. 

This subject is worthy of discussion and I should like 
to have the writer of the article mentioned give a list of 
just what work he considers can be more economically 
performed on a slotter than on either the miller or the 
shaper. “PROGRESS” 
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Induced Draft System for Enginehouses 


NE of the features included in the Norfolk & 

Western enginehouse at Williamson, W. Va., is an 
induced-draft smoke-exhaust system designed by the 
Bayley Blower Company, 750 Greenbush street, Mil- 
waukee, Wis. In this system, each stall is fitted with a 
long, two-section, overhead exhaust duct, about 2 ft. in 
diameter, which extends in a horizontal plane directly 
over the pit track from a collecting duct around the 
rear of the house. The forward section of this exhaust 
duct is supported over the track by a horizontal beam 
and telescopes within the rear section for a distance of 
15 ft. 

As arranged throughout the house, the exhaust ducts 
of four adjacent stalls are operated as a unit and each 
unit is equipped with an exhaust fan, an arrangement 
which makes it necessary to operate the exhaust system 
only on those tracks which are occupied. 


The system eliminates steam blowers. Its principal 


A locomotive in place with the slip-joint connection to the 
jack to allow for engine movement 


parts are the Bayley special exhaust fan, a corrosion- 
resisting duct system and smoke jacks or branch smoke 
connections to collect the smoke from the locomotive 
stacks. Jacks are provided with swivel and telescopic 
joints, so that the locomotive can go forward one com- 
plete revolution of the drivers, without breaking the 
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engagement. The housing of the fan, suitable for 
mounting in the roof trusses, is made of cast iron and 
fitted with an air-tight inspection door. The fans used 
to connect to the underground duct systems have cast 
iron scrolls and brick sides. 

The journal boxes are water-cooled and of the ring- 
oiling type, self-alining and lined with babbitt metal. 
All parts are firmly held in position by bolts. The 
lower half of the box is in one piece, which forms an 
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Wheel, bearing and sub-base assembly for use with under- 
ground smoke ducts 


oil reservoir from which the oil is continuously fed to 
the journal bv the oil ring. 

The blast wheels are of tne built-up type. The cen- 
ter disc is of cast steel and the floats of cast bronze 
riveted to cast steel arms with bronze rivets. This con- 
struction gives the wheel great strength, adds materially 
to the life of the fan, and makes a wheel easy to repair. 

The shafts are of hammered steel, accurately turned 
to size, and of large diameter to withstand the heavy 
stress causeu by the weight of the turning wheel. The 
motors for driving the fans are ot a two-speed design to 
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allow of variation in the quantity of gases discharged by 
the fan, according to the varying conditions. under 
which the fan must work in service. 

Where overhead ducts are used they are made of 
heavy cast iron. Where underground ducts are used 
they are made of concrete and tile—the penstocks con- 
necting to the ducts are of heavy iron and arranged for 
easy adjustment to the locomotive stacks. 


With. the Bayley system, it is claimed that engine 
gases are practically excluded from the house, firing-up 
operations are greatly expedited, and in addition, a 
means is provided for creating an induced draft in the 
fireboxes of hot engines, thereby making it possible for 
firebox inspection to take place in a short time after the 
fire has been drawn. All of these features expedite 
the movements through the enginehouse. 


Morton Piston-valve Boring Machine 


. HE Morton Manufacturing Company, Muskegon 
Heights, Mich., has placed on the market a hori- 
zontal piston-valve boring machine which has an arbor 
5 in. in diameter. Vertical and horizontal adjustments 
are made by hand. The arbor is bored for a No. 7 
Morse taper. The machine has an automatic feed of 
14 in. horizontally and six feed changes. Scales are 
provided for setting on the columns and bed for hori- 
zontal and vertical movements. 

A special outer bearing is provided for the 5-in. bor- 
‘ing bar. It has 44 in. of vertical adjustment and 24 in. 
of horizontal adjustment. Two special parallels are 
provided for setting and leveling the cylinder for bor- 
ing operations. Set screws for raising and lowering, 
and moving laterally are provided and ample provisions 
are made for binding down the cylinder. 

The machine is driven by a 7%4-hp. direct-connected 
motor. The power is transmitted through a silent 
chain, running in oil, to the gear box and friction clutch. 
Control levers are conveniently located for the operator 
and the unit can be started and stopped independently 
of the motor. 


Oxweld Helmet 


PEE RONE for welding and cutting recently 
added to the line of the Oxweld Acetylene Com- 
pany, 30 East Farty-second Street, New York, are the 
The 


Oxweld cap and skeleton type helmet goggles. 


The Morton locomotive horizontal piston-valve 
boring machine 


Type of Goggles 


No. 9 cap type goggles consist essentially of a strong 
fibre cap to which a pair of goggles is attached by fibre 
links. The goggles can be readily raised over the fore- 
head or lowered over the eyes with one hand. The 


The Oxweld cap and skeleton types of helmet goggles 
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bridge is adjustable and is covered with rubber insula- 
tion. Replaceable lenses, in the same size and colors as 
are supplied in Oxweld No. 6 goggles, are used, the 
colored lenses being protected by cover lenses of clear 
glass. The No. 10 skeleton type goggles are the same, 


except that the goggles are attached to a lattice skeletan 
cap. Both styles are provided with leather strapsiát 
the rear for head-size adjustment. PE E 
The cap and skeleton type goggles farah adequate 
protection and greater convenience for the welder. 


A Hydraulic-Feed Surface Grinder 


NO. 5 surface grinder, equipped with an oil- 
gear hydraulic feed, has recently been added to 
the line of grinding machines built by the Gall- 
meyer & Livingston Company, 344 Straight avenue, 
S.W., Grand Rapids, Mich. Except: for its larger size, 


Grand Rapids surface grinder provided with an oilgear feed 


this machine is similar to the No. 4 hydraulic surface 
grinder built by the same company. With the oilgear 
mechanism, an infinite number of feeds, ranging 
from almost nothing to 55 ft. per min., are obtained by 
merely turning a handle on the front of the base. 
The oilgear mechanism is connected to a crossfeed 


mechanism under the saddle, the arrangement being 
such that with each reversal of the reciprocating table, 
the cross-fced mechanism is actuated. The cross*feed 
mechanism may be set to operate at each end of the 
reciprocating table stroke or at one end only, and to 
feed either in or out. The amount of cross feed for 
each reciprocation of the table is also adjustable. 

Another important feature of the machine is the 
method of raising and lowering the wheel-head. By 
turning a large handwheel, the head can be rapidly 
raised or lowered a considerable distance. This gives 
a direct action through worm-gearing to the elevating 
screw. The handwheel is graduated to .00025 in., and 
has a removable pointer which can be set to enable read- 
ings to be conveniently made. 

However, when it is desired to obtain very accurate 
readings for grinding to close limits, the smaller hand- 
wheel or knurled hand-knob in the center of the large 
hand-wheel is turned. This gives a back-gear action to 
the elevating mechanism. The disk in the center of the 
handwieel has a graduated dial-ring which can be 
easily set to zero in relation to the pointer mounted on 
the spoke of the;large handwheel. Both the inner and 
outer wheels turn, but the graduations on. the inner 
wheel are arranged to give a vernier effect, in, combi-; 
nation with the moving pointer. By this means, it is 
easy to obtain adjustment readings to .0001 in. from 
graduations over % in. apart. One-thousandth of an 
inch is represented by spaces on the graduated dial 
almost 1% in long. 

Some of the important specifications of this machine 
are as follows: Longitudinal and transverse automatic 
table travel, 38 and 12 in., respectively; working sur- 
face of the table, 10 in. by 36 in.; vertical movement 
of the wheel-head, 1334 in.; maximum distance from 
the wheel to the table under 10-in. and 7-in. wheels, 
12% in. and 1334 in., respectively. The weight of a 
motor-driven dry-grinding machine, without accessories, 


is 4,250 Ib. 


Morton Cylinder Planing and Boring Machine 


HE 72-in. stroke traveling-head cylinder planing 

and boring machine, shown in the illustration, has 
been designed by the Morton Manufacturing Company, 
Muskegon Heights, Mich., to machine locomotive cyl- 
‘nders. The cylinder is first placed in the floor chucks 
for boring operations. The piston-valve chamber is 
bored and faced by the piston-valve boring unit; the 
main barrel is bored and faced at the same time by. the 
traveling-head unit. When ‘the boring operations are 
completed, the cylinder is placed in the special chucks 
for the planing and milling operations. The traveling- 
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head unit moves over to the work and finishes all plan- 
ing and milling operations. In the meantime, a new 
cylinder is placed in the floor chucks and made ready 
for the boring operations. The traveling-head unit is 
then moved back to the boring position and in a few 
minutes is at work boring the main barrel. 

In general construction, this machine is similar. -to 
other: Morton traveling head planers... When operating 
as a planer, it feeds either horizontally on the bed- or 
vertically on the column. It is provided with automatic 
ram feeds for boring and milling. The feed-gear box 
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has eight changes in each direction, giving a range suit- 
able for both boring and milling. All boring and mill- 
ing feeds are started and stopped by one lever. Rapid 
power traverses are provided for all of the motions. 
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A front left view of the Morton 72-in, stroke traveling-head 
cylinder planing and boring machine 


The floor plate is made in two sections and measures 
approximately 15 ft. by 20 ft. The cylinder chucks are 


of the three-jaw universal type, the jaws expanding 
into the counterbore of the cylinders. The main barrel 
boring outfit consists of a boring bar, cutter heads and 
an outer support. The boring bar is 5 in. in diameter 
The port-milling attachment may be quickly attached 
to the square section of the ram without removing the 
standard planer head. A 10-in. face mill is part of the 
regular equipment for milling operations. 

A one-piece work table is usually included as part of 
the equipment. It is 30 in. high, 36 in. wide and 8 ft. 
long. This is especially useful for holding frames and 
other large work for the various machining operations 
which can be performed on this machine. The push- 
and-pull cutter head is threaded to fit either the planer 
head or grip ring. The special extension head is es- 
pecially designed for planing the upper frame fit of 
piston-valve cylinders. 

A 10-hp. reversing-type motor is used to operate the 
machine. The power is transmitted through mitre 
gearing and a vertical shaft to the operating mechanism 
contained in the vertically-moving apron. The recipro- 
cating motion of the ram is controlled entirely by the 
reversing motor drive. 

The machine has a stroke of 72-in., a vertical feed 
of 96 in. and a horizontal feed of 18 ft. A longer bed 
or column can be furnished when desired, giving ad- 
ditional horizontal or vertical feed. Two traveling- 
head units can also be placed on one bed. 


Gas-Engine-Driven Arc Welding Set 


SELF-contained, gas-engine-driven arc-welding 
set has been recently developed by the Westing- 
house Electric & Manufacturing Company, East Pitts- 
burgh, Pa. It has been designed particularly for pipe- 


The Westinghouse gas-engine-driven arc-welding set 


line construction, structural steel work, railroad. con- 
struction and general welding service in isolated places 
not having electric power available. 

The machine is compact and rugged in design, requir- 
ing a minimum amount of floor space and capable of 
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withstanding strenuous use. Its overall dimensions 
are: Length, 73 in., width, 25 in., and height, 46% in. 
The approximate net weight ready for operation is 
1,700 Ib. 

The complete set consists of a model P-20 Conti- 
nental gas engine directly connected to a new type 
Westinghouse 200-amp. arc-welding generator, with a 
direct-connected exciter overhung from the generator 
bracket. To provide greater compactness, the gener- 
ator has a special bracket which fits into the engine hous- 
ing. Protective covers over the generator, commutator 
and engine head make the complete equipment weather 
proof without the use of a canopy. The engine and 
generator, complete with all controls, are mounted on 
an all-welded channel base. The equipment may be 
made suitable for either stationary or portable use in 
the repair shop. 

The model P-20 is a four-cylinder Continental en- 
gine, rated at 24 b.hp. at 1,450 r.p.m., the generator 
speed. It will operate under a normal load for eight 
hours on 10 gallons of gasoline. A Zenith carburetor 
with a friction-type choke is operated by a positive 
centrifugal-type governor. The lubricating system is 
pressure-fed by a gear-driven pump. A centrifugal 
water pump and liberal radiator capacity provides an 
efficient cooling system which is necessary for severe 
usage in repair work. 

The generator is a special type S.K., constant current, 
differentially compound-wound machine. It is rated 
for 200 amp. one hour, 50 deg. C. rise, on a resistance 
load at 25 volts, in accordance with N.E.M.A. standard 
practice. The field rheostat, ammeter and voltmeter 
are all mounted in a control cabinet located on top of 
the generator frame. The welding range is from 60 
to 300 amp. a 
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Figured Graduations 
Placed on Steel Rules 


IGURED graduations are now placed on both 
corners of one side of the 6-in. flexible steel rule, 

No. 306, manufactured by the Brown & Sharpe Manu- 
facturing Company, Providence, R. I. This feature en- 
ables readings to be made quickly and accurately. 
Thirty-seconds of an inch are numbered every fourth 
graduation and the sixty-fourths every eighth graduation. 


Buffalo Vertical-Type 
Bending Rolls 


A NO. 0 bending roll has recently been added to the 
line of bending machines built by the Buffalo 
Forge Company, 144 Mortimer street, Buffalo, N. Y. 
Although the smallest of the line, this bending roll has 
the same operating characteristics as the larger ma- 


Buffalo motor-driven bending rolls 


chines. There is an all-steel one-piece frame, sup- 
ported by legs, and a table of welded steel. A triple set 
of hand-operated cranks facilitates changing the rolls. 
The working parts are lubricated by the Zerk system. 
On the motor-driven machine, the 2-hp. motor is 
equipped with a switch box and push-button control. 
The machine can also be arranged for belt drive. 

The machine has a capacity for bending, with the 
leg outward, angle-irons as large as 1% in. by 3/16 in. 
to a minimum diameter of 7 in., and as small as ™ in. 
by % in. to a minimum diameter of 6 in. Flat bars up 
to 1% in. by % in. can be bent on edge to a minimum 
diameter of 7 in., while flat bars from 2 in. by 3% in. to 
21⁄4 in. by % in., can be bent on the flat to a minimum 
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diameter of 6 in. Round bars % in. in diameter and 

11/16-in. square bars can be bent to a minimum di- 

rio es of 6 in. This equipment weighs approximately 
lb. 


Snap-Gage Principle 
Applied to Thread Gag 


N entirely different tool for external thread gag- 

ing, which uses the snap-gage principle, has been 
placed on the market by the Taft-Peirce Manufacturing 
Company, Woonsocket, R. I. The gage has much the 


The Taft-Peirce thread gage which gages a thread with 
a thread 


appearance of the snap gage, but is provided with four 
hardened tool-steel anvils, paired for “go” and “not go” 
gaging, and accurately and easily adjustable. ' 

The gaging members are true thread forms ground 
in the faces of the anvils and correct as to all thread 
elements. No annular rolls or straight grooves are 
employed. The adjustment is simple and the anvils 
may be set to any pitch diameter within their range by 
the use of a reference thread plug gage or by the use of 
wires and measuring blocks. 

At present the gage is made in eight sizes from % in. 
to 4 in., and threaded anvils can be furnished for any 
pitch and percentage of thread engagement desired. 


THE AIR MAIL is a fast method of transmitting papers which 
cannot be entrusted to the telegraph, but not always quite fast 
enough, and a saving of six hours in workshop time and 24 
hours or more in delivery time was reported recently by Joseph 
T. Ryerson & Son, by using the telegraph for sending an order, 
including a blue brint from St. Louis to Chicago. This made 
a material saving of time in the delivery of ten tons of steel. 

An order from Tulsa, Okla., for steel bars, ties and wire to 
be delivered in La Rose, Ill., was sent from Tulsa to St. Louis 
by fast mail; was found at St. Louis to be of a character 
necessary to repeat to Chicago, and was then telephotographed, 
with the drawing, to the latter city. 

Copies were sent to the shop with orders to pay bonuses for 
both shearing and banding, and by doubling the crews of work- 
men, the job was finished in one hour and twenty-five minutes. 
The traffic department put in a special order for a car, and 
by the cooperation of the Pennsylvania and the Santa Fe, had 
the shipment started from Chicago that night, and it was 
delivered in La Rose, 116 miles from Chicago, at 4:20 the 
next morning. 
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News of the Month 


` 


Burlington Shop Schools 


The Chicago, Burlington & Quincy, following the success 
of its schools for shop apprentices at West Burlington, Iowa, 
and Havelock, Neb., has established a third school at its Au- 
rora (Ill.) shops. The new school is divided into three classes, 
to which pupils have been assigned, as nearly as practicable, 
according to their previous education. Each class has two ses- 
sions a week, from 7 a.m. to 9 a.m. After the first six months, 
which is to be devoted to foundation work in groups, the ap- 
prentices will receive individual instruction. The weekly 
period is now divided as follows: One hour for training in 
blueprint reading; one hour for the sketching of miscellaneous 
objects such as castings, forgings, etc., classed with reference 
to complexity; one hour of industrial mathematics, and its ap- 
plication to shop work; and one hour of practical shop sketch- 
ing. Classroom work is graded and monthly reports are made 
to the superintendent of shops, the superintendent of the 
Aurora public schools, the supervisor of the Burlington trade 
schools, and the state supervisor of industrial education. The 
school is attended by 31 apprentices who receive free instruc- 
tion and are paid regular wages while attending classes. 


Mechanically-Operated 
Firedoors Recommended 


The Interstate Commerce Commission on December 6 made 
public a proposed report by Special Examiner John L. Rogers 
on the complaints filed by the Brotherhood of Locomotive 
Engineers, the Brotherhood of Locomotive Firemen and En- 

. gineman and the Public Utilities Commission of Ohio, recom- 
mending that the commission find that “the safety of employees 
and travelers upon railroads requires that steam locomotives, 
except locomotives using oil fuel, have a mechanically-operated 
firedoor, so constructed and maintained that it may be operated 
by pressure of the foot on a pedal, or other suitable appliance, 
located on the floor or deck of cab or tender and a suitable 
distance from the firedoor, so that it may be conveniently op- 
erated by the person firing the locomotive.” Appropriate ad- 
ditions to the rules for the inspection and testing of locomo- 
tives and tenders are recommended, to be made effective im- 
mediately on new locomotives and as to locomotives in service 
when they receive Class 4 or heavier repairs, with a provision 
that all locomotives shall be equipped as required by not later 
than January 1, 1931. 

The legislatures of a number of states had passed laws re- 
quiring mechanically-operated firedoors but the Supreme Court 
held that state legislation on the subject had been precluded 
because the federal boiler inspection act was intended to 
occupy the field; and therefore the complaints were filed with 
the commission. The railroads did not question the power of 
the commission to require the device but those who opposed 
the issuance of an order urged that the facts are not sufficient 
to justify the exercise of the power; that the hand-operated 
and the mechanically operated firedoors are about equally safe 
and that there are certain substantial objections to the me- 
chanically-operated door from the standpoint of operation 
which render this type of door undesirable. The cost of ap- 
plying the mechanically operated door was stated as approxi- 
mately $125 per locomotive as against about $15 for the hand- 
operated door; and the American Railway Association, in its 
answer on behalf of the major railroads, took the position that 
expenditures for mechanically-operated doors are less urgent 
than the needs for other safety measures. 

As to this the examiner’s report says that the five major 
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carriers who have done less in applying mechanically-operated 
doors than others and on which most of the locomotives still 
have hand-operated doors, are among the most prosperous 
roads in the United States; also that the saving in fuel-to be 
expected from the use. of the mechanical doors should return 
the cost in less than a year. 

The chief inspector of locomotives of the commission has 
frequently recommended such a requirement and the report 
states’ that such doors have been applied voluntarily by a major- 
ity of the carriers. A questionnaire sent to all Class I roads 
showed that of 59,894 locomotives, 7,198 stoker-fired locomo- 
tives and 25,468 hand-fired locomotives are equipped with me- 
chanically-operated firedoors, while 6,998 burn oil as fuel. In 
commenting on the summary of the replies the report says that 
61 per cent of all hand-fired locomotives and 70 per cent of the 
stoker-fired locomotives in service are equipped with mechani- 
cally-operated firedoors, and that the principal defense in the 
proceedings was made by the Chicago, Burlington & Quincy, 
the Reading, the Pennsylvania, the Central of New Jersey and 
the Union Pacific, which had 11,200 locomotives in service 
and only 13 per cent equipped with mechanically-operated fire- 
doors. 


Clubs and Associations 


Purchases & Stores and 
Mechanical Division Meetings 


The annual meetings of the Purchases and Stores Division 
and of the Mechanical Division of the American Railway As- 
sociation for 1929 will both be held on the west coast. The 
Purchases and Stores Division will meet at San Francisco, 
Cal., while the meeting of the Mechanical Division 
will be held in Los Angeles, Cal., June 25-28. The Railway 
Supply Manufacturers’ Association will not exhibit in 
connection with these meetings, but it is understood that the 
executive committee of that organization will hold a meeting 
at either San Francisco or Los Angeles at about the time of 
the railroad conventions, and that the representatives of the 
railway supply manufacturers will be extended a cordial in- 
vitation to attend the meetings of railway associations. 


Mechanical Engineers Annual Meeting 


The annual meeting of the American Society of Mechanical 
Engineers, which was held in the Engineering Societies build- -> 
ing, 29 West Thirty-ninth Street, New York, December 3 to 
7, 1928, inclusive, drew the largest attendance for this event 
in the history of the society. The total registration for the 
week was 2,525, which exceeds the registration figure of 2,335 
for 1927 by 190. The attendance of mechanical engineers em- 
ployed in the railroad and railway supply industries also broke 
all previous records. Both the morning and afternoon sessions 
of the Railroad Division were well attended, nearly 100 regis- 
tering at the morning session, Wednesday, December 5, and 
considerably over that number at the afternoon session. 

The Seventh National Exposition of Power and Mechanical 
Engineering was also held during the same week at the Grand 
Central Palace, New York. The exposition this year had a 
total of 644 exhibits, of which 300 were exhibits of machinery 
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or cyuipment for the generation, distribution, or utilization of 
power; 183 related to heating, ventilation or refrigeration; 28 
showed instruments for the indication or control of steam pres- 
sure, temperature, time or speed; 17 showed safety appliances, 
and 112 exhibited machine tools or shop equipment. 

This year for the first time the Executive Committee of the 
Railroad Division made a careful study of the entire program 
of the annual meeting and developed a program of technical 
papers that it considered to be of interest to railroad men. 
The consolidated railroad program consisted of 33 papers, only 
four of which were presented by the Railroad Division itself, 
the others being presented by other professional divisions of 
the society, such as the Machine Shop Practice, the Materials 
Handling, Management, Oil and Gas Power, etc. 

A short business session of the Railroad Division was held 
at the close of the technical sessions on Wednesday afternoon, 
December 5. It was decided to appoint a general committee 
of 15 members, in adaition to the Executive Committee of five 
members, which would elect each year the new member of the 
Executive Committee, subject to the approval of the president 
of the society. The General Committee will assist in the super- 
vision of the activities of the division. It was also decided to 
increase the Survey Committee of the division to 10 members, 
whose function would be to report on the various research 
and standardization projects of the society and to represent 
the division in the conduct of any of this work, where con- 
sidered necessary. 

The following were appointed by the president of the society 
to serve on the Executive Committee, Railroad Division, for 
1929: R. S. McConnell, chief consulting engineer, Baldwin 
Locomotive Works, Philadelphia, Pa. (chairman); A. F. Stue- 
bing, chief engineer, Bradford Corporation, New York; Eliot 
Sumner, assistant to general superintendent of motive power, 
Pennsylvania, Philadelphia, Pa.; A. G. Trumbull, chief mechan- 
ical engineer, Erie, New York; Joseph B. Ennis, vice-president 
in charge of engineering, American Locomotive Company, New 
york, and Marion B. Richardson, associate editor, Railway 
Mechanical Engineer, New York (secretary). 


The following list gives names of secretaries, dates of next or regular 
mectings ond places of mecting of mechanical associations and railroad 
Ciubs. 

Air-Braxe Association.—T. L. Burton, 165 Broadway, New York. Next 
meeting, April 30-May 3, 1929, at Stevens Hotel, Chicago. 
V—Mecuanicat.—V._ R. 


American Rattway Association Diviston V- : 
Chicago. Annual meeting 


Hawthorne, 431 South Dearborn St., 
June, 1929, at Los Angeles, Cal. 
Division V—Eguipment Parntinc Section.—V. R. Hawthorne 
Chicago. Next meeting, September, 1929. 
Division VI—Purcuases anp Stores.—W. J. Farrell, 30 Vesey 
St., New York. g 
Americax RaiLway Toot Foremen’s Assocration.—G. G. Macina, 11402 
Calumet avenue, Chicago. Next meeting, September 11-14, 1929, 
Hotel Sherman, Chicago. Le , . 
Ameaican Society oF MECHANICAL EnGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
Ncw ork. 
AMERICAN Society For SterL Treatinc.—W. H. Eiseman, 7016 Euclid 
ve., Cleveland, Ohio. : 
AMERICAN SoctETY FOR TESTING Matestats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. , , 
American Werning Socisty.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. . 
Association oF RarLway Exectarica, Encineers.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. 
CaxapiaNn RarLway CLuB.—C. R. Crook, 129 Charon St., Montreal, qeg 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting 
14, 8:15 p.m. Paper on The Relationship of the Steamshi 
rtation will be read by A. A. Gardiner, genera 
anadian National, Montreal. . 
K. Oliver, Chicago & Alton, 


Janua: 
to Railroad Trans 
passenger agent, 

Car FOREMEN’S ASSOCIATION or Curcaco.—G. y 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August, Great Northern Hotel, Chicago. Next 

i meeting January 14, 8 p.m. Discussion of the A.R.A. Rules. 

Car Forgmen’s Assocration or St. Louis.—A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesda in each 
month, cent June, July and August, at Broadview Hotel, East 
St. Louis, Ill. 

Car Foremen’s Crus or Los Ancreres.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

Centrat Rattway Crua.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, except June, July 
and August, at Hotel Statler, Buffalo. Next meeting Thursday, 
January 10, at 7 p.m. Reception. Addresses by Samuel O. Dunn, 
editor, Railway Age, and Rev. G. A. Leichliter, Prospect avenue 
Baptist Church, Buffalo. Entertainment. Election of officers will 

; take place at a meeting of the members at 2 p.m. in the afternoon. 

CHIEF INTERCHANGE Car [Nspectors AND Carn ForEMEN'S ASSOCIATION.— 
See Master Car Builders’ and Supervisors Assn. 

Cixciswatr Rattway Crus.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November, 

Creverann RarLway Crus.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September, at Hotel Hollenden, East Sixth and Superior Ave. 
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INTERNATIONAL Raitroap Master Bracksmitus’ Assocration.—W. J. 
ayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 

meeting, August 20-22, 1929, Fort Shelby Hotel, Detroit. 

INTERNATIONAL RatLway FueL Assocration.—L. G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 1929 Annual meeting 
Hotel Sherman, Chicago, May 7-10, Inclusive. 

INTERNATIONAL Rarpway GENERAL Foremen’s AssociatTion.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. 

Louistana Car DEPARTMENT Assocration.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meeting’ third Thursday in each month. 

Master BOILERMAKERS’ Association.—Harry D. Vought, 26 Cortlandt St., 
New York. Annual meeting May 21-24, 1929, Hotel Biltmore, 
Atlanta, Ga. 

Master Car BUILDERS’ AND Supervisors’ Assocration.—A. S. Sternberg, 

master car builder, Belt Railway of Chicago, Chicago. 

Encianp Raitroap Cius.—W. Cade, Jr., 683 Atlantic Ave., 

Boston, Mass. Regular meeting second Tuesday in each month, 

excepting June, July, August and September, Copley Plaza Hotel 

Boston. Next meeting January 8. aper on Some Aspects of 

Modern Packing and Container Practices will be presented by Edward 

Dahill, chief engineer, Freight Container Bureau, American Railway 

Association. 

New Yorx Raitroap Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 


New 


at 29 West Thirty-ninth St., New York. ext meeting January 18. 
Lager on Oxygen, The Wonder Worker will be presented by A. G. 
arcke. 


Paciric RaiLway CLuB.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
lar meetings, second Tuesday of each month in San Francisco 
and Oakland, Cal., alternately. 

RarLway Car DEPARTMENT OFFICERS’ 
Builders’ and Supervisors’ Association. 

RarLway Crus or GREENVILLE.. Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting third Thursday of each month, except 
qns July and August. Next meeting January 15 at 6:15 p.m. at 

eformed Church, Greenville. Paper on The Porter Cut Off will be 
read by H. T. Porter, Chief Engineer, B. & L. E. 
Rartway Crus or Pitrssurcu.—J. D. Conway, 515 Grandview Ave., 
` Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Sr. Louis RaiLway Cius.—B. W. Frauenthal, M. P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. . 

SouTHERN anp SourHWestern RarLway CLuB.—A. T. Miller, P. O. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting thir 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

SoutHwest Master Car BUILDERS’ AND SUPERVISORS’ AssocraTion.—See 
Master Car Builders’ and Supervisors’ Association. $ 
TraveLiNG Encrneer’s Association. —W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio.—Annual meeting Hotel Sherman. 

W. J. Dickinson, 189 West Madison St., Chi- 


AssocraTion.—See Master Car 


Western Raitway Crus.— 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 


Suppl ly Trade Notes 


W. H. ALLen has been appointed eastern sales agent for the 
Sellers Manufacturing Company, Chicago, with headquarters 
at 50 Church Street, New York, to succeed E. W. VanHouten, 
resigned. 


W. J. HoLTMEIER has been appointed to take charge of the 
sales and advertising of the Hill-Curtis Company, Kalamazoo, 
Mich., manufacturers of polishing and grinding machinery. 
Mr. Holtmeier had been associated with the Hisey-Wolf. Ma- 
chine Company for twelve years, during the past three years 
having served as general sales representative and advertising 
manager. 


Wa tter W. Nowak, European manager of the Niles-Bement- 
Fond Company and the Pratt & Whitney Company, died in 
Paris on November 1. He had been with the affiliated com- 
panies since his graduation from Cornell University in 1905, 
representing them at first on the Pacific Coast and later in 
Chile, Argentine and Brazil. For the last ten years, he had 
been in entire charge of the European business of the com- 
panies, with headquarters in London and Paris. 


Lyon Meral Prooucts, Inc., Aurora, Ill., has purchased the 
Durand Steel Locker Company, Chicago Heights, and the 
Lyon Metallic Manufacturing Company, Aurora. The officers 
of the new company are: President, F. S. Waters, formerly 
president of Lyon Metallic Manufacturing Company; chairman 
of the board, H. A. Gardner, formerly secretary of Durand 
Steel Locker Company; vice-president, Keith Spaulding, former- 
ly president of the Durand Steel Locker Company ; vice-president 
Walter N. Vance, formerly engineer and plant manager of the 
Durand Company; vice-president, C. E. Gerberich, formerly with 
the Lyon Metallic Manufacturing Company; secretary, B. L. 
Waters, formerly of the Lyon Metallic Manufacturing Com- 
pany; assistant secretary Henry A. Struck, formerly manager 
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of sales of the Durand Company; treasurer, W. B. Brown, 
formerly with the Durand Company, and assistant treasurer, 
A. W. Lauder, formerly director of advertising for the Lyon 
Metallic Manufacturing Company. - 


J. Harvey Hart has been appointed general purchasing agent 
of the Baldwin Locomotive Works, with headquarters at Ed- 
dystone, Pa. Mr. Hart entered the service of the Baldwin 
Locomotive Works in February, 1893, and has been with the 
company continuously since then, with the exception of two 
years from November, 1893, to November, 1895. He was first 
employed in the storeroom, and was transferred to the receiv- 
ing department in June, 1896, and from there to the purchas- 
ing department in June, 1905. He was appointed assistant pur- 
chasing agent on June 1, 1919, and served as purchasing agent 
since June, 1922. 


T. P. O'Brian has again become associated with the O. M. 
Edwards Company, Syracuse, N. Y. He will have entire 
charge of the sales in the railroad traction and motor coach 
fields in the eastern 
and southern districts. 
Mr. O’Brian_ has 
opened a new office at 
t50 Church Street, New 
York City, and will be 
‘assisted by George G. 
‘Allison. Mr. O'Brian 
started his career in 
the railroad field in 
the service of the Pull- 
man Company working 
in various capacities, 
finally having charge of 
the mechanical inspec- 
tion in the Buffalo dis- 
trict, until 1910, when 
he left the Pullman 
Company to become as- 
sociated with the O. M. 
Edwards Company and 
in 1916 he went with 
the Curtain Supply 
Company in its sales 
department having charge of the southern district. In 1922, 
Mr. O’Brian was made eastern sales manager of the Curtain 
Supply Company, remaining in that position until the company 
was merged with the Adams & Westlake Company in 1927, 
when he took charge of the combined eastern offices in New 
York City. Mr. Allison became associated with the Curtain 
Supply Company in the early part of 1919 and after three 
years service in the factory and general office, he became office 
manager. In 1922, M. Allison was transferred to the eastern 
sales office in New York City working under the direction of 
Mr. O’Brian. Mr. Allison will have charge of the southern 
district, with headquarters at 50 Church Street, New York 


City. 


T. P. O’Brian 


THE Business of the Niles Tool Works Company, formerly 
owned by the Niles-Bement-Pond Company, and the Hooven, 
Owens, Rentschler Company, both of Hamilton, Ohio, are now 
consolidated under the ownership of the General Machinery 
Corporation. The officers and directors of the corporation are: 
G. A. Rentschler, president; Gordon S. Rentschler; Edward 
A. Deeds; William B. Mayo, vice-president; A. A. Byerlein, 
vice-president; Curtis T. Ziegler, vice-president; Walter A. 
Rentschler, secretary and treasurer; Fred B. Rentschler; J. K. 
Cullen; G. H. Helvey; C. H. Helvey; Leonard S. Horner, and 
Sanford G. Etherington. 


THE TIMKEN Rotter Bearinc Company through a reorgani- 
zation affecting its Pacific Coast territory, has established two 
new permanent offices, one in Los Angeles, Cal., and another in 
Seattle, Wash. The former will be in charge of Roy Cross, 
at 1361 South Figueroa Street, Los Angeles, and the latter in 
charge of Marshall Cooledge, at 321 South Pine Street, Seattle. 
G. C. McMullen remains as district manager at the company’s 
San Francisco office. 
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THE PuttMAN Car & Mrc. Corporation has purchased the 
equipment of the Tennessee Coal, Iron & Railroad Company’s 
car building plant at Birmingham, Ala. Arrangements are be- 
ing made to procure a site in Birmingham and to enlarge and 
improve the capacity of that plant. 


Tue Foote Bros. Gear & MAcHINE Company, Chicago, has 
purchased the Lyle Culvert & Road Equipment Company, the 
Stockland Road Machinery Company, the Northwestern Steel 
& Iron Corporation, all of Minneapolis, Minn., and the Bates 
Manufacturing Company, Joliet, Ill. The latter companies will 
be operated as divisions of the parent company. 


W. M. GARRIGUES, assistant general manager of sales of the 
Central Alloy Steel Corporation, Massillon, Ohio, has been ap- 
pointed general sales manager. M. H. Schmid, assistant sales 
manager of the alloy division has been made sales manager of 
the bar and billet division. J. S. Andrews, assistant district 
sales manager at Detroit, has been made assistant sales man- 
ager of the sheet and strip division at Massillon. 


Cuartes M. Mucunic, vice-president of the American Loco- 
motive Sales Corporation, at New York, who has resigned, was 
born on March 17, 1877, and graduated from the Drexel In- 
stitute of Arts and 
Sciences, Philadelphia, 
Pa., in June, 1896. The 
same year he was em- 
ployed in designing lo- 
comotives at the Bald- 
win Locomotive Works 
and then, during 1897 
and 1898, in designing 
locomotives at the 
Brooks Locomotive 
Works, which later be- 
came part of the Amer- 
ican Locomotive Com- 
pany. He was then, 
during 1899, in the de- 
signing department of 
the Cie. de Fives Lille, 
Fives Lille, France, en- 
gaged in designing lo- 
comotives embodying 
American features of 
construction, for serv- 
ice in China. From January, 1900, to the following July he 
was engaged in collaboration with Mr. DeGlehn of the Societe 
Alsacienne des Construction Mecaniques, at Mulhouse, Alsace, 
in the design of the first four-cylinder consolidation type of 
locomotive for service on the Midi Railway of France. He 
was then, until February, 1901, technical and sales representa- 
tive of the Baldwin Locomotive Works in Europe, with head- 
quarters in Paris, and was in charge of its exhibit at the Paris 
Exposition. He was next appointed mechanical engineer of 
the Wisconsin Central at Fond du lac, Wis. From February, 
1902, to the following November he served as mechanical engi- 
neer of the Denver & Rio Grande at Denver, Colo., and then 
to 1905 was assistant to the vice-president in charge of sales 
of the American Locomotive Company. From 1905 to 1915 he 
was manager of the foreign department of the same company 
and since that time served as vice-president for the American 
Locomotive Sales Corporation. 


Charles M. Muchnic 


SrrICKLAND L. KNEAss, a vice-president of William Sellers 
& Co., Inc., Philadelphia, Pa., died on November 24 at his 
home in Daylesford, Pa. Mr. Kneass served the Sellers Com- 
pany continuously since September, 1880. After graduating 
from Rensselaer Polytechnic Institute, he worked in its shops 
as a special apprentice and machinist; was transferred to the 
injector department experimental laboratory, and became 
identified with its injector business, serving successively as 
foreman, superintendent, and manager before his election as 
a vice-president in February, 1927. He was the inventor of a 
number of improvements in the Sellers injector, as well as 
other devices connected with steam engineering, his latest in- 
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vention being the Sellers exhaust feedwater heater injector. 
He was the author of Practice and Theory of the Injector, 
and a contributor to technical journals on thermodynamics, etc. 


Ray M. Hupson, assistant director of the Bureau of 
Standards, in charge of the Commercial Standards Group, in 
a recent report to the director of the Bureau covering the 
work of the Commercial Standards Group, Division of Sim- 
plified Practice, for the period ending September 30, 1928, 
shows that at the end of the second quarter of this year 
(June 30), there were 9,754 individual firms and 883 trade 
associations supporting simplified practice recommendations. 
At the end of the third quarter (September 30), there were 
11,319 individuals and 1,023 trade associations. 


T. C. Browne of the advertising service department of the 
Railway Mechanical Engineer, has become assistant to the presi- 
dent of the J. S. Coffin Jr. Co., Englewood, N. J. Mr. Browne, 
in 1916, entered the 
employ of the Erie as a 
special apprentice. At 
the outbreak of the 
World War he ob- 
tained a leave of ab- 
sence and enlisted in 
the Twenty-First En- 
gineers, which operated 
light railway units 
from railheads to the 
front lines. Upon his 
return from France he 
re-entered the service 
of the Erie and served 
consecutively as ma- 
chinist, piece work 
checker, foreman, resi- 
dent inspector and 
schedule engineer. In 
1925 he resigned to go 
with the Railway Me- 
chanical Engineer in its 


T. C. Browne 
advertising service department. 


J. Snowpen Bett, engineer and patent attorney specializing 
in the railway field, died on November 27 at his home in 
Brooklyn, N. Y. Mr. Bell was born at Philadelphia, Pa., on 
July 11, 1843, and re- 
ceived his early educa- 
tion at Central High 
School, that city, and 
the Polytechnic Col- 
lege, State of Pennsyl- 
vania, later being grad- 
uated from the Uni- 
versity of Pennsyl- 
vania with an L.L.B. 
degree. During the 
Civil War Mr. Bell 
served in the navy as a 
marine engineer, and 
afterward became iden- 
tified with the mechan- 
ical staff of the Balti- 
more & Ohio, serving 
as chief draftsman at 
its Mt. Clare shops. 
Leaving this latter po- 
sition he assisted in the 
organization of the 
Pittsburgh Locomotive Works and here also served as chief 
draftsman. Mr. Bell next took up the practice of law as a 
patent attorney in Pittsburgh, specializing particularly in the 
railway field. In connection with this latter practice he came 
to New York about 25 years ago and was actively engaged 
until within a few months of his death. He was associated 
with the American Locomotive Company as patent counsel 
and was the author of “Bell on Expert Testimony” as well as 
several technical papers and reports. 


J. Snowden Bell 


January, 1929 


Personal Mention 


General 


LAWRENCE RICHARDSON, mechanical superintendent of the 
Boston & Maine at Boston, Mass., has been appointed chief 
mechanical officer. The position of mechanical superintendent: 
has been abolished. 


Davin C. Rer, superintendent of locomotive maintenance 
of the Boston & Maine at Boston, Mass., has been appointed 
assistant chief mechanical officer. The position of superin- 
tendent of locomotive maintenance has been abolished. 


O. S. JACKSON, superintendent of motive power and machin- 
ery of the Union Pacific at Omaha, Neb., has been promoted 
to the newly created position of general superintendent of mo- 
tive power and machin- 
ery of the Union Pacific 
System with headquar- 
ters at the same point. 
Mr. Jackson was born 
on a farm near Hunt- 
ington, Ind, in 1875 
and, at the age of 14 
years, entered railway 
service as a water boy 
on a railroad that is 
now a part of the 
Cleveland, Cincinnati, 
Chicago & St. Louis. 
Later he became a sec- 
tion hand on the Big 
Four and then entered 
the mechanical depart- 
ment of the Erie at 
Huntington. From 1897 
to 1905 Mr. Jackson 
served in various posi- 
tions in the mechanical 
department of the Big Four, then being appointed general fore- 
man on the Chicago, Indianapolis & Louisville. In 1909 he was 
promoted to master mechanic at Lafayette, Ind., where he re- 
mained until 1913, when he was appointed superintendent of 
motive power of the Chicago, Terre Haute & South Eastern 
(now a part of the Chicago Milwaukee, St. Paul & Pacific), 
with headquarters at Terre Haute, Ind. In the following year 
he was promoted to general superintendent in charge of both 
the mechanical and transportation departments, with the same 
headquarters. Mr. Jackson entered Union Pacific service in 
September, 1921, as assistant superintendent of motive power 
and machinery, with headquarters at Omaha, and was promoted 
to superintendent of motive power and machinery in June, 
1923. 


O. S. Jackson 


James A. ANDERSON, who has been promoted to assistaftt 
superintendent of motive power of the Chicago, Milwaukee, 
St. Paul & Pacific, with headquarters at Milwaukee, Wis., was 
born at Deals Island, Md., on July 9, 1883. He graduated from 
Maryland State College in 1904 with the degree of mechanical 
engineer and entered railway service in August of the same 
year as a special apprentice at the Mt. Clare shops of the Bal- 
timore & Ohio at Baltimore, Md. After completing the ap- 
prentice course, Mr. Anderson was employed in the B. & O. 
test department, entering the shops at Garrett, Ind., as a ma- 
chinist in March, 1907. Later he served as assistant foreman 
and enginehouse foreman at that point and in 1909 was ad- 
vanced to general foreman of the locomotive and car de- 
partments at Holloway, Ohio, where he remained until 1911 
when he became motive power inspector of the West Virginia 
district of the B. & O. From 1912 to 1913 he served as as- 
sistant road foreman of engines at Canal Dover, Ohio, and as 
assistant trainmaster. He was then promoted to master me- 
chanic at Lorain, Ohio, later being transferred to Grafton, W. 
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Va., and Benwood. He was further promoted to assistant 
superintendent of the Baltimore & Ohio shops at Pittsburgh, 
Pa., in 1919, and on February 1, 1920, was appointed super- 
intendent of the Milwaukee shops of the Milwaukee. His 
promotion to assistant superintendent of motive power in 
charge of shops and machinery for the system became effective 
on November 15. 


J. W. Burnett, assistant superintendent of motive power 
and machinery of the Union Pacific, has been appointed super- 
intendent of motive power and machinery, with headquarters 
at Omaha, Nebr., suc- 
ceeding O. S. Jackson. 
Mr. Burnett has been 
in Union Pacific serv- 
ice for more than 16 
years. He was born 
‘at McCook, Neb., in 
1890 and obtained his 
first railway experience 
as a steam hammer op- 
erator in the shops of 
the Chicago, Burlington 
& Quincy at that point 
in 1905. Seven years 
later he became a ma- 
chinist apprentice on 
the Union Pacific at 
Cheyenne, Wyo., being 
advanced to foreman at 
Kearney, Neb., in 1913, 
general foreman at 
Grand Island, Neb., in 
1917, district foreman 
at Laramie, Wyo., in 1921 and to master mechanic at Green 
River, Wyo., in 1922. In the latter year he was transferred 
to Cheyenne, being promoted to assistant superintendent of 
motive power and machinery at Omaha in August, 1928. 


J. W. Burnett 


Master Mechanics and Road Foremen 


Lours METZGER, general inspector of the Erie at Hornell, N. 
Y., has been appointed assistant master mechanic of the Wyo- 
ming division, with headquarters at Avoca, Pa., succeeding J. 
F. Kane. 


Joun F. KANE, assistant master mechanic of the Erie, with 
headquarters at Avoca, Pa., has been appointed master me- 
chanic, in charge of the Jefferson and Wyoming divisions and 
the Binghamton and Elmira terminals, with headquarters at 
Susquehanna, Pa., succeeding John Todd, resigned. 


Shop and Enginehouse 


Frank A. Beyer has retired from active railway service as 
superintendent of the west shops of the St. Louis-San Fran- 
cisco, with headquarters at Springfield, Mo. 


Car Department 


Henry KECKONEN, car foreman of the Duluth, South Shore 
& Atlantic and Mineral Range, has been promoted to the posi- 
tion of general car foreman, with headquarters at Marquette, 
Mich. The position of master car builder has been abolished. 


Purchases and Stores 


C. A. Rice has been appointed storekeeper of the Chesapeake 
& Ohio, with headquarters at Cane Fork, W. Va. 


C. S. WETHERHOLT, storekeeper of the Chesapeake & Ohio at 
Cane Fork, W. Va., has been transferred in the same capacity 
to Thurmond, W. Va. 


R. M. TAYLOR, storekeeper of the Chesapeake & Ohio at 
Boston, Ind., has been transferred in the same capacity to Shel- 
by, Ky. 
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T. M. McKeown, purchasing agent of the Canadian Pacific 
at Vancouver, B. C., has been appointed assistant general pur- 
chasing agent, with headquarters at Montreal, Que. 


L. C. CLINKINBEARD has been appointed storekeeper of the 
Chesapeake & Ohio, with headquarters at Boston, Ind., suc- 
ceeding R. M. Taylor. 


E. J. CLARK, general foreman in the stores department of the 
Chicago, Burlington & Quincy at Havelock, Neb., has been pro- 
moted to storekeeper, with headquarters at Creston, Iowa, suc- 
ceeding F. M. Phebus, formerly storekeeper, who has been as- 
signed to other duties. : 


Epwarp T. Monroe has been appointed general purchasing 
agent of the Buffalo, Rochester & Pittsburgh, with headquar- 
ters at Rochester, N. Y. Mr. Monroe was born in 1894 at 
DuBois, Pa. He entered railway service in June, 1911, as 
trucker in the storehouse of the Buffalo, Rochester & Pitts- 
burgh at DuBois, Pa., and subsequently served as clerk, stenog- 
rapher and chief clerk to the general storekeeper at that point 
and as chief clerk in the purchasing department at Rochester, 
N. Y., in which capacity he served until his recent appointment 
as general purchasing agent. 


E. N. BENDER, general purchasing agent of the Canadian 
Pacific, with headquarters at Montreal, has retired from the 
service of that company after having served 47 years. Mr. 
Bender was born on 
October 3, 1858, at Que- 
bec City. He entered 
railway service on June 
4, 1880, as clerk in the 
stores department of 
the Quebec, Montreal 
& Occidental Railway 
(now a part of the 
Canadian Pacific). Two 
years later he was pro- 
moted to chief clerk in 
the purchasing depart- 
ment at Montreal, in 
which position he 
served until August, 
1899, when he was ap- 
pointed assistant gen- 
eral purchasing agent. 
Mr. Bender was pro- 
moted to the position 
of general purchasing 
agent at Montreal in 
February, 1902, and he 
time of his retirement. 


E. N. Bender 


served in that capacity up until the 


Obituary 


Harrison B. Honces, former purchasing agent for the Long 
Island, died on November 24 at his home in Hollis, L. I. Mr. 
Hodges retired from railroad service on the Long Island in 
August, 1922. 


Quincey P. WALLACE, general foreman in the car department 
of the Illinois Central at Paducah, Ky., died at a sanatorium 
in St. Louis, Mo., on November 27 at the age of 53. Mr. Wal- 
lace had been general foreman in the car department at Padu- 
cah since 1914. 


Henry Bitters, master car builder of the Duluth, South 
Shore & Atlantic and Mineral Range since 1901, died at his 
home at Marquette, Mich., on December 5, death having re- 
sulted from injuries received when struck by an automobile 
on November 25. Mr. Bitters was born in Cassel, Germany, 
April 4, 1859, and came to the United States in 1865, with his 
parents. Before entering the service of the Duluth South 
Shore & Atlantic, he was employed by the Chicago & North 
Western and, later, by the Chicago, Milwaukee & St. Paul as 
general car foreman at Green Bay, Wis. 
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— SET TO GO 


The way to great economies and other operating 
betterments is clearly shown by the success of 
Timken Bearings in car-journals. 


Seven-eighths of the power formerly required to start 
trains is now saved. Present motive power can 
move far heavier trains. 


Parallel savings occur with lubricant; yet hot-boxes 
are unknown. 


Useful service expectancy from draft gear, wheels, 
rails and roadbed is materially extended. 


These advantages are indelibly written across 
transportation records by millions of travel-miles 
on car-journals equipped with Timken Bearings. 


Timken tapered construction, Timken POSITIVELY 
ALIGNED ROLLS and Timken electric steel perma- 
nently withstand all shock, side-thrust, weight and 


speed. 


THE TIMKEN ROLLER BEARING COMPANY 
Cc A N T (0) N , (0) H I (0) 


TIMKEN 


Tapered 
ROLLER BEARINGS 
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Use the Packing Iron 


HE packing iron is one of the simplest of tools used 
on a railroad, but that is no reason for belittling its 
value. This sentiment is echoed in the following in- 
structions recently given by the superintendent of a car 
department to his staff, which needs no further com- 
ment: ‘‘Again I want to impress upon all, the import- 


ance of using the packing iron to set up packing. Or 


course, if a box shows indications of being dry lubri- 
cation should be added. But if the packing has plenty 
of oil, and is only disarranged, the packing iron will do 
more to off-set the tendency of a box to run hot than 
anything else.” 


More Attention to 
Sanding Facilities 


HE quantity of sand used for locomotive purposes 

and the expense of handling it is not always ap- 
preciated and given due consideration in the lay-out of 
engine terminal facilities. For example, at one ter- 
minal, the location of the wet sand storage 100 ft. from 
where it is would permit unloading sand from cars with 
the gantry crane used for ash handling and almost 
totally eliminate the high labor cost of hand shoveling 
now necessary. Some interesting information devel- 
oped at the last convention of the International Rail- 
way Fuel Association indicates that, while compressed 
air provides one of the most convenient means of ele- 
vating sand to storage bins, it is not necessarily the 
most economical. With compressed air available at 
every terminal of imporiance, it is very easy to adapt 
this method to almost every kind of operation requir- 
ing power, and the cost of compressed air is often over- 
looked. 

The best method of drying sand also is somewhat 
open to question, one road reporting an average cost of 
73 cents per ton of sand dried with a coal-fired stove as 
compared with 50 cents per ton with a steam dryer. 
This advantage in favor of the steam dryer was aug- 
mented by the fact that its repair cost was only $50 per 
annum as compared to $50 per annum for stove main- 
tenance. The committee recommended the application 
of steam dryers where practicable on account of the 
“lower cost per ton of sand dried, greater capacity per 
hour, reduction in labor, uniform rate of drying and 
elimination of the fire hazard.” 

In the type of gravity sand-handling plant now pro- 


vided at many large modern terminals, the wet sand is 
unloaded in a track hopper and hoisted by conveyor to 
overhead wet storage bins built integral with the main 
coaling station. The sand is then allowed to flow by 
gravity to dryers and dry sand bins, from which suit- 
able sand spouts and valves conduct it to the locomotive 
sand domes. 


Preventing Accidents 
Caused by Falls 


CCIDENT bulletin No. 96, issued by the Inter- 

state Commerce Commission, indicates that dur- 
ing 1927, on all roads, 51 deaths and 6.693 reportable 
injuries were caused by falls of employees in non-train 
casualties. That a substantial proportion of these cas- 
ualties were chargeable to falls from elevations such as 
temporary scaffolds, cannot be doubted and, in discus- 
sing this subject at the National Safety Council meet- 
ing last October, Z. B. Claypool, assistant director of 
accident prevention of the St. Louis-San Francisco, 
made the following interesting comment. 

“A great many of these falls could be eliminated by 
adopting the policy of moving the job to a permanent 
scaffold instead of taking a temporary scaffold to the 
job. For example, on the car-department repair track, 
where rebuilding is done, the work can be specialized 
and handled by the progressive system in much the 
same manner as an automobile is built. Starting at the 
head end of the track car men apply their sills, the car 
then going to a station equipped with permanent scaf- 
folds necessary for erection of the superstructure, and 
so on down the line until the car is rebuilt by the time 
it reaches the opposite end of the track from where 
the first operations began. The car men have remained 
in fixed locations and performed their work in less 
time and with greater safety as the work and material 
was moved to them. We have adjustable permanent 
scaffolds in our coach repair shops and coach paint 
shops. Why not on our freight repair tracks ?” 

Where temporary scaffolds must be employed, it is 
a distinct responsibility of the foreman, by instruction, 
example and discipline if necessary, to make sure that 
sufficient care and time are taken in the erection of tem- 
porary scaffolds to afford reasonable assurance that 
they will not cause falls, resulting in loss of time by 
employees, loss of service by railroads and expense all 
around. 

Falls due to stepping into enginehouse cinder pits, air- 
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and steam-line hose-connection pits in train and repair 
yards, can be minimized by the provision of suitable 
railings, covers, etc. Numerous falls occur due to 
stumbling over scrap, misplaced material, etc., and not 
only indicate carelessness on the part of employees but 
reflect on the supervision which permits disorderly con- 
© ditions about repair shops and yards. Mr. Claypool’s 
closing suggestions for the reduction of accidents due 
to falls in the mechanical department were: “First— 
by providing sufficient and efficient scaffolds; second— 
by safeguarding openings; and third—by clean house- 
keeping.” There is absolutely nothing new about these 
suggestions, but the fact that 51 persons were killed 
and 6,693 injured in a year, largely due to disregard of 
these precautions, indicates that they need still further 
emphasis and attention. 


Gages Should Be 
É Checked Periodically 


T has often been said in the spirit of criticism 

against railroad maintenance methods, that one- 
eighth inch was considered a close working tolerance 
for locomotive repairs. Perhaps this criticism was 
justified five years ago, but in the main, it does not hold 
true today. The railroads have realized that if locomo- 
tives are to be operated with a minimum of running 
repairs between shopping periods, the parts must be 
fitted to close tolerances. Elsewhere in this issue ap- 
pears an article on the “Manufacture and Gaging of 
Taper Frame Bolts” in which the author describes the 
design and use of several types of close tolerance gages. 
Gages of this type are made either over master gages, 
or by the use of micrometers and other accurate meas- 
uring instruments. The finished gages are subjected to 
hard usage in railroad shops, which in time will destroy 
their accuracy and counteract the fundamental object 
of tolerance gages. Thus, it is essential that all gages 
be subjected to periodical inspection for accuracy. A 
record should be kept of each gage, which would show 
when it was made, its purpose, its correct dimensions, 
how often it should be inspected, the results of each 
inspection, and the number of times the gage has been 
returned to the toolroom for repairs. If no attempt is 
made to check gages at regular intervals, it is only a 
question of time before they become a liability instead 
of an asset in the general scheme of accurate repairs. 


The Changing Problem 


of Maintenance 


AINTENANCE as applied to motive power and 
rolling stock is a repair program designed to keep 
equipment in the best possible condition for service. 
The standards of maintenance have changed and the 
manner in which the change has taken place is of great 
importance, not so much in the light of past accom- 
plishments as in the possibility that an analysis of the 
changes may show the way to greater improvement in 
the future. 
It is not necessary to go very far back into the past 
to appreciate that the problem of keeping locomotives in 
serviceable condition was looked upon as one of giving 
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them a thorough overhauling at definite periods and 
making the running repairs necessary to keep them on 
the road between these overhaul periods. Each class 
of locomotives was assigned a mileage which it was ex- 
pected would be run out before the next general shop- 
ping. In many cases, barring accidents of course, loco- 
motives were forced into the shop for general repairs 
before the mileage was run out. Where this was true 
the condition could usually be attributed to a lack of 
proper terminal inspection and running repairs. Then, 
about six years ago, the operating departments on sev- 
eral roads inaugurated the practice of extended runs 
and with this practice changes in maintenance methods 
began to take place. More rigid inspection and peri- 
odical running repairs were found to be the solution of 
the problem of preventing serious engine failures on 
long runs. The results were so satisfactory in most 
cases that an extended application of the general idea 
of better terminal maintenance has resulted in a marked 
improvement in locomotive performance—a great in- 
crease in the mileage per engine failure and an increase 
in the percentage of actual locomotive mileage to as- 
signed mileage. 

Without going into detailed figures it may be said 
that the maintenance standards of today and the meth- 
ods that have made these standards possible have re- 
sulted in an improvement in locomotive condition, a re- 
duction in the number of classified repairs and, still 
more important, a reduction in locomotive repair costs 
per mile. 

Outside of the field of motive power a striking ex- 
ample of the value of good maintenance may be seen in 
the experience the railroads have had with the modern 
rail motor car. The maintenance problem with this 
class of equipment seems to be one of parts replacement 
and running repairs. The service records show that 
many of these cars have run from 200,000 to 300,000 
miles without general overhauling and. in some cases, 
with a reliability factor of better than 99 per cent. 

To what may this improvement in mechanical-de- 
partment conditions be attributed—to organization, to 
methods or to facilities? The answer would undoubt- 
edly point to a combination of all three factors and yet 
the industries have demonstrated that. given modern 
facilities, a good organization can develop methods that 
will accomplish the seemingly impossible. The pro- 
gress made up to this time is only an indication of the 
greater progress which must be made in the future and 
the possibilities of future improvement in the main- 
tenance problem seem to point to the necessity of taking 
advantage to the fullest extent of the modern facilities 
that are now available. There are approximately 325 
locomotive shops in the United States. How many of 
them may be considered modern? How many of them 
can overhaul a modern heavy locomotive in less than 
ten days? A few of them are doing it now. There 
are about 3,000 engine terminals in this country. Are 
those on your road equipped to keep a locomotive away 
from the back shop until it has run out its assigned 
mileage? Of the more than 1,200 car-repair shops and 
yards in this country, can it be said that they are 
capable of maintaining passenger and freight cars at 
maximum serviceability with minimum expense? 

Today’s maintenance problem is one of keeping 
equipment on the road as long as it will render satis- 
factory service without serious delay due to mechanical 
failure. The heavy repair shop builds service life into 
a car or a locomotive. Modern facilities and methods 
in this shop will return equipment to revenue service 
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with a minimum of lost time. Modern car and loco- 
motive terminal facilities will keep equipment on the 
road between general shoppings with a minimum of 
delay caused by mechanical failure. A comprehensive 
program for modernizing facilities is a most important 
factor in the maintenance problem and whether the 
curve of future progress will go up or down will de- 
pend, in part at least, on the manner in which such a 
program is developed right now. 


Co-operation Needed to 
Reduce Car Damage 


IT N a recent paper before the Car Foremen’s Associa- 
_ tion of Chicago, which is abstracted elsewhere in 
this issue, K. F. Nystrom, superintendent of the car de- 
partment of the Chicago, Milwaukee, St. Paul & Paci- 
fic, said: “We should keep in mind that every time a 
car is damaged by rough handling, it throws an extra 
burden of expense on the car department and is 
charged to our maintenance accounts, and when con- 
sidered for a period of a year, we could overhaul many 
hundreds of cars with money spent in repairing dam- 
aged equipment caused by the carelessness of switching 
crews. The remedy, of course, lies with the operating 
department, but unless the car department supervisors 
make it a point to report all cases of cars damaged to 
the superintendent, we can hardly expect an improve- 
ment. We find the superintendents quite willing and 
anxious to co-operate but, without the required infor- 
mation supplied by the car department to permit taking 
disciplinary action with the train crews responsible, we 
can hardly expect to obtain results.” 

There is no question that more unnecessary damage 
to equipment occurs than is commonly appreciated. 
I-veryone is familiar with the “constant bombarding” 
caused by the rough handling of cars in freight yards. 
It is generally conceded that when impact speeds ex- 
ceed two miles an hour, the lading in cars equipped 
with spring draft gears begins to slide and damage re- 
sults. At less than three miles an hour, damage to the 
car itself occurs. Low-capacity friction draft gears in 
good condition offer protection only up to impact speeds 
of about four miles an hour. 

Damage to cars caused by excessive switching speeds 
is often unseen, particularly in its early stages and, on 
account of this fact, car department officers themselves 
do not always realize the seriousness of the cumulative 
effects. They have a distinct responsibility, however. 
to bring all cases of rough handling and excessive 
switching speeds to the attention of the proper officer in 
the operating department. In one terminal the rough 
handling situation was attacked vigorously, and by tak- 
ing steps to have all cases reported promptly by the 
train yard car inspectors to the car foreman and then 
to the superintendent, the amount of equipment dam- 
age was reduced from 200 to 90 cars a month, with 
every indication that the latter figure would be still fur- 
ther reduced. Switching crews are between two fires, 
namely, an urge for the rapid handling of cars and a 
fear of being charged with rough handling due to ex- 
cessive speeds, but experience has shown that crews 
working at high speed and somewhat carelessly do not 
get as much done in the long run as those working more 
moderately, studying their operations in advance and 
making no false moves. 

Car foremen can also prevent damage to equipment 
hy greater attention to the loading or unloading open 
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top cars by such machines as locomotive cranes 
equipped with magnets and clam shells. The railways 
spend large amounts of money annually in renewing the 
top side plates, side planks, floors and drop doors in 
this equipment. At the meeting referred to, one car 
department supervisor said: “We are handling a quan- 
tity of gravel and sand in open top cars. Contractors 
move from point to point as work progresses and it is 
here we are finding a new avenue of damage. The 
ever-hurried operator, knocking off brake staffs, drop- 
ping buckets through drop doors or swinging too low, 
causes damage to side or end planking. We all have 
this same condition to contend with, and attempting to 
collect damages from contractors is not always easy. 
Our road has made a successful reduction in these cases 
by holding each car foreman responsible for policing his 
district at points where cars are unloaded. Contractors 
are more careful when they know that they will be pre- 
sented with bills for car damage.” Car-department 
supervisors can perform a real service for their rail- 
roads by constantly being on the alert to notice all in- 
stances of the abuse of equipment and reporting to the 
proper authority so that car damage can be minimized. 


New Books 


PROCEEDINGS OF THE AIR BRAKE ASSOCIATION. Published by the 
Air Brake Association, 165 Broadway, New York. 382 
pages, illustrated. 6 in. by 8-1/2 in. Bound in black 
leather. 

The book containing the proceedings of the thirty- 
fifth annual convention of the Air Brake Association, 
which was held at Detroit, Mich., May 1 to 4, 1928, 
inclusive, is similar in size, appearance and make-up to 
its predecessors. A valuable feature that has been in- 
corporated in this book for many years is a list of the 
subjects of papers and committee reports that have been 
presented before the association since its first conven- 
tion in 1894. The subjects discussed at the thirty-fifth 
annual convention include: Triple-valve union gaskets 
—rubber vs. leather; standardization of the braking 
power of freight cars; yard air plants; maintenance of 
steam-driven air compressors; What is the best ma- 
terial for air brake and air signal piping; Relation of 
the air brake to slack action and shocks in trains; Ex- 
clusion of dirt and moisture from passenger car brake 
cylinders; Recommended practice, and power brakes 
for automobiles. 


PROCEEDINGS OF THE INTERNATIONAL RAILWAY FUEL ASSOCIA- 
TION. Published by the International Railway Fuel As- 
sociation, 313 Railway Exchange, Chicago. 564 pages, 
illustrated. 6 in. by 9 in. Flexible red leather binding. 

Besides the regular reports of committees on Diesel 

locomotives; Firing practice; Front-ends, grates and 

ashpans; Fuel economy; Locomotive fuel stations, etc., 
the proceedings of the twentieth annual convention of 
the International Railway Fuel Association held at 

Chicago, May 8 to 11, 1928, records in full the several 

individual papers and discussions on some economic 

aspects of fuel conservation, by J. H. Parmalee; Roller 
bearings in relation to fuel economy, by K. F. Nystrom; 

Some aspects of the trend of locomotive fuel economy, 

by W. L. Bean; Possibilities in future locomotive de- 

sign, by W. E. Woodard; Locomotive of today and the 
future as a factor in fuel economy, by A. W. Bruce, and 

Combustion in the locomotive boiler, by Lawford H. 

Fry. 
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Northern Pacific single expansion articulated locomotive built by the American Lucomotive Company 


Heavy 2-8-8-4 Type Locomotive 
for the Northern Pacific 


Weighs 1,116,000 lb.—Overall length is 124 ft. 11 5-8 in.— 
Develops combined tractive force of 153,300 Ib. 


expansion, articulated 2-8-8-4 ctype locomotive 
from the American Locomotive Company, which 
is the largest locomotive ever built. 

The total weight of this locomotive, which is named 
the “Yellowstone” type, on the Northern Pacific, is 
1,116,000 Ib., of which 715,000 1b. is the weight of the 
engine and 401,000 1b., the weight of the tender. Of 
the engine weight, 554,000 Ib. is carried on the drivers, 
45,500 Ib. on the engine truck and 115,500 lb. on the 
trailer truck. It develops a tractive force at 70 per 
cent cut-off of 139,900 lb. and, with the additional trac- 
tive force of the booster at starting of 13,400 1b., gives 
a combined tractive force of 153,300 Ib. 

All four cylinders have the same diameter and 
stroke, 26 in. by 32 in., and the boiler (believed to be 
the largest steam locomotive boiler in the world) oper- 
ates at a pressure of 250 lb. The driving wheels are 
63 in. in diameter. The factor of adhesion for the 
locomotive is 3.94. The overall length between cou- 


Te Northern Pacific recently received a single- 


plers, engine and tender, is 124 ft. 115% in. 

The extreme weight and overall length of this loco- 
motive was due to complications encountered in the de- 
sign of the firebox and boiler. The railroad desired to 
use eastern Montana sub-bituminous coal from an 
open-pit mine, owned by the railroad company at Col- 
strip, Mont. This sub-bituminous coal, while compara- 
tively low in heat units, burns freely. The coal from 
this district, as received from the mine, varies between 
24.6 and 30 per cent moisture, 11.9 and 14 per cent 
ash, with a heating value of from 6,208 to about 7,000 
B.t.u. When dried, the heating value is increased to 
about 10,000 B.t.u. In order to obtain the required 
boiler horsepower from the heat developed by this coal, 
it was necessary to design the largest firebox and boiler 
ever applied to a steam locomotive. 


Boiler Weighs 165,000 Lb. 


This locomotive is equipped with a conical boiler 
built for a working pressure of 250 Ib. per sq. in. The 


The largest locomotive boiler in the world— Total evaporative heating surface, 7,673 sq. ft.—Grate area, 182 sq. ft. 
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boiler is built with a factor of safety of 4.5. The grate 
area is 182 sq. ft., the total evaporating heating sur- 
face is 7,673 sq. ft. and the total superheating surface 


is 3,219 sq. ft. The estimated weight of the boiler 
alone is 165,000 lb. More than 20,000 holes were 
drilled in the boiler during its construction. It is 
equipped with five Nicholson Thermic syphons and 
there are 5,153 staybolts and 2,527 welded sleeves used 
in the firebox assembly. 

The total length of the boiler is 63 ft. 834 in., while 
the firebox and combustion chamber combined are 28 
ft. 654 in. long. At the front end the boiler has an in- 
side diameter of 103% in. and at the throat connec- 
tion, an outside diameter of 110%4 in. Flange steei, 
having a tensile strength of from 55,000 to 65,000 Ib. 
per square inch, and firebox steel, with a tensile strength 
of from 52,000 to 62,000 lb. per square inch, were used 
throughout. These plates have a total weight of 
111,440 lb. The firebox has a length inside the sheets 
of 266% in. and a width of 114% in. with a water 
space at the front of 7 in., 
at the back, 6 in., and at 
the sides, 6 in. The com- 
bustion chamber has a 
length of 72% in. The in- 
side firebox is in three 
sheets, the crown and side 
sheets being joined by arc 
welding. These sheets are 
also welded to the inside 
throat sheet and the one- 
piece combustion chamber 
is welded to the crown 
and inside throat sheet. 
Three of the five syphons 
are located in the firebox 
and two in the combustion 
chamber. 

Coal is fed to the fire- 
box with a standard Type 
B stoker, guaranteed to 
deliver 40,000 Ib. of coal 
per hour. The ash pan 
has a Wilson bottom, with 
the railroad company’s 
standard dumping ar- 
rangement. 

The unusual length of 
the grates—22 ft. 3 in — 
made it necessary to pro- 
vide some additional 
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Front view of a Northern Pacific locomotive 


means for manipulating a rake in the firebox, when 
cleaning the grate, other than through the fire door. 
Two 9-in. by 14-in. openings, located on opposite sides 
of the firebox, are provided to meet this exigency. 
They are located about 16 ft. from the rear of the fire- 
box, so that the fire cleaner is able to rake any part of 
the grate area from the fire door or either of the two 
side openings, with the ordinary style of fire-hook. 
Folding platforms are located underneath each of the 
side firebox openings. 

The firebox is supported at three points on each side, 
one under the front mud ring, one under the rear mud 
ring, and one near the middle at each side of the mud 
ring. All of these supports are of the sliding plate type 
and are fitted with renewable liners. Owing to the 
width of the box, the middle supports are attached to 
a steel cross-member of deep box section which extends 
across under the grate from one side of the mud ring 
to the other and forms the ridge separation between 
the front and rear hoppers of the ash pan. The supports 
under the rear of the mud 
ring are directly over the 
lateral centering and bear- 
ing device by which a por- 
tion of the weight at the 
rear end of the frame is 
transmitted to the rear 
end of the four-wheel 
trailing truck. 

The construction of the 
smokebox for this boiler 
entailed the formation of 
cutouts in the plate at the 
front end to accommodate 
the Coffin feedwater heat- 
er, which was applied. In 
building this part of the 
boiler, accuracy was es- 
sential so that when the 
heater was dropped in 
place, it would fit per- 
fectly with %%-in. clear- 
ance to allow for expan- 
sion. The smokebox has 
a length of 146% in. and 
a diameter of 106), in. 
and is made of 5%-in. 
plate. 

The Coffin feedwater 
heater installed on this 
locomotive, consists of 
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two size B heaters welded together, so as to form the 
same uniformity of steam passage as in the single size 
B unit, but with double its heat transfer capacity. No 
changes were made in the design of the castings, tube 
spacers, hand hole frames, etc. It is said that this heater 
has the largest amount of heating surface of any feed- 
water heater ever placed on a steam locomotive. Two 


Inside of the firebox showing the location of the 
five syphons 


standard Coffin centrifugal pumps, having a combined 
capacity of 100,000 Ib. of water per hour, are located 
one on the right and one on the left side of the locomo- 
tive just back of the rear drivers. Separate control is 


R 
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provided for each pump. With this arrangement, ıt 
wiil be possible to operate one pump a large part of the 
tune at maximum capacity, and the other pump may 
be used only to provide for peak-load conditions and to 


Table of Dimensions, Weights and Proportions of the 
Northern Pacific Single-Expansion Articulated 


Locomotive 

Railróad EE CR ESE err eres Northern Pacific 
Type of locomotive ........... .. 2-8-8-4 
SETVE ai TET a 55,0 Freight 
Cylinders, diameter and stroke. 4—26 in. by 32 in 
Valve gear, type ............. .. Walschaert 
Valves, piston type, size........ .. 14 in. 

Maximum travel uesa aneno aN 7% in. 

Outside lap ............4- 1% in 


aust clearance Line and line 


Lead in full gear 3/16 in. 
Maximum cut-off in full gear, per cen 70 
Weights in working order: 
On: rivers << occas oe Sees a Keener. 554,000 Ib. 
On front track: 064 ccsincsed assa ians inea 45,500 Ib. 
On trailer truck, front axle.............. 55,000 1b. 
On trailer truck, rear axle ee 60,500 Ib 
Total engine® aior RAA 715,000 Ib. 
TONER ET scis.aleaielsce dees eaters 401,000 Ib 
1,116,000 1b. 
Wheel bases: 
Driving e sacer 3.5 LQTS A ESE TOe SITS 44 ft. 6 in. 
Ltt Poorer ee ere 16 ft. 9 in. 
Total): engine osen Stic tuscany eee 66 ft. 8 in. 
Total engine and tender................04 99 ft. 8 in. 
Wheels, diameter outside tires: 
DIVAN G RREI Viv gees. I TA ES ase es 63 in. 
FONE CSM ST A TNT A 33 in. 
EAE E AA O A N 36 in. 
Trailer: a N EEEE A & sens 42 in. 
Journals, diameter and length: 
Driving, main ....ssssesesesesoeiss isses 12% in. by 14 in. 
Driving; OME sgos sersa Ea sia 11% in. by 14 in. 


Front truck ........ 
Trailer truck, front ... 
Trailer truck, rear 


7 in. by 14 in. 
7 in. by 14 in. 
9 in. by 14 in. 
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n E E EA A E eelta O ein’ Suraight top | 
Steam pressure 250 Ib. per sq. in, 
Fuel, d . “Rosebud” sub-bituminous 
Diameter, first ring, inside 103% in. 
Diameter, back ring, outside 110 in. puai 
box, in. by 4 in. 
Tubes, num 92—2% in. 
Flues, number and 280—3% in 
Combustion chamber, length 72% in 
Length over tube sheets.... 2 ft. 
Grate area 182 sq. ft. 
Heating surfaces: 
Firebox and combustion chamber.......... 610 sq. ft 
POTATO PAREA NAS 262 sq. ft 
Tu BO) Gis ETIT seeee 6,801 sq. ft 
Total evaporative ...........seececesees . 7,673 sq. ft 
Superheating ............eeeeeeee escceee 3,219 aq. ft. 
Comb. evap. and superheat........seeeeee 10,892 sq. ft. 
Tender: 
Water capacity sited ca eea eeeeee 21,200 gal. 
Fuel capacity ..........0.00- 27 ton 
Wheels, diameter 37 in. 
Journals, diameter and length........ wees 7 in. by 14 in 
General data estimated: 
Rated tractive force, 70 per cent.........+ 139,900 Ib. 
Booster tractive force, 50 per cent........ 13,400 1b. 
Combined tractive force .......eeeeeeee06 153,300 1b. 
Wars proportions : 
eight on drivers + total weight engine, per cent. .....css... 77.4 
Weight on drivers > tractive force...........ssssusesrrreres 3.94 
T weight, engine + comb. heat. surface.........++eeeeees 65.8 
Boiler proportions : 
Tractive force + comb. heat. surface.............seeeeeeeeee 
Tractive force X dia. drivers + comb. heat. surface. : 
Firebox heat. surface + grate area............+.. 


Firebox heat. surface, per cent of evap. heat. surfac 
Superheat. surface, per cent of evap. heat. surface... 


serve as a standby unit. In addition to these two 
pumps, the locomotive is equipped with two emergency 
Hancock injectors, having a pumping capacity of 104,- 
000 ib. per hour. The boiler is designed to evaporate 
120,000 Ib. of water per hour. 


Steam Piping a Feature of the Design 


The arrangement and design of steam piping is un- 
doubtedly one of the features in the design of this loco- 


Crown of the firebox and combustion chamber 


motive. Considering the amount of piping used, very 
little appears above the running board outside of the 
jacket covering the boiler. Feed-pump, water and steam 
connections are the only pipes laid over the jacket be- 
tween the cab and the smoke box. The whistle, super- 


j 80.33 aa 


Gm LIE 


UAD N A B 
i 
ji 


ae. 


- 


a 


P E —- >< ——-—-66" 


Northern Pacific 2-8-8-4 type locomotive 


February, 1929 


H --80¥ Guides—-1'5x/4—> 
><-—-—~62" ><----$2" -- 


-—- - ——-—-—-->« 


eae 


perl 


eee EE 


Railway Mechanical Engineer 59 


heater safety valve and pipe connections, and the exhaust 
pipe from the air compressor, are secured over the smoke 
box. The remaining piping is grouped together, as 
shown in the side view of the locomotive, to provide a 


Detail drawing of the power throttle 


maximum of accessibility together with good appearance. 

A number of novel features have been incorporated in 
the design of the pipes used for conducting the steam to 
the cylinders. The arrangement of the steam and ex- 
haust pipes is shown in one of the drawings. The steam 
pipes to the cylinders of the rear engine are made of 
seamless steel tubing. They are not equipped with slip 
joints as has been the customary practice on locomo- 
tives of this type. Provision has been made for expan- 
sion by installing the pipe slightly buckled upward at 
the center. The independent pipes to each cylinder are 


so proportioned as to afford an equal supply of steam 
to each cylinder and thus eliminate wire drawing. This 
arrangement permits equal operating pressures in all 
four cylinders, which is of considerable assistance in 
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reducing strain and wear on the side connections and 
journals, . 

The steam supply pipes to the front cylinders are 
provided with cast-steel flexible joints of a design to 
secure balanced pressure on all parts of the joint, which 
relieves the packing of considerable pressure. These 
flexible joints are of the ball type, and are made steam 
tight with a special type of Johns-Manville steam-pipe 
packing. Steam enters the joint through the same size 
opening as the steam pipe itself and is diverted at right 
angles by means of a solid diaphragm, cast integral with 


The bumper bracket and 
front frame connection 
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the joint itself. The top of this diaphragm is designed 
with a concave surface, which extends from the center 
to the outer edge of the outgoing ports. This type of 
concave construction distributes the pressure exerted by 
the steam over a large area. The space underneath this 
diaphragm is filled with magnesia cement. The steam 
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the locomotive. Brackets of cast steel are located directly 
opposite each other on both sides of the boiler, and are 
held in place by means of a forged steel strap which ex- 
tends over the top of the boiler. The location of these 
brackets and supports is shown on the cross-section 
and elevation drawings of the locomotive. The brack- 


[per Pin from Jiot Hand place 
Pinin this Hole ‘BY for Hand Power 
A \ 4 


Front of Cab-~ 


/ Vv | 
Closed Position of Votre | 


wer 


Application drawing of the power throttle gear 


pipes extending above the table plate inside the smoke- 
box are also encased in asbestos. 

Another interesting feature is the method used by the 
designers for securing the piping and running boards to 


Interchangeable steel 
cylinder castings 
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ets are cast in two pieces, the piece next to the boiler 
being designed with recesses or cavities to suit the vari- 
ous diameters of pipe used, while the outside piece 
serves as a clamp to hold the pipes in position. The top 
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of the bracket is shaped to form a support for the run- 
ning board. Irving subway flooring is used on the run- 
ning boards and steps. 


Power-Operated Multiple Throttle 


Steam is admitted to the cylinders by means of an 
American multiple throttle which is power-operated. 
This is the first installation of a power throttle device on 
a steam locomotive. The device is air-operated, and was 
designed and built by the American Locomotive Com- 
pany. Provision is made in the design for either emer- 


a 


gency or continual hand operation. Referring to the 
application drawing of the power throttle gear, a slot, 
A, and a hole, B, are shown for the pin connecting the 
throttle lever rod. Although the slot Æ is shown as of 
considerable length, actually only about 34 in. of play 
is allowed for the pin. The connecting pin is inserted 
through the slot A for power operation. The custom- 
ary connections are used between the power device and 
the throttle valve. It will be noted that there is con- 
siderable difference between the closed positions of the 
throttle lever when power connected and when hand 


operation is used. This difference in the position of 
the throttle handle corresponds to the play of the con- 
necting pin in slot A in the throttle lever rod. When 
the air-valve ports of the power throttle are closed, 
the connecting pin is in a central position in slot A, and 
the pin is at either end of the slot when the valve ports 
are open. When power-operated, the throttle handle 


is first moved a short distance, which takes up the slack 
of the connecting pin in the slot and causes the oper- 
ating lever of the power throttle to open the air-valve 
It will be seen from the application 


ports slightly. 


Exhaust Pipe 
Tau Joint 


drawing and also from the detail drawing of the power 
throttle, that the operating lever is a floating lever, 
connected to the throttle lever rod, the valve rod and 
the actuating mechanism of the air valves. The func- 
tion of the slot A is to allow the main lever rod con- 
nection to move longitudinally an amount that will allow 
the floating lever connection to open the valve ports; 
then as soon as the valve ports are open, the vertical 
lever connection to the main throttle rod begins to 
move. This action takes place, of course, in both 
directions. If for any reason the air becomes discon- 


SOEREN EONA 237§- ---R_------4 --of 


TS; — 


62 Railway Mechanical Engineer 


Vol. 103, No. 2 


nected, then the main lever has to move an amount to 
take up the slot length before hand operation begins. 
For emergency hand operation, in case the air fails, 
the throttle lever is pushed forward until the pin is 
in contact with the back of the slot A, and the steam 
throttle is then closed by hand. For continued hand 
operation, the pin is removed from the slot A, and 
placed in the hole B, and the valve rod is disconnected. 
Steam distribution is controlled by a Walschaert 
gear, having a maximum travel of 7% in. It is de- 
signed for 70 per cent cut-off and is controlled by an 
Alco power reverse gear, which is located above the 
crosshead guides of the rear cylinders. The reach rod, 
connecting the front and back reverse shafts, is placed 
on the center line of the locomotive, with its joint lo- 


cated directly above the articulated frame connection. . 
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Running board and pipe bracket 


With this arrangement, there is practically no distor- 
tion in the movement of the forward valves when the 
locomotive is traversing a curve. 

All of the four cylinder castings are of steel and of 
the same design. Any one casting can be machined and 
drilled for use on the right or left side, front or back. 

The crosshead guides are of an improved design, in 
which has been incorporated a single-bearing feature, to- 
gether with provision for a sliding fit designed to prevent 
shearing of the guide bolts. The main block is of high 
carbon steel with a brass wearing surface, which is 
grooved for Alemite lubrication. This form of lubrica- 
tion is also used for a number of other bearings, such as 
the valve motion and equalizer dctails. 

The bumper bracket is a single steel casting which 
extends to the rear under the cylinder castings. It is 
bolted to the cylinder castings, and to the ends of the 
frames and forms a rigid frame construction from the 
face of the bumper bracket to the articulation joint. 

The engine truck frame and radius bar are in a single 
steel casting. Outside bearings are used, and the jour- 
nal boxes are bolted to the bearing portion of the cast- 
ing. The wheels of the engine truck are 33 in. in di- 
ameter and have 7-in. by 14in. journals. 

The front drivers of each engine unit are equipped 
with the Alco lateral motion device. The main drivers 
have 1214-in. by 14-in. journals and the remaining driv- 
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ers, 111%4-in. by 14-in. All driving axles are hollow 
bored. Grisco boxes are applied to the bearings of the 
main and intermediate drivers of both engines. The 
hinged articulated joint is of the same design as that 
used on the standard U.S.R. A. articulated locomotives. 

The Franklin booster operates at 50 per cent cut-off. 
It provides power to the rear wheels of the four-wheel 
trailing truck, the frame of which is of Commonwealth 
design. The rear trailer wheels are 42 in. in diameter, 
with 9-in. by 14-in journals and carry a load of 60,500 
lb. This weight gives a factor of adhesion for the 
booster of 4.52. The booster exhaust pipe extends back 
through the tender to the rear of the coal board. 


The Tender 


The tender has a capacity for 21,200 gal. of water and 
27 tons of coal, and is of welded construction throughout, 
The water-bottom tender frame and six-wheel equalizer 
trucks are of Commonwealth design. The wheels are 
37-in. in diameter, with 7-in. by 14in. journals. The 
coal bunker is equipped with a Standard coal pusher. 


To Perform the Work of Two Mikado Locomotives 


The new Northern Pacific 2-8-8-4 type locomotive 
is intended for experimental operation over the 216- 
mile district of the Northern Pacific from Mandan, 
N. D., to Glendive, Mont., across the so-called “Bad 
Lands” of western North Dakota and eastern Mon- 
tana. This district has maximum grades of 1.1 per 
cent. The location and extent of the grades are such 
that helper districts are not practicable. Consequently 
large booster-equipped 2-8-2 locomotives with a trac- 
tive force of 63,000 Ib. can haul but 2,225 tons between 
these: points, which means that freight trains arriving 
at Glendive from the west with 4,000 tons, have to be 
split into practically two trains for movement from 
Glendive to Mandan. The same condition obtains 
westwardly at Mandan. 

The relocation and revision of this 216-mile district 
has been the subject of many surveys during past 
years. These surveys developed that it would be ex- 
tremely expensive to revise or relocate this line to pro- 
vide a district having four- or five-tenths per cent rul- 
ing grades. With the abandonment of this idea, the 
mechanical engineers of the Northern Pacific and the 
American Locomotive Company set out to design a 
locomotive which would take through a 4,000-ton train 
in either direction over this district. 

The contract with the American Locomotive Com- 
pany contemplates the purchase of but one locomotive 
because of the fact that no experience data is yet avail- 
able as to stoking capacity and other mechanical fea- 
tures in locomotives of these proportions. It is be- 
lieved, however, that the locomotive will be successful 
in reducing by 50 per cent, the train-miles necessary 
to move freight traffic over this district. If it is un- 
successful, it can be assigned as a helper in mountain 
territory. 


“THe Mutt-Au-Matic MEtHop.”—This is the title of an 
attractive 76-page catalogue recently published by The Bullard 
Company, Bridgeport, Conn. The Mult-Au-Matic, comprising 
in its respective models four or six independent machines auto- 
matically operated in combination on a series of identical pieces 
in process, is designed for the machining of all classes of 
work, including castings, forgings, or bar stock sections cut 
to length. Its operation in any combination, together with 
chucking and unloading of the work, is accomplished simul- 
taneously at the selective rates individually required by each 
operation. Typical examples of practical jobs are illustrated 
in the catalogue. 


63 


Locomotive and Motor-Car Orders 
in 1928 


Trend toward increased boiler capacity shown 
in the few orders placed during the year 


during 1928 had the lowest total since 1921. 

Only 728 locomotives were ordered for domes- 
tic service last year. However, 98 locomotives were 
ordered in Canada, which made 1928 the best year 
since 1920, for the Canadian builders. As a whole, 
business for the locomotive builders last year was not 
good. Export orders followed the same general trend 
as did domestic orders. Only 27 locomotives were 
ordered from builders in this country for service in 
foreign countries. This was but one-half of the number 


Oa for locomotives in the United States 


for railroad service in Table II, 356, or 56.5 per cent, 
were for freight service and only 115, or 18.4 per cent, 
were for passenger service. Some of the orders were 
for locomotives for use in both freight and passenger 
service, such as the order for ten 4-8-8-2 types by the 
Southern Pacific. 

A few years ago, one could readily differentiate be- 
tween a passenger and freight locomotive by noting 
the number of wheels on the engine truck and the size 
of the drivers. But nowadays, the increased speeds at 
which many classes of freight trains are run; the 
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Chart showing the locomotive orders, 1901 to 1928 


ordered in 1927, and was the lowest number ordered 
for export since the beginning of the tabulation shown 
in Table I. 

The New York Central was the largest purchaser 
of locomotives last year, procuring a total of 125, of 
which 100 was a single order for 4-8-2 types for freight 
service. The Canadian National, the Erie and the 


Table I—Orders for Locomotives Since 1918 . 


Year Domestic Canadian Export Total 
VOUS E AIETE EE E 39 20 986 4,889 
SC Ree ere ee eee 214 58 898 1,170 
W920. acd rec Ay alah EEE 1,993 189 718 2,905 
e A PTEE vide eta meta tted 239 35 546 820 
1922) aarin Sat aN Cate 2,600 68 131 2,799 
1923 EE ET tebe Eas Ree ee 1,944 82 116 2.142 
W924 AEE o ye eeu E S 1,413 71 142 1,626 
19258 chine vdieo hel ETET 1,055 10 209 1,274 
VO 2G oe ies BR EOE Sh hts the os Soe 1,301 61 1380 1,542 
127 > sere: Fo ra EE Meee LEET 734 58 54 846 
1928 aena r a he th be kare 603 98 27 728 


Texas & Pacific also purchased a considerable number 
of locomotives. The former ordered 60 locomotives 
of four different types for switching, passenger and 
freight service, while the last two roads mentioned, 
ordered 35 locomotives each. The Erie’s order was for 
2-8-4 types for freight service, and 30 locomotives 
ordered by the Texas & Pacitic were for freight ser- 
vice and only five for passengers. It is interesting to 
note that of the 630 locomotives, as shown ordered 
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development of passenger business to long hauls with 
cars providing the best to be had in travel comfort 
and luxury, with the attendant increase in weight per 
car, as well as in the number of cars per train, has 
developed a demand for locomotives of large capacity, 
capable of operating at high speeds over extended 
periods of time. Locomotives designed for heavy 
passenger service are also suited for manifest freight 
business. The Southern Pacific’s order for single-ex- 
pansion 4-8-8-2 type locomotives, for use in both 
freight and passenger service is, perhaps, an extreme 
example of this development*. 

Most of the orders in 1928 were placed during the 
last few months of the year. Although 1928 was a 
comparatively poor year, the order for 100 heavy 
freight locomotives placed in December by the New 
York Central for delivery during the early part of 
1929, is the largest single order for locomotives that 
has been placed since early in 1926. These locomo- 
tives are of the 4-8-2 type. 

Table II shows the types of locomotives ordered in 
1928 for railroad and industrial service and for ex- 
port. Of the 630 ordered for railroad service, 151, or 
nearly 24 per cent, were 4-8-2 types, 73, or 11.6 


* These locomotives were described in the January, 1929, Railway Me- 
chanical Engineer, page 4. 
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per cent, were eight-wheel switchers, and 55 or 8.7 
per cent were of the 2-8-2 type. It will be noted that 
locomotives having two-wheel engine trucks and four- 
wheel trailing trucks, and locomotives having both 
four-wheel engine and trailing trucks, are receiving 
favorable consideration from the railroads. Orders 
for locomotives having these engine and trailing 
truck wheel arrangements are shown in Tables III and 
IV. 

Regardless of the fact that the total number of lo- 
comotives ordered by the railroads in 1928 and 1927, 
show a considerable decrease from 1926, when 1,362 


Table II—Types of Locomotives Ordered in 1928 


Type Railroad Industrial Export Total 
0-4-0 0 5 0 5 
0-6-0 . 22 9 0 31 
0-8-0 . 73 0 0 73 
2-6-0 . 3 1 0 4 
2-6-2 . 0 2 0 2 
2-8-0 .. 6 1 3 10 
2-8-2 .. 55 2 6 63 
2-8-4 1. 42 0 0 42 
2-10-0 4 0 0 4 
2-10-2 15 0 0 15 
2-10-4 46 0 0 46 
Articulated 28 3 6 37 
4-4-0 1 0 0 1 
4-6-0 11 0 2 13 
4-6-2 7 0 4 11 
4-6-4 35 0 0 35 
4-8-2 151 0 0 151 
4-8-4 63 0 0 63 
4-12-2 23 0 0 23 
Geared 1 24 0 25 
Oil-electric or gasoline 4 9 2 15 
Electric .......0cc00. 35 15 4 54 
Miscellaneous ........ 0 0 5 

630 71 27 728 


locomotives were ordered for railroad service, orders 
for locomotives of the types given in Tables III and 
IV, have increased or remained substantially the same. 
The year 1925 saw the introduction of the 2-8-4 and 
the 2-10-4 types and the following year, the 4-6-4 and 
48-4. A total of 107 locomotives, having four-wheel 
trailer trucks, was ordered in 1926, 249 in 1927 and 
186 in 1928. Of the total number of locomotives 
ordered for railroad service, 8.2 per cent in 1926, 
31.5 per cent in 1927 and 26.5 per cent in 1928 had 
four-wheel trailing trucks. This substitution of the 
four-wheel trailing trucks for the two-wheel in well- 
established wheel arrangements, is indicative of the ef- 
fort to develop the utmost in power output with a min- 
imum increase in size and total weights. 


The Articulated Type Locomotive 


Last year also marked another year in which the 
record had been broken with respect to the largest lo- 
comotive built in the world. Although this record has 


Table IJI—Orders for Locomotives Having Two-Wheel 
Engine Trucks and Four-Wheel Trailing Trucks 


Tractive 

Road Type No. Weight, Ib. force. Ib. 
Central Vermont ............2- 2-10-4 10 415,000 =... 
Chicago, Burlington & Quincy... 2-10-4 G. esate | Bats 
Brie) eo eid ee CEEA 6 Rares ware 2-8-4 35 461,470 71,000 
International Great Northern.... 2-8-4 5 404,000 69,400 
Texas & Pacific............... 2-10-4 30 452,000 84.600 
Toronto, Hamilton & Buffalo... 2-8-4 2 383,000 69,000 


been broken at frequent intervals since the days of the 
Stourbridge Lion, the Best Friend of Charleston and 
the York, the largest locomotive in the world, always 
attracts considerable attention, not only on the part 
of railroad men, but the general public as well. The 
single-expansion articulated 2-8-8-4 type locomotive, 
delivered to the Northern Pacific in December, 1928, 
breaks a number of world records, especialiy with re- 
spect to overall length and weight, which exceeds a 
million pounds. A description of this locomotive 
appears elsewhere in this issue, and on the whole, it 
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represents a bold step forward in the attempt to in- 
crease locomotive capacity. 

Both this locomotive and the Southern Pacific’s 
4-8-8-2 types, are good examples of where the artic- 
ulated type locomotives are looked upon with favor 
by a number of railroads as the solution of traffic prob- 
lems, especially over divisions having heavy grades that 
serve somewhat as a “neck in the bottle” in moving 
trains over the entire system. 

As shown in Table II, 28 articulated type locomo- 
tives were ordered in 1928. The total of orders for 
this type has been approximately the same in previous 
years. Thirty-two were ordered in 1927, 17 in 1926, 
22, in 1925, 34 in 1924 and 53 in 1923. The Great 
Northern built 16 locomotives, having a 2-8-8-2 wheel 
arrangement in its own shops. This order and the 
order for 10 by the Southern Pacific were the largest 
orders for articulated locomotives placed during 1928. 


Comments on Design 


The principal tendency in design during the past 
year has been the effort to take advantage of every 
facility which has been developed to increase the 
amount of boiler capacity possible to obtain with a 
given weight on the drivers. This tendency, in con- 
nection with the increased use of the four-wheel 
trailing truck, was discussed in a preceding paragraph. 
Another example of this tendency has been the use 
of nickel steel in the barrel sheets of locomotive boilers 
by the Canadian Pacific. In the two 4-8-4 type loco- 
motives built by the Canadian Pacific at its Angus 
shops, the use of nickel steel has been extended to the 
firebox sheets, the tube sheets, staybolts and the arch 
tubes and carbon steel has completely replaced iron 


Table IV—Orders for Locomotives Having Four-Wheel 
Engine Trucks and Four-Wheel Trailing Trucks 


Tractive 

Road Type No Weight, Ib. force, Ib. 
Atchison, Topeka & Santa Fe... 4-8-4 Ai Boga | weda 
Boston & Albany.............. 4-6-4 5 353,000 44,800 
Canadian National ............. 4-8-4 20 389,000 =... 
Canadian Pacific .............. 4-8-4 2 424,000 60,000 
Chicago, Rock Island & Pacific.. 4-8-4 1 420,000 a... 
Delaware, Lackawanna & Western 4-8-4 20 416,000 70,000 
Denver & Rio Grande Western.. 4-8-4 10 408,500 61,000 
Great Northern .............06- 4-8-4 6 l amaaa “Sheas 
Michigan Central ............. 4-6-4 5 348,000 42,300 
New York Central............. 4-6-4 25 352,000 42,300 
in such details as tubes, braces and rivets. This per- 


mitted an increase in boiler pressure to 275 1b., with 
no greater weight than would have been required 
under the practice of two years ago in a boiler for 
250 Ib. pressure. ` 

Most of the improvements in design during 1928, 
were along the line of refinements to locomo- 
tive parts and appliances. The problems created by 
the necessity of conveying high-pressure steam through 
flexible pipes to the front cylinders of articulated type 
locomotives have resulted in several different steam 
pipe designs. The use of the booster, or auxiliary lo- 
comotive, is increasing, due to the fact, in all proba- 
bility, of the increased ability of the boilers to care for 
the steam demand. The past year has also seen a more 
extended use of steel castings, especially the extention 
of the use of locomotive bed castings. This bed cast- 
ing combines in a single unit the frames and cross 
ties, and is being used in an increasing number of new 
locomotives. In several instances, the bed castings 
have included the cylinder. 

The President Cleveland of the Baltimore & Ohio, 
which was on exhibition during the conventions of the 
Mechanical, and Purchases and Stores Divisions at 
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Atlantic City, N. J., in June, 1928, was practically 
the only outstanding locomotive in the design of 
which the water-tube firebox was incorporated. The 
equipping of this locomotive with the Caprotti valve 
gear, the first to be so equipped in this country, makes 
this locomotive one of the outstanding in the point 
of interest of those built during the year. 

The development of the long locomotive run has been 
a factor in the building of tenders of large capacity. 
Tenders exceeding 20,000 gal. and 21,000 gal. water 
capacity, are now becoming quite common, especially 
for freight power. This development has also created 
a number of lubrication problems which are being 


Table V—Orders for Rail Motor Cars and Trailers 


her 1922 1923 1924 1925 1926 1927 1928 

For service in the U. S. 51 77 120 149 142 180 175 
For service in Canada.. 7 3 12 7 4 9 10 
For export ............ 1 22 aes 34 32 12 9 
Total ..........05 59 102 132 190 178 201 194 
Motor cars ........... S 93 112 171 161 176 172 
Trailers ....... 9 9 20 19 1 5 22 


attacked in a variety of ways by a number of rail- 
roads. This applies particularly to the lubrication of 
engine truck boxes and, to a lesser extent, to crank 
pins. The use of special types of driving boxes on 
the main journals is also being extended in the replace- 
ment of the long-established crown bearing type. 

There are still many engineering problems to be 
solved in connection with the development of the steam 
locomotive. Considerable interest has been shown in 
the problems pertaining to counterbalancing, which 
perhaps indicates that this will be one of the next de- 
tails to come in for improvement. The drafting of 
locomotives is a problem which has never been solved 
satisfactorily; although much work has been done at 
various times in an effort to develop rules or propor- 
tions which could be generally applied. So far, the 
usefulness of rules so developed, has been confined to 
relatively small limits of variation in the proportions 
of the locomotive. This problem is again receiving a 
large amount of attention. 

There is a real need for research or investigation 
on such subjects as tractive force formulas for three- 
cylinder and two-cylinder locomotives with maximum 
cut-off, of the development of ratios and proportions 
of locomotives equipped with modern appliances; such 
as superheaters, feedwater heaters, etc. 


Table VI—Power Plant Capacity of Rail Motor Cars, U. S. 


and Canada 

Horsepower 1925 1926 1927 1928 
100 or less... ... cece cree eee tasei 13 14 2 5 
Over 100 to and including 125...... 5 7 1 
Over 125 to and including 150...... 9 ae 3 
Over 150 to and including 175...... 20 1 1 
Over 175 to and including 200...... 49 3 3 1 
Over 209 to and including 250...... 36 65 43 13 
Over 250 to and including 300...... 2 26 76 64 
Over 300 to and including 350...... så ee ee 24 
Over 350 to and including 400...... 2 a oe 17 
Over 400 ...cccccccccecencncscseee oe 19 16 25 
Unclassified ....essssesosssosreceeo oe F 24 7 


Locomotive springs, the use of alloy steels and. other 
metals in locomotive construction, are also subjects 
which are becoming of increasing importance. 


Diesel and Oil Electric Locomotives 


Table II shows that of the 15 oil-electric locomo- 
tives ordered during 1928, only 4 were for railroad ser- 
vice. One of the four was ordered by the Erie, two 
by the Hoboken Manufacturers’ Railroad and one 
by the Illinois Central. All four have the same wheel 
arrangement, 0-4-4-0 and are powered with Ingersoll- 
Rand oil engines, and have General Electric trans- 
mission. The locomotive for the Erie and one of the 
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two ordered by the Hoboken Manufacturers’, develop 
a tractive force of 36,000 Ib. and the remaining two, 
develop a tractive force of 60,000 Ib. each. The num- 
ber of locomotives ordered for domestic service, classi- 
fied under the general head “Oil-electric or gasoline” 
in Table II, is the same as the number ordered for 
the same service in 1927. Of the locomotives ordered 
in 1927 for domestic service, nine were for railroad 
service and four for industrial use. Fifteen oil-elec- 
tric, or gasoline locomotives, were ordered for domestic 
service during 1926. 

There are now more than 40 Diesel or oil-electric 
and gasoline locomotives now in service in the United 
States and Canada. This type of motive power has 
demonstrated its practicability for switching service, 
which, no doubt, was the reason for the large number 
of orders placed by industrial concerns last year. 

The past year, however, saw several locomotives 
of this type designed for regular road service. Two 
Diesel-electric locomotives are now in road ser- 
vice on the Putnam division of the New York Central, 
one in passenger and the other in freight service. The 
2,660-hp. Beardmore Diesel-electric locomotive, which 
was recently completed for the Canadian National, is 
undoubtedly the outstanding development in this field. 
This locomotive develops a starting tractive force of 
100,000 Ib. and is the first locomotive of this type to be 


Table VII—Comparison of Rail Motor Car Weights, U. S. 
and Canada 


Weights 1925 1926 1927 1928 
25,000 Ib. and under...........ccecceee ccc araa 6 7 
Over 25,000 lb. to and including 50,000 Ib..... 19 7 de 
Over 50,000 Ib. to and including 75,000 Ib..... 74 2 4 ete 
Over 75,000 lb. to and including 100,000 Ib..... 27 79 29 5 
Over 100,000 Ib, to and including 125,000 Ib..... 7 32 88 69 
Over 125,000 Ib. to and including 150,000 Ib..... a 5 21 53 
Over 150,000 Ibis asses s senemi se eb Meee ek aa ox 1 Le 9 
Unclassified. ivy se. cones cox vee Say eens news oy 26 22 


placed in service in America which at all approaches 
in horsepower capacity, the requirements for other 
than light branch line operation or switching service. 


Rail-Motor Car Orders in 1928 


Table V shows the orders for rail-motor cars and 
trailers for each year beginning with 1922. During 
1928, orders were placed in the United States and Can- 
ada for 172 motor cars and 22 trailers, making a grand 
total of 194. Of the total, 175 were for service in the 
United States, 10 for service in Canada, and 9 for ex- 
port. Prior to 1922, relatively few modern self-pro- 
pelled passenger cars were placed in service on the 
steam railroads of North America. However, since 
that time, this type of equipment has rapidly grown in 
favor, as shown by the increase in the total figures 
for each year in Table V, and at the present time, 
there are approximately 900 rail-motor cars and trailers 
in service in the United States alone. About 440 of 
the rail-motor cars have electric transmissions and the 
remainder have mechanical transmissions. 

It will be noted from Table VI, that the trend in 
the design of rail-motor cars is toward larger power 
plant capacity. In 1925, there were only two rail- 
motor cars ordered with power plants developing over 
350 hp. and none were ordered that developed over 400 
hp. However, in 1926 there were 19 rail-motor cars 
ordered having a power plant capacity of over 400 hp. 
and 16 rail-motor cars came under this classification 
in 1927. During the last year, 25 rail-motor cars hav- 
ing over this power plant capacity, were ordered. 
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The trend toward the larger power plants is in- 
dicated in a striking manner in Table VI, by observ- 
ing the largest number of rail-motor cars ordered each 
year, with respect to power plant capacity. Likewise, 
the trend towards greater weights is indicated in a 
similar manner in Table VII. 

The year 1928 saw the advent of the Diesel engine 
in the rail motor-car field. Orders were placed by 
the Canadian National during the year for several cars 
equipped with Beardmore Diesel engines. Several rail- 
motor cars were ordered for service in the United 
States, the engines of which were designed to use dis- 
tillate as fuel. One rail motor-car was ordered by 
the Chicago, Milwaukee, St. Paul & Pacific to be 
powered with a steam engine furnished by the Rail- 


Highball Scott 


way Locomotor Company, a development that will be 
watched with considerable interest. 

A number of western railroads have converted some 
of their rail motor-cars of an early design, such as 
the McKeen type, and equipped them with gas engines 
of modern design and electric transmission. The 
Chicago, Rock Island & Pacific converted three 
postal cars to self-propelled operation, equipping them 
with dual-power plants of 800-hp. capacity. These cars 
are not only available for motor passenger service, but 
may also be used as locomotives for branch line freight 
service. The power plants installed by the Rock Island 
in these cars are of interest in that they mark the in- 
troduction of the eight-cylinder motor in the rail-car 
power field. 


Dissertates on 


Advertising” 


Bill Babbitt learns from a master mechanic 


what should not 
good technical 


AD Bill Babbitt been satisfied with the letter- 
H heads he used for his business correspondence, 

he would not have gone over to Rockside to see 
a printer in regard to getting out some new business 
stationery. Had he not been in Rockside he would 
have missed seeing his old friend Highball Scott. 
However, while in town, why not see Highball first. 
Bill had some photographs from which might be select- 
ed an excellent subject for 
either advertising cuts or a 
letterhead illustration to use 
on the Evergreen Nursery 
Farms stationery. Thus it 
came about that Bill dropped 
into Highball’s office one 
morning to find that worthy 
railroader busily digging 
through a stack of mechanical 
magazines which were always 
on file in Highball’s office. 

“Morning, Highball.” 

“Hello, Bill. Sit down and 
be at your ease. Just hunting 
something.” 

“Hope you haven’t mislaid 
any bank notes or Liberty 
Bonds in the pages of your 
magazines, Highball.” 

“No, it wasn’t that. Sit down, sit down, I will ex- 
plain it all to you sometime. How have you been?” 

“Fine, Highball,” answered Bill. “Things going good. 
Came over to get some letterheads and envelopes fixed 
up. While I am here I am going to ask your opinion 
of my scheme for a letterhead for Evergreen Nursery 
Farms stationery.” 

“Glad to help you if I can. What’s your idea?” 


* The sixth of a series of Articles written by a former peddler. 
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) Bill and Highball get together again 


Railway Mechanical Engineer 


be included ina 
advertisement 


“Just to show what a little shrubbery will do, High- 
ball, in the way of beautifying a property, look at this 
little place I first bought with the intention of tearing 
down the house and utilizing the grounds. After con- 
sideration I decided the property was worth repairing, 
at the same time making it more presentable. To make 
a long story short, the first picture shows the place as 
it looked when I bought it. The second one shows it 
; after a few repairs had been 
made and the ground set off 
with some shrubbery arranged 
to the best advantage. What 
do you think of it?” 

“Nice looking little prop- 
erty, Bill, although the im- 
proved appearance is not en- 
tirely due to the shrubbery. 
The new roof, a chimney 
evidently rebuilt, the house 
painted, porch repaired, and 
that lawn you have in front 
go a long ways towards mak- 
ing the shrubbery show to its 
best with an attractive back- 
ground. Funny thing you 
chanced to drop in just at this 
time. I was busy running 
through these magazines in 
search of an ad. I saw it some months back. Don’t 
remember the name of the company.” 

“What kind of an ad. was it, Highball,” asked Bill? 

“Oh, just a little shop tool. It might as well have 
been a squirt can for safety-valve oil, or a left-handed 
monkey wrench as anything else, because, of course, 
that is what it wasn’t. Now naturally in running over 
the advertising pages in search of this particular de- 
vice, I have been looking at a pumber of other adver- 
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tisements. As I leaf the pages over, you know the 
thought struck me that there is a whale of a difference 
in the way people who have goods to sell go about 
the job of announcing the fact to prospective customers 
through the medium of trade journals.” 

“I don’t quite get the idea, Highball. I realize there 
is a lot of difference in advertisements. Of course 
there would be. In the first place no one cares to copy 
the other fellow’s stuff, and then too, wouldn’t you 
consider that it is advisable for an advertiser to put 
his sales talk before you in such a way as to attract 
your attention?” 

“Yes, of course that is right and proper, but haven’t 


Highball objects to poor firing and I. C. C. defects 


you ever noticed that in going about the business of 
presenting the subject to the readers, some of the peo- 
ple who put out advertising, have a better method of 
getting to the readers than others have? Did it ever 
occur to you that some advertisers seem to give a whole 
lot more thought of what the reader’s opinion will be 
than others do?” 

“Can't say that I have ever noticed that particularly, 
Highball. I do know that some advertisements seem 
to impress you more favorably than others, much the 
same as some salesmen impress you more favorably 
than others. That reminds me of!a line I once read 
in a trade journal. As I recall it now it did emphasize 
the identical thought that you have just mentioned. 
What was it now? Oh, yes, something like this: ‘The 
purpose of our advertising matter is to sell the men 
your salesmen never see.’ In other words, the pub- 
lisher of that particular magazine preaches the sermon 
in a single sentence. Fact too. There is one thing cer- 
tain, i.e., that all literature sent out by a company 
reaches its destination. A man may be in conference; 
he may be dictating; he may be a little late in the morn- 
ing or he may be too busy to see you today, but Uncle 
Sam’s mail, without any ceremony, goes right into his 
office and must be disposed of. Sitting here I can see 
that certain forms of advertising wind up in your 
waste basket. At the same time I can see that certain 
other forms of advertising are carefully preserved in 
your magazine files, and that you pay quite serious at- 
tention to the advertising in your mechanical magazines 
is shown by two facts. The first, that you keep the 
magazines on file. The second, as you have just now told 
me, you were searching through back numbers of your 
magazines for an advertisement that you had seen 
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sometime. You never met a representative of this 
company which you mention. Probably you never had 
a letter from them, and yet you noticed at one time 
that they had a product which was of interest to you. 
In this case the statement I quoted a few minutes ago 
is literally true. That one advertisement has sold a 
customer who has never been approached by a repre- 
sentative of the sales company.” 


Advertising Pages Should Create Interest 


“Sound talk, Bill, which reminds me of something I 
read sometime ago. This man, I understand, was not 
an advertiser, but he was a salesman. He expressed 
himself as not being able to understand why advertising 
should not convey to the readers practically the same 
things as a highly successful salesman would use in a 
personal sales talk. If such is the case let me say to 
you that I have met men whom I considered were 
highly successful salesmen who did not talk at all like 
some advertisements read. Now bear in mind that I 
am not an advertising man. I never wrote an adver- 
tisement in my life. I may or may not be able to judge 
good from bad in advertising. By the same token, 
however, I am not a hen, but I can tell a bad egg from 
a good one. In other words, Bill, I am the consumer 
in either case, so while my opinion as a layman may 
be of no value, between old friends there is no harm 
in commenting on ‘advertising as she is spoke.’ 

“Here is a case in point. This firm has a machine 
to sell. We probably will buy a machine of this type 
some day. The magazine in which the ad appears is 
a railroad magazine. Here is a cut of the machine. 
Good looking machine. Probably all right. Let us 
look over the reading matter. Do we see sizes, capac- 
ity, floor space, type of bearing, lubrication, output or 
any other little details mentioned? No, but down be- 
low we are told to ‘Call at Booth steen.’, such a date 
at such and such a show. Now if this show happens to 
be run in connection with the annual meeting of the 
National Baby Carriage Manufacturer’s Association, 
the chances of a railroad man attending that show are 
rather remote, and as they are rather remote, why 
occupy a whole section of valuable advertising space 
telling me nothing ?” 

“Didn’t that ad create interest on your part, High- 
ball ?” 

“Yes, certainly it did.” 

“Well, if it created interest on your part, isn’t it 
carrying out it’s purpose?” 

“Might be much in the same manner as you would 
create interest if you dropped in on a stranger some 
day and told him you had some beautiful shrubbery 
which you wished to sell him and, while you would 
spend several dollars in car fare and your time to call 
on your prospect, you would conclude by saying that 
you didn’t know just how large these shrubs would 
grow, whether they shed their leaves every fall or 
not, but if the prospective customer would drive over 
to Stringville some day, he could see some of them 
growing there. Maybe that would be successful sales- 
manship? 

“Here is another advertisement. This fellow calls 
attention to the strength of a powerful locomotive. As 
a prospective customer I don’t care a whoop how 
powerful that locomotive is. I fail to see what the 
power of a locomotive has to do with the output of a 
grindstone or a corn sheller.” 

“You don’t get the idea, Highball. Here is that 
artist’s thought. He pictures a locomotive to call to 
your mind strength, speed, and endurance, and tries 
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to establish a parallel train of thought in your mind 
concerning the durability and the use of his particular 
product. That locomotive is only used figuratively, you 
understand.” 

“Oh, I see. Something on the same order as if a 
tooth paste company, for example, would precede their 
advertisement with a cut of a sausage grinder to show 
the endurance in a set of teeth cleansed and conditioned 
with their product?” 

“Well, the sausage grinder might be a little far 
fetched, but I see that you are looking towards day- 
light. The locomotive merely symbolizes the thought 
of the writer of this ad.” 

“T see, I see. 
reputable publication. This advertisement shows that, 
since the installation of a particular machine tool, the 
operator is now doing a certain job in one hour’s time 
that formerly required a day. You look at the size 
of the job, Bill. You know the material, and you 
know mighty well with the average machine you should 
do those pieces in not more than two hours each. The 
reason I know this is that since reading that ad, I 
checked up on the job in our shop and I know that 
on a machine that has been in service for more than 
twenty years, our man is doing the same pieces in less 
than two hours and is not hurting himself at that. If 
what is told in the advertisement is the positive truth, 
I would like to know the whereabouts of the shop that 
allows a man to putter away eight hours on a job that 
can be done on a machine that you might consider to 
be out of date in less than two hours.” 

“Well, you see, Highball, the thought is there; it is 
a contrast. There is no question that if you can do 
the job in two hours on a machine that is due for re- 
tirement it should be done in an hour on a good, stiff- 
backed, up-to-date machine.” 

“I agree with that all right, but why mislead me with 
a fairy story? You might just as well, in my judge- 
ment, save your time if you were trying to make that 
ad talk to me as a highly successful salesman talks, as 
to try to plant the impression in my mind that I would 
make an eight to one production gain by the use of 
this machine. Isn’t it possible, Bill, that the readers 
will decide there was something fishy about the whole 
advertisement ?” 

“He might at that, Highball. It might have been 
better for him to say that a great many shops were 
doing this job at the rate of two hours each, but with 
his particular machine, the output could be doubled.” 

“Well, I would take the whole thing more seriously 
if he did that, Bill. But that does not explain this 
other fellow. He gives you a good start in his ad; just 
a hint, however, of what his machine embodies, and 
then concludes after he has my curiosity duly aroused, 
by saying ‘write your jobber for information, or write 
us.’ I believe he would create a better impression in 
the mind of the reader if he would say ‘we will send 
a pamphlet if you write us.’ Not that it makes any 
difference in particular, but when he switches me 
around to write the jobber, it has a certain flavor of 
the bad railroad habit of ‘passing the buck’.”’ 

“How about this ad, Highball? Here is a fellow 
that does not show a modern locomotive. He shows 
an old timer. Anything particularly impressive about 
that ad?” 

Highball Likes Historical Ads 

“I read every ad that embodies something of a his- 
torical nature like as covered by that fellow’s talk. 
Here is the point. I see illustrations of modern loco- 
motives every day and they are regular locomotives, 
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Here is one in a recent number of a ` 


too. They are not some mythical piece of machinery 
that exists in the artist’s imagination. I also see where 
the writer of that advertisement symbolizes something 
in using that picture of a locomotive of Civil War days. 
He has got the talk across to me that his concern was 
building equipment for locomotive repairs at the time 
that particular type of locomotive was in use, and that 
his company is still building railroad shop equipment. 
Obviously, that manufacturer has a good product or 
he would not have been able to stay in business from 
the time of the Civil War up to the present day. I 
believe in that case that the locomotive picture per- 
forms a two-fold purpose. First, it attracts my 
attention because such locomotives had passed into 
history before my advent into the railroad field. Now, 
as a shop man, I am interested in comparing that loco- 


Mail reaches its destination 


motive with those of the present day. The development 
of the locomotive in a matter of over half a century 
is a decidedly interesting subject. 

“Whether that illustration is true to life or not, I 
don’t know. It doesn’t make any difference. In a 
general way it looks good to me, and there is sufficient 
detail to convince me that the men who built the loco- 
motives of that day were real mechanics. They laid a 
good foundation for us to build on and I am glad 
to look at something that recalls their efforts. The 
second purpose is that which I have already mentioned, 
that the development of the product of this particular 
concern has paralleled the development of the locomo- 
tive. In other words, as we would say in our village 
daily they are ‘old and highly respected citizens of our 
community’.” 

“I judge from your remarks that an advertisement 
carrying an illustration, although rather faintly con- 
nected with the product being advertised, interests you 
so long as it tells you something you do not know,” 
said Bill. “Is that your thought, Highball?” 

“That’s the idea.” 

“Well if such is the case, doesn’t this picture of a 
speeding passenger train running along a well ballasted 
track with a background of mountain forest arrest 
your attention? For example, let us look at this ad. 
Now what is wrong with that, Highball?” 


Illustrations Should Show True Conditions 


“Umm, lessee. First why is the ad. on that page? 
Because this particular manufacturer whose name 
appears at the bottom, has a tool to sell. Very good. 
Up in one corner is a photograph of the machine. 
Alongside, and as a background, is a rather indistinct 
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picture of a shop interior. The man in the foreground 
of the picture points towards a locomotive. I don’t see 
a whole lot about that man or that locomotive in the 
picture that concerns the machine. Another place on 
the page is your locomotive with a passenger train and 
proper scenic setting. You say the locomotive is 
speeding, Bill. How do you know it is speeding?” 

“Don’t you see that cloud of black smoke trailing 
back along the train?” 

“Yes, I see it.” 

“Well that symbolizes motion. Now, if the locomo- 
tive were standing still, that smoke would go straight 


“Yes, but what a rotten job of firing! If the Carbon 
Valley engines smoked up things in that manner at 
some of the towns along the line, the smoke committee 
and the city dads would raise a howl to the heavens. 
And it would reach our ears—plenty too. Now that 
steam blowing out around those cylinders and trailing 
back: that symbolizes metion—action—speed, too?” 

“Certainly don’t you grasp it?” 

“Did you ever see an engine on the Carbon Valley 
with such a cloud of steam around her front end that 
the ‘hogger’ couldn’t see anything south of the running 
boards? If what is shown in this picture was typical 
of conditions on this railroad, I have an idea there 
might be some strange faces in the motive-power de- 
partment before a great while.” 

“What you say is true, Highball, but doesn’t this old 
Civil War locomotive show quite some smoke coming 
out of the stack ?” 


“TIl admit that. At the same time let me whisper 
to you that fuel economy, which embodies some study 
of combustion in a locomotive firebox, has advanced 
noticeably in the last half century. Going a little 
farther with this ad, after I have told you I am not 
interested in this phantom view of a shop interior, nor 
in the speeding locomotive of a passenger train, let us 
gct back to what the ad really tells us about this par- 
ticular machine. Here she is—a little reading matter. 
About a half page wide and three inches long. Four 
paragraphs: One tells about transportation; the next 
tells you to note the rugged strength of the various 
members of the locomotive; another tells us a little 
more about the locomotive, and the fourth informs us 
that certain parts of this locomotive are shaped by the 
use of this particular machine. Never a word about 
the size and capacity of the machine—whether it is 
built in one or in six sizes or any other information 
of that nature.” 


“How would you utilize that space, Highball?” 

“Going back to the example of your narrow-gage 
hen producing eggs, I admit I might be as incapable of 
teaching a hen how to lay an egg as teaching an adver- 
tising man how to write his advertisements. But we will 
all agree that we prefer fresh eggs. We know how we 
want. them cooked, too. Same with the ad. If this 
particular advertisement showed me how best to locate 
this machine tool in relation to its surroundings, or if 
there was a hint concerning the foundation or possibly 
a little advice as to how to get the best operating results 
from the machine, that kind of a picture of the in- 
side of a shop would be worth while.” 

“I don’t know but what you are right, Highball.” 

“From the viewpoint of the fellow eating the egg, 
I know darned well I am right. Taking a hens-eye 
view of the subject, I may be wrong. If I am, so is 
this fellow who has the clothing sale advertisement in 
the daily paper. Notice that illustration at the head 
of the block advertising the overcoats. You see that 
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advertiser shows the overcoat being worn by a fine, up- 
standing looking fellow. Notice too that the lad’s 
trousers and hat, as well as his collar and tie, are the 
latest thing in men’s styles. I also note that the young 
man’s shoes are in keeping with the rest of his outfit. 
Now, you might dress his feet in miners’ boots or hob- 
nailed shoes, to symbolize the lasting qualities of the 
overcoat.” 

“But, Highball, you never saw a properly attired 


man wearing a dress overcoat, kid gloves, and hob- 


nailed shoes, did you?” 


“No, can’t say that I ever did, Bill. Neither did 


.I ever see a lot of properly maintained locomotives 


with leaky cylinder-head joints, valve-stem and piston- 
rod packing, blowing, and one or two cylinder cocks 
stuck open, while the engine is doing her stuff between 
terminals. Bill, here are illustrations of five locomo- 
tives, each and every one of them either smoking sin- 
fully or leaking steam at a rate that would chill a loco- 
motive man’s blood.” 

“Oh, yes, get the humor of this one, here. ‘Put your 
problems up to our experts. They will adyise you.’ 
If the experts don’t know any more about locomotives 
than the advertising syndicate does, I might hesitate 
about seeking their advice. However, I don’t believe 
that is the case. Some of these concerns I personally 
know have men who can tell you anything that you 
need to know concerning the application of their pro- 
duct. Not only that—many of them can give you 
advice on almost any shop subject you see fit to submit 
to them, and their advice is valuable too. They know 
their stuff. It might be a good idea for the advertising 
man to shoot his copy over to the mechanical experts 
once in a while in something of a ‘What’s wrong with 
this picture’ spirit.” 

“Here is a well known machine-tool builder’s ad, 
Highball. What would you say about this?” 

“I see a machine tool, a list of the sizes or capacities 
in which the tool is built. A job in the chuck—ap- 
parently set up ready to do business. Over here at the 
right is a layout of the tooling for this particular job.” 

“You like that, do you Highball?” 

“Who wouldn’t? Not only does that tool builder 
show us that they machine that particular piece, but 
they show us how to do it. I consider that information 
worth while. Information pertaining to the machine 
is vastly more interesting to me than a photograph of 
the automobile in which this particular piece is used. 
In other words this advertiser tells us something that 
we should know.” 


One Way of Attracting Attention 


“How about this advertisement, Bill? The gent on 
the scaffold appears to be drilling a hole through a 
boiler shell without the little formality of removing the 
lagging. Ever seen it done?” 

“No I never did, Highball. Possibly you don’t 
understand. That is just another way of attracting 
attention. Possibly, you, as a shop man would glance 
at that ad and see nothing unusual if a man were drill- 
ing a hole in the boiler in the every-day manner, but 
you see something here that is unusual. It excited 
your curiosity. The advertiser secures your interest 
by showing something unusual, although unreal. As a 
consequence you read the advertising matter. I don’t 
entirely agree with the practice. My shop training, 
like yours, causes me to accept the advertisement with 
more or less of a jolt. However, I have known cases 
where the advertiser’s attention has been called to 
errors of this kind, and the matter explained just as I 
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have explained it to you. Possibly, if the readers were 
not too practical shop men, they would accept the lesson 
in a different manner.” 

“If the readers were not practical shop men, Bill, 
they would never know the difference. If they don’t 
know the difference, what advantage would there be in 
using a wrong illustration? If they do know the differ- 
ence, and I believe that most of the readers of this 
advertisement do know the difference, it creates an un- 
favorable impression. Boiled down to a single ques- 
tion, where is the advantage? 

“While I am not any too well informed in regard 
to train operation, I would say that the locomotive and 
passenger train in this illustration for double-track 
operation, appears to be running against traffic. Then 
if you consider the wording of the advertising ‘Safe 
train operation, etc.’ you and I must agree that either 
the train is headed in the wrong direction for safe 
operation or else we have a lot to learn about railroads. 

“This page, that urges us to save fuel and offers to 
show us how it may be accomplished by use of this par- 
ticular equipment, also shows a train in motion. Do 
you notice, Bill, that the tender is loaded to the last 
lump with coal. If this were illustrating a real con- 
dition, we would agree that a tender that carried this 
amount of coal while on its way down the line was 
badly overloaded. The lesson I take from this is that 
the first step in saving fuel is to load tenders properly 
and not to spill coal along the right of way. Aside 
from being a wasteful practice it is more or less dan- 
gerous to Dominic, Guiseppi, and Pete, who are the 
landscape artists entrusted with the care of the tracks. 
After we have that lesson thoroughly learned, we might 
consider the use of our friend’s device as a farther 
step in fuel economy.” 

“Yes, I believe you are right, Highball. That re- 
minds me of a picture I once saw used to illustrate the 
virtues of ‘Stickem’s belt dressing.’ I was horrified 
to see that the planer used as a subject for the illustra- 
tion had the cross rail a foot or so above the job, and 
I also noticed that the gap was bridged by a tool slide 
run out beyond its normal position, while a feeble 
looking tool shank was doing its best to cover the re- 
mainder of the aching void. I promptly decided that 
if ‘Stickem’s belt dressing’ would do 30 per cent of 
what it’s maker claimed for it, that something was 
going to happen in the neighborhood of that planer 
once the tool got it’s nose buried in a respectable cut 
on the surface of the job. The reason for all this was 
that the planer shown in the illustration was the planer 
our company handled. To that belt-dressing com- 
pany, a belt was a belt and nothing more. Their inter- 
est began and ended in the belt alone.” 


A Comparison Made 


“Does make a difference, doesn’t it, Bill, when you 
put the shoe on the other foot? I will bet you that an 
advertisement of that kind wouldn’t please you or any 
other progressive machine-tool man in the least, and 
if you were buying belt dressing, you would look on 
that advertisement with the same suspicion that I did 
this one showing the locomotive buried under a lot of 
I. C. C. defects in the way of steam leaks. 

“Getting away from railroad advertising, I wonder 
if you ever looked at some of the high grade weekly 
magazines that get a gold-mounted rate for their adver- 
tising space. Do they work that space to the fullest ex: 
tent? You may be assured they do. Take for example 
an automobile advertisement. Quite frequently you 
will see a true illustration of the automobile itself. The 
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attractive appearance of the automobile is farther en- 
hanced by the addition of a good-looking girl and a 
well-dressed man. The background shows throngs of 
people in their holiday attire, or the setting may be a 
picnic party, or again it may be so arranged as to bring 
to mind a home-coming party for some holiday occasion, 
but all in all you will scrutinize these pictures mighty 
close and not find a discordant or improbable feature 
in the whole picture. Here is a case where there is 
substantial evidence that the people paying for the 
space, read their own advertising. 

“I have gotten quite a load off my chest concerning 
the pecularities of the advertising man. Possibly my 
viewpoint is all wrong, but if I were preparing adver- 
tising, either for nursery products or for railroad equip- 
ment, I would always endeavor to make things appear 
real. I would stick to my text. It is more important 
that I tell how many rivets per hour can be driven with 
my pneumatic hammer, than it is that I tell the size of 
the locomotives in which the rivets were driven. Inci- 
dentally it might be well for me to mention the reason 
why my particular hammer will perform in so creditable 
a manner. 

“It might be advantageous for a concern selling drills, 
reamers, or cutters, if we may consider those items to 
illustrate our point, to omit the locomotive picture and 
use that valuable space in giving a few words of advice 
on how to get the best results from their product. Con- 
sider this booklet Blank & Blank put out as a model. 
They not only caution about setting up work, or mount- 
ing and grinding cutters, but go farther by telling what 
grade and grit to select in the grinding wheel used to 
resharpen their cutters. Then, to clinch the story, they 
show how a wrongly-ground cutter looks under a micro- 
scope. The tack in the end of the paddle is that this 
particular cutter was good for only 25 per cent of what 
it produced before it was misused in grinding. Their 
cutters might look the same, in the advertising space, 
as any other cutters, but I believe that the suggestions 
would serve to fix in the minds of the reader that Blank 
& Blank make good tools, and hand out valuable advice 
free with their advertising. 

“I was first won over to Blank & Blank tools by the 
make-up and contents of their booklets. Their tools are 
on a par with their printed matter—first class in both 
cases. The shop men do not always see the catalogues 
or pamphlets, but many of them do read trade journals. 
Consider the mechanical side when preparing a mechan- 
ical ad. Anything put over that helps the man in the 
shop won’t hurt the manufacturer.” 
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Lehigh Valley all-steel automobile car built by the American 
Car & Foundry Company 
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The Characteristics of Injectors 


The utility of exhaust-steam injectors as 
locomotive feedwater heaters 


By R. M. Osterman 
Vice-President, The Superheater Company, Chicago 


Part I 


boilers by exhaust steam has become more fully 

recognized on American railroads and since appa- 
ratus designed for that purpose is being applied in in- 
creasing quantities in this country, it may be of interest 
to review the possibilities of injectors, and particularly 
injectors working with exhaust-steam pressures—so- 
called exhaust-steam injectors—which have found con- 


C ie the preheating of water fed to locomotive 


} 


Fig. 1—Diagram of single-stage injector of simple type 


siderable use on European locomotives, but which have 
more recently had the attention also of American rail- 
roads. 

The Injector Phenomenon 


All calculations of injector performance must start 
from the following fundamental equations’ : 


W (e — 32) + — (Pr — Pe) W + SH= 


r 
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Where 
= weight of water flowing into injector in pounds per hour 
te = temperature of suction water in degrees fahrenheit 


height in feet of column of water corresponding to 1 Ib. pressure 
per square inch 


L = mechanical heat equivalent, equal to 778 ft.-lb. per sec. per B.t.u. 

S = weight of steam in pounds per hour 

Pe = absolute pressure of suction water due to static head 

Po = absolute pressure of suction water in condensation zone 

P = absolute pressure of delivery water 

ve = velocity in feet per second of suction water when entering con- 


densation zone 


® Abstract of paper and discussion presented by the Railroad Division at 
the annual meeting of the American Society of Mechanical Engineers, 
New York, December 3 to 7, 1928. Í 

i The following text references were given. in the first part of Mr. 
Osterman’s paper: “Practice and Theory of the Injector, by Strickland 
E. Kneass, Jon Wiley & Sons, 1910; and “Injectors, Their Theory, Con- 
struction, and Working,” by W. W. F. Pullen, Technical Publishing Co., 
Led., Manchester, 1906. 
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vs 


velocity in feet per second of steam having adiabatically expanded 
to the condensation pressure 


v = velocity in feet per second of water at entrance to delivery nozzle 
C = coefficient of friction and impact A 
H = heat in B.t.u. above 32 deg. contained in 1 Ib. of operating steam 
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Fig. 2—Delivery pressure (gage) P as a function of ratio of 
water to steam—Operating steam pressure 135 Ib. abs. 


Equation (1) states that the sum of the heat con- 
tained in the suction water, the heat equivalent of its 
mechanical energy in entering the combining nozzle or 
the condensation zone, and the heat contained in the 
operating steam must be equivalent to the heat of the 
mixture plus its mechanical energy. With the assump- 
tion contained herein that radiation losses are negligible, 
the thermal efficiency of the apparatus is 100 per cent. 

Equation (2) gives expression to the fact that the 
momentum of the entering water plus the momentum 
of the steam gained through expansion is equal to the 
momentum of the mixture, taking into consideration 
the fact that part of the momentum is destroyed by 
impact and friction. 

Fig. 1, showing a simple type of single-stage injector 
in diagrammatic fashion, may be helpful in concentrat- 
ing on the underlying physical phenomenon. The in- 
jector consists of a chamber & having a nozzle-shaped 
outlet b. Operating steam is admitted through pipe / 
and water through pipe f from the supply tank e and 
through opened valve o. A nozzle a slides within 
chamber k and is packed against its cylindrical walls 
at p. Its position can be shifted with handle g, and 
therewith the annular opening between nozzles a and 
b can be altered, which determines the water supply. 
Condensation takes place within b ahead of nozzle a, 
and the mixture enters the delivery tube c with the 
velocity v, which later is converted into pressure P. 
The water then flows at that pressure through check d 
into the feed pipe. The gap between the combining 
and delivery nozzles is seen to be encased in chamber 
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4, which is connected through an overflow and check 
valve h with the atmosphere. 

Upon opening the water valve o, the combining noz- 
zle b and the overflow chamber 3, as well as the delivery 
nozzle c, will be filled with water under the pressure 
of the static suction head h*, causing a free outflow of 
water through check valve h, and causing it to rise 
through check d to the level in the supply tank. When 
steam is admitted through pipe J, and when nozzle a 
has been shifted into a certain position with relation to 
the stationary nozzle b, the momentum of the condens- 
ing steam is sufficient to entrain the quantity of water 
admitted, the injector primes, and the mixture enters 
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Fig. 3—Value of impact and friction coefficient C as a 


function of delivery temperature t 
From Kneass, “Practice and Theory of the Injector.” 
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the delivery nozzle with a great enough velocity v to 
start a continuous flow against the prevailing boiler 
pressure. Injector action is established owing to heat 
transfer between the steam and water, which makes 
the steam condense, and which causes a vacuum region 
ahead of the mouth of the steam nozzle and within 
the fluid body in the combining nozzle. 

The shape of the nozzles and their relative position 
to each other are factors that largely govern the degree 
of perfection with which the momentum of steam and 
water can be combined under otherwise similar con- 
ditions. The amount of operating steam pressure 
available, the quantity and temperature of the suction 
water, as well as the head under which it reaches the 
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Lb. of Water per Lb. of Steam 
4—Delivery-pressure characteristic of the simplest type 
of injector working with 1-lb. gage pressure and 

varying water temperature 


Fig. 


injector, are all quantities that enter into the phenom- 
enon as they affect the facilities for condensation and 
the gain of kinetic energy through expansion. The 
finish of the nozzles, or the manufacturing excellence, 
a another variable, because it affects the frictional 
losses. 
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Attempts have been made to determine the shapes 
of combining nozzles mathematically, on the basis of 
physical laws of heat transfer between steam jet and 
water jet applying to condenser practice, but nearly 
all progress in the design of injectors as a whole has 
been the result of laborious experimentation which 
yielded to the experimenters certain empirical data, on 
the basis of which injectors of various capacities and 
for various duties were designed. 


General Injector Characteristics 


Referring to Fig. 2, a delivery pressure of about 
170 Ib. is the highest that can be allowed in order to 
obtain a regulation of water quantity of 50 per cent; 
that is to say, from 6 lb. to 12 lb. of water per pound 
of steam. The highest mechanical efficiency, or what 
is nearly proportional thereto the highest pumping out- 
put per B.t.u. steam input, is then also essential for 
obtaining ample enough regulation. 

The pumping ability of an injector and its feeding 
limits also depend, as previously mentioned, upon the 
temperature of the suction water, and in order to illus- 
trate that influence other curves were added to Fig. 2 
which were calculated with the help of experimental 
data in Kneass’ book. Curve 2 applies to a suction- 
water temperature of 40 deg. F. and curve 3 to one of 
90 deg. F. In calculating these curves the same co- 
efficient C (see equation [2]), which Kneass. found in 
his experiments with 65 deg. water, and which are 
shown in Fig. 3 as the function of delivery temper- 
atures obtained, were used. C, as already explained, 
represents the ratio of the delivered momentum of an 
injector as compared with the one of an ideal injector 
when both carry a comparable condensing load which 
latter must be approximately proportional to the deliv- 


Table I—Experimental and Calculated Values for Determin- 
ing Injector Performance—The Results Are Plotted in Fig. 2 
1 


2 3 4 5 6 7 8 
s wW Ibe per H—Hv ft. p biper 
s t . per H—Hv t. per . per sq. in 
deg. fahr. S deg. fabr. sq.in.abs. B.t.u. sec. C gage 
40 5 237.0 23.7 132 2550 0.355 148.0 
40 6 209.0 14.0 162 2855 0.430 199.0 
40 7 178.0 7.2 206 3205 0.500 262.0 
40 8 + 171.5 6.1 213 3275 0.515 228.0 
40 9 158.3 4.5 231 3400 0.545 224.0 
40 10 147.5 3.5 246 3515 0.570 216.0 
40 11 139.0 2.9 256 3590 0.585 199.0 
40 12 131.0 2.6 264 3620 0.600 181.0 
90 5 279.0 48.0 79 1990 0.200 28.5 
90 6 252.0 31.0 111 2360 0.310 71.0 
90 7 232.0 22.0 136 2615 0.370 96.0 
90 8 216.0 16.0 156 2795 0.415 107.0 
90 9 203.3 12.3 171 2930 0.445 110.0 
90 10 193.0 10.0 183 3030 0.470 109.0 
90 11 184.5 8.2 196 3140 0.485 105.0 
90 12 177.5 7.1 206 3200 0.500 98.5 


ery temperature of the mixture. In calculating curves 
2 and 3 of Fig. 2, the same values C were taken from 
curve 3 that were obtained by Kneass in his experi- 
ments for the same delivery temperatures. Further, in 
using equation [2] for the calculation of the momenta, 
the quantity W Xva, being the momentum of the suc- 
tion water within the combining tube, has been ne- 
glected; to compensate for that error, however, the 
momentum required to force the mixture from the con- 
densate pressure Po to atmosphere has likewise been 
neglected, so that v was assumed to determine the 
gage pressure at delivery P*, the equation [2] then be- 
coming simplified in the following manner : 
SXuxC= W + Sw 
With r equal to 2.4, we have 


w 
v: X C = 12.4 Pı (+2) 


The v, in equation [2a] was determined as the ve- 
locity of adiabatic expansion from 135 Ib. absolute to 
the saturation pressure Pv, which corresponds to the 
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temperature of the mixture t, and the latter was evalu- 
ated from the following simplified equation: 
W/S (ts — 32) + H = (1 + W/S) (t — 32) 

With the knowledge of Pv, v, was found from a 
Mollier diagram as 

2gv(H — Hv) = 778 
where Hv = heat in 1 lb. of steam above 32 deg. F. 
corresponding to pressure Py. All experimental and 
calculated values are to be found in Table I. 

It must be stated again that the assumptions under- 
lying the determination of v, do not coincide with prob- 
able physical facts, because the expansion may not 
be truly adiabatic; neither is it true that all the steam 
is condensed at an average pressure equal to the satura- 
tion pressure which corresponds to the final temper- 


Table II—Values for Determining the Performance of Ex- 
haust-Steam Injectors—The Res ts Are Plotted in Fig. 4 
4 


Pv vs 
lb.per H—Hv ft. per 


ts w t Ib. per 
deg. fahr. S deg. fahr. sq.in. abs. B.t.u. sec. Cc sq.in. 
40 6 203. 12.3 12 773 0.443 15.1 
40 7 182.8 8.0 45 1499 0.488 54.3 
40 8 166.9 5.6 68 1842 0.523 74.9 
40 9 154.3 4.1 87 2065 0.547 83.2 
40 10 143.9 3.2 105 2290 0.567 90.7 
40 11 138.2 2.7 116 2408 0.585 89.4 
40 12 127.9 2.1 129 2535 0.600 88.9 
40 13 121.6 1.8 137 2625 0.615 86.6 
40 14 116.2 1.5 147 2700 0.630 83.5 
60 6 210.3 SE Te ‘sah ue 
60 7 201.5 11.9 17 923 0.447 17.4 
60 8 184.7 8.3 40 1411 0.484 37.5 
60 9 172.3 6.4 59 1719 0.512 $0.3 
60 10 164.1 5.2 73 1913 0.529 $4.9 
60 11 153.5 . 4.1 87 2065 0.553 58.6 
60 12 146.3 3.4 101 2250 0.565 62.2 
60 13 140.2 2.9 109 2330 0.575 59.5 
60 14 134.8 2.6 115 2395 0.590 57:5 
80 7 217.8 fete mans tes oe 
80 8 203.5 12.5 13 809 0.443 10.1 
80 9 190.3 9.4 34 1304 0.468 24.2 
80 10 180.2 7.6 48 1551 0.494 31.5 
80 11 171.9 6.3 61 1745 0.514 36.3 
80 12 164.8 5.3 71 1885 0.528 38.2 
80 13 158.8 4.6 79 1985 0.545 38.8 
80 14 153.5 4.0 88 2095 0.553 38.7 


ature of the mixture, but inasmuch as the coefficient C 
has been established as a quality factor which is equal 
to one in the best possible injector working under gen- 
erally similar conditions, curves 1, 2, and 3 are quite 


Fig. 5—Diagram of a compound exhaust injector— 
Two overflows are provided 


sufficient for illustrating the influence of suction water 
temperature upon the pumping power of an injector. 


Exhaust-Steam Injector Characteristics 


Injectors which receive their steam supply from the 
exhaust of locomotives have to work with operating 
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steam pressures of as low as 1 lb. Consequently, the 
value v, in equation (2), being the velocity which the 
steam attains in adiabatically expanding to the conden- 
sation pressure, is only a fraction of one that is at- 
tained in injectors working with steam of boiler pres- 
sure. The impossibility of maintaining the value of v, 
in equation (2) at a high enough figure, or to obtain a 
sufficient steam momentum, has been the stumbling 
block in the adaptation of the injector principle in ex- 
haust-steam-injector feedwater heaters on locomotives 
or other steam plants, coupled with the fact that co- 
efficient C containing the influence of rapid condensation 
capacity could not be made higher to compensate for 
the loss in v,; rather the more unfavorable ratio of the 
condensing surface of the steam jet to its cross-sec- 
tional area, which is obtained in low-pressure injectors 
as a result of the much larger steam nozzles required 
actually tends to make condensation more difficult. 
Assuming for purposes of relative illustration that the 
factors C obtaining in an exhaust-steam-injector were 
as high as the ones obtained in an injector working 
with higher pressures, and using the values of C from 
Fig. 2, Table II was calculated in the same manner as 
Table I, and the results are plotted in Fig. 4. 


Fig. 6—Diagram of a compound exhaust injector with 
small supplementary steam nozzle added 


These curves, then represent the very highest pos- 
sible pressures against which a single stage injector, 
similar to the one shown diagrammatically in Fig. 1, 
could work with a pressure of 1 lb. It is evident that 
in order to utilize such a single stage exhaust-steam- 
injector under conditions of modern boiler pressures 
at all, means for boosting the delivery pressures have 
to be provided. As a matter of fact, steps were taken 
by English manufacturers many years ago to increase 
delivery pressures of exhaust steam injectors by com- 
pounding; i.e., the addition of a second or so-called 
forcer stage, the suction of which was coupled on to 
the delivery end of the exhaust steam stage and which 
operated with steam of boiler pressure. Fig. 5 shows 
such a compound exhaust injector diagrammatically, 
and its working will be readily understood with the 
explanations formerly given. Two overflows were pro- 
vided, and the proportions were such that the overflow 
pressure in the exhaust-steam stage never exceeded the 
atmospheric, making it possible to seal this overflow 
chamber with an ordinary check; whereas the overflow 
in the forcer stage, having always a pressure above 
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the atmospheric had to be either locked by hand or, 
as shown in the diagram, by the delivery pressure it- 
self, which latter arrangement made the injector rel- 
atively easy of operation. In another design shown 
diagrammatically in Fig. 6 the arrangement was sub- 
stantially the same except that a small supplementary 
steam nozzle within, and concentric with the exhaust 
steam nozzle was added, for the purpose of obtaining 
higher delivery pressures from the preheating stage, 
and to thus increase the range of the forcer stage and 
of the injector as a whole. 


Lahaust Pressure #1 Lb. Gage 
ts” 60 Deg fohr 


Lb. per Sq. In 


6 7 8 9 10 i 2 B 4 15 
Lb. of Water per Lb. of Steam 


Fig. 7—Pressure characteristic of the compound 
exhaust-steam injector 


Calculated from Pullen, “Injectors, Their Theory, Construction and 
Working.” 


It should be here remembered that the range of 
feed of an injector is entirely governed by its surplus 
of kinetic energy when working with the most favor- 


able ratio of water to steam, and that the greatest sur- - 


plus is obtained for mixtures the temperature of which 
is low enough to allow the operating steam to gain 
the greatest momentum. Thus the momentum pro- 
duced in the forcer stage will fluctuate with the amount 
of water fed to it in an already well-preheated con- 
dition far more than would the momentum produced 
in the same injector stage were it fed with cooler water. 
On the other hand, the water preheated in the low- 
pressure stage has already a momentum imparted to 
it and arrives at the forcer stage under a pressure, so 
that the forcer stage only makes up the balance. Still 
it is important for the proper working of such a com- 
bination that the pressure characteristics of both stages 
be similar and stay similar functions of W/S, as other- 
wise stability over a range of feeds can be maintained 
only through adjustment of the steam supply to the 
forcer stage. Fig. 7 illustrates the point. The full- 
line curves are the part-pressure characteristics of 
both stages assumed to be alike and superimposed ; also 
the resulting total-pressure characteristic. The dotted 
lines are the partial-pressure characteristics shifted 
with relation to each other and the resulting total- 
pressure characteristic. It is readily seen that for an 
assumed boiler pressure the range of feed becomes 
smaller as the partial characteristics become different 
functions of the ratio W/S. 

In locomotive operation rapid and unforeseen 
changes of exhaust pressure are a common occurrence ; 
consequently with compound injectors consisting of 
fixed nozzle stages the ratios of water to steam will, 
for a given admission of water to the low-pressure 
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Stage, undergo rapid changes, and the partial-pressure 
characteristics will become different functions of the 
ratio W/S unless the admission of live steam to the 
forcer stage is altered in conformance’with the change 
of exhaust steam flow—which is difficult in practice. 


In Fig. 7 it has been assumed that whereas each 
one of the two stages produced about 87 Ib. of pressure, 
or a total of 174 lb. when both work with the most 
favorable ratio W/S equal to 8%, the pressure which 
the exhaust-steam stage contributes, when its W/S be- 
comes 614, is only about 30 Ib., or that the total avail- 
able delivery pressure will under those circumstances 
decrease to 117 lb., which is not sufficient to feed 
against the assumed boiler pressure of 160 1b. If the 
exhaust stage was producing its maximum pressure 
with 1 lb. of exhaust steam, for instance, a rise of the 
exhaust pressure to 5 Ib. would just about produce a 
change of that magnitude in the ratio W/S. The 
pressure characteristics used in Fig. 7 are calculated 


‘theoretical curves taken from Pullen’s book and are 


found in the chapter on exhaust steam injectors for an 
exhaust pressure of 1 lb. gage and 60 deg. F. suction 
water. A factor C of 0.5 has been applied to reduce 
the theoretical pressures to the ones that may properly 
be expected to be obtained in practice. 

The higher the suction-water temperature is initially, 
and the lower therefore, the range of partial pressures 
of the exhaust-steam stage, the more disturbing will 
be the effect of the fluctuating exhaust pressures and 
the loss of similarity of partial-pressure characteristics. 

As a matter of fact, the manipulation of compound 
exhaust-steam injectors proved to be so bothersome 


ice 


SINS 


24, 


Fig. 8—Exhaust-steam injector adapted to American 
locomotive practice 


on English locomotives that their use was largely 
abandoned. 

If the duty of the exhaust-steam stage is purposely 
decreased and its share of the required total-delivery 
pressure reduced—which can be accomplished through 
the installation of relatively small exhaust steam noz- 
zles, and by thereby increasing the values of W/S (in 
which case the action of the forcer stage is intensified) 
or if that should not be possible, by the installation of 
the supplementary nozzle, already referred to, in the 
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exhaust steam stage itself—the action of a compound 
injector, can be somewhat stabilized. However, only 
at the expense of the reclamation of exhaust steam or 
by reducing the value of the apparatus as a feedwater 
heater. 

An examination of the pressure characteristics of 
injectors working with higher steam pressures (Fig. 2) 
reveals that their power decreases very much more 
rapidly with decreasing values of W/S than with in- 
creasing ones. This is owing to the fact that with de- 
creasing W, (S being the same throughout the range 
of an injector with constant steam-nozzle and operat- 
ing-steam pressure) the product S X v, X C which, in 
the high-pressure injector, is responsible for by far 
the greatest proportion of the resulting momentum, 
decreases very fast, because v, decreases as the square 


Table I1I—Values of ts, t and P, Obtained from Tests of 
a No. 10 Elesco injector 


Exhaust Pı E 
pressure, ts t gage Us 
1b. H deg. d Ib. per sq Hag H—Ho ft. per 
gage B.t.u. fahr. fahr. W/S  sq.in. abs. B.t.u. sec. Cc 
1 1151 40 146 9.78 168 3.40 100 2230 0.777 
3 1154 40 152 9.23 185 3.95 103 2265 0.764 
5 1157 40 160 8.57 200 4.74 98 2205 0.760 
10 1160 40 178 7.35 235 7.35 87 2080 0.763 
15 1163 40 186 6.91 270 8.50 86 2070 0.912 
1 1151 50 150 10.33 160 4.74 80 1950 0.912 
5 1157 50 160 9.35 185 4.79 98 2210 0.796 
10 1160 50 173 8.30 222 6.45 95 2175 0.790 
15 1163 50 185 7.47 262 8.40 86 2070 0.820 
20 1164 50 198 6.74 280 11.00 81 2050 0.784 
1 1151 60 160 10.25 148 4.79 79 1980 0.858 
5 1157 60 170 9.26 175 6.00 78 1970 0.853 
10 1160 60 180 8.44 210 7.20 88 2090 0.812 
15 1163 60 196 7.34 235 10.80 76 1945 0.815 
20 1164 60 198 7.23 250 11.00 81 2050 0.787 
1 1151 70 171 10.20 130 6.10 62 1756 0.902 
5 1157 70 182 .90 155 7.90 63 1770 0.867 
10 1160 70 192 8.20 185 9.80 66 1810 0.857 
15 1163 70 190 8.30 210 9.70 78 1870 0.894 
20 1164 70 210 7.04 230 14.10 66 1810 0.835 
1 1151 80 180 10.03 115 7.20 52 1610 0.910 
5 1157 80 190 9.00 132 9.70 50 1575 0.905 
10 1160 80 203 8.04 160 12.20 50 1575 0.900 
15 1163 80 216 7.20 165 16.00 44 1480 0.884 


root of the available energy of expansion, which latter 
again becomes rapidly smaller with a rising temper- 
ature of the mixture and the rise of Py. 

In injectors working with exhaust pressures the 
tendency toward a rapid decrease of delivery pressures 
with decreasing ratios of W/S is still more emphasized. 
On the one hand, the other product on the left side of 
equation [2]—i.e., W X v X C—is relied upon to 
contribute a larger share of the resulting momentum, 
and it decreases faster than W itself; on the other 
hand, S is, in the exhaust steam injector, not constant 
throughout its range of operation. The steam flow 
through a nozzel maintains itself at the maximum only 
as long as the counter pressure at the mouth of the 
nozzle is lower than the critical pressure equal to 57 
per cent of the operating pressure. This is always the 
case in high-pressure injectors, but not necessarily so 
in low-pressure machines. With 1 lb. gage, or 15.7 1b. 
abs. operating pressure, the maximum steam flow 
through the steam nozzle is not going to be obtained 
unless P, is lower than about 9 lb. abs., and is not 
always possible to so limit the working range of an 
injector. 

By similar reasoning one must arrive at the con- 
clusion that instability of operating steam pressure is, 
with a given fixed size of steam nozzle, very much 
more disturbing to the lower-pressure injector than to 
the instrument working with steam of boiler pressure, 
a difficulty touched upon in the graphical illustration 
of Fig. 7, which is meant to explain the inherent diffi- 
culties of compound exhaust-steam injectors arising out 
of the adjustment of the quantity of water handled. 
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While the inherent insufficiency of pumping power 
and the resulting lack of regulation cannot be elim- 
inated without somehow increasing the utilization of 
the steam’s expansion power, the disturbing influence 
of widely varying operating pressures can be remedied 
by automatic pressure-regulating means; and one 
American firm of manufacturers when reviving the 
idea of the compound exhaust-steam injector embodied 
such automatic exhaust-steam regulation in the design 
of its machines. 

Preheating the tank water with exhaust steam or mix 
ture, and controlling by thermostatic means the maxi- 
mum preheating temperature, with the intention of 
pumping the preheated water with a relatively efficient 
live-steam compound injector into the boiler, has been 
tried as a means of exhaust-steam reclamation, but 
little has become known of the results that were 
obtained. 

Some railroads, in an effort to solve the exhaust- 
steam-injector problem, have also tried preheating the 
water in the tender by exhaust steam, with and with- 
out thermostatic regulation, and they have endeavored 
to handle the thus preheated water into the boiler with 
relatively efficient compound live-steam injectors. 

All of the exhaust-steam-injector combinations men- 
tioned are handicapped in range and stability because 
of the inherently small momentum which an ordinary 
injector when operated with a very low steam pressure 
is able to impart to the water and because of the neces- 
sity to boost its action by a secondary nozzel combi- 
nation fed with steam of higher pressure the character- 
istic of which does not automatically correlate itself 
to the one of the low-pressure-stage characteristic 
with fluctuations of exhaust-steam pressure or water 
quantities handled. The smaller the momentum of the 
low-pressure jet or the lower the pressure that the ex- 
haust-steam stage can produce, the greater has to be 
the momentum or pressure contributed by any booster 
or forcer stage, and the more pronounced will be the 
lack of automatic correlation of the two stages. 

‘ No mention has been made so far of fluctuations in 
the quality of the exhaust steam, which on a locomo- 
tive may be very considerable. Even if it were possible 


Temperature in Deg. Fahr. 


Fig. 9—Values of impact and friction coefficient C as a 
function of delivery temperature t 


by mechanical means to keep the exhaust pressure 
from fluctuating, the number of heat units passing 
through an exhaust-steam nozzle of fixed size would 
vary somewhat with the operating conditions of the lo- 
comotive and therewith the equivalent ratio W/S. 

If the manufacturers of so-called live-steam injectors 
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strove for highest pumping eftect, so that they might 
minimize the amount of steam used and so that they 
might work with large ratios of water to steam, the 
designers of exhaust-steam injectors have every reason 
to strive for largest pumping power for the sake of 
obtaining sufficient stability with lowest ratios of water 
to steam, because the very object of the use of an 
exhaust steam injector is the condensation of as large 
a part of the available exhaust steam as possible, with 
a view to the greatest fuel and water saving. Inas- 
much, then, as those proportions of water to steam 
which are most profitable from the feedwater heating 
point of view occur in that part of an injector’s 
pressure characteristic where the pumping action is 
least stable, the task of producing a machine that is 
sufficiently flexible in its operation, and which yields 
a substantial feedwater-heating effect besides, seemed 
to be doubly difficult. 

However, a great step in advance could be recorded 
in the history of exhaust-steam injector development 
when Davies & Metcalfe, Ltd., English manufacturers 
who had been identified with exhaust steam injector 
research since the very earliest days of the conception 
of the apparatus, succeeded in evolving a single-stage 
nozzle combination which yielded nearly twice the 
pumping power of single-pressure stages that had here- 
tofore been used. 

As now built, a delivery pressure of at least 146 1b. 
gage is being obtained with an operating steam pressure 
of 1 Ib. and a suction water temperature of 60 deg. F. 
In order to boost the delivery pressure to the prevail- 
ing boiler pressures, a relatively small amount of boiler 
steam is required. Davies & Metcalf succeeded in 
superimposing this supplementary jet of steam upon 
their exhaust steam jet, to administer the former 
through a supplementary steam nozzle concentric with 
the main exhaust steam nozzle, and to condense the two 
steam jets in one combining nozzle without putting a 
prohibitive condensing load upon it, an arrangement 
similar to the one shown diagrammatically in Fig. 6. 
A longitudinal section of a Davies & Metcalfe exhaust 
steam injector with its auxiliary apparatus, as adapted 
to American locomotive practice and put on the Amer- 
ican market by the Superheater Company under the 
trade name “Elesco,” is shown in Fig. 8. 

The advance in the art of designing exhaust steam 
injectors which Davies & Metcalfe made is, within the 
frame of this discussion, best illustrated by a com- 
parison of the performance of an Elesco injector with 
that of a standard injector consisting of steam nozzle, 
combining nozzle, and delivery nozzle only. In Table 
III the values of t., t and P,, which were obtained for 
certain exhaust steam pressures in the test of a No. 10 
Elesco injector, are recorded. With these quantities 


established by test, the ratios W/S were then calculated 
with the help of the simplified equation [la]. With 
the further assumption that the steam condensed at a 
pressure P, (the saturation pressure corresponding to 
t) the values of P, were established from the tem- 
peratures, the heat drop from adiabatic expansion was 
taken from a Mollier diagram the velocity of the ex- 
panding steam was calculated therefrom, and finally, 
with a knowledge of all these quantities, the coefficient 
C was calculated with the help of equation [2a] and 
placed into the last column of Table III. 

It will be noted from Fig. 9, in which a plot of 
coefficient C as a function of t has been attempted, that 
no such very definite function could be established, but 
that the range of the values of coefficient C is con- 
siderably higher than the ones experimentally estab- 
lished by Kneass for an injector of simpler design and 
working with 135 lb. abs. pressure. The values of C 
from Kneass, which are presented in Fig. 3, and which 
formed the basis of the calculations heretofore pre- 
sented, obtained for a wide range of the quantity W/S 
—so wide that the density of the jet, or the percentage 
of steam actually condensed in the combining nozzle, 
greatly varied. On the other hand, the coefficients C 
found for the Elesco injector apply, all of them, to the 
most favorable loads carried by the injector for a given 
exhaust-pressure and suction-water temperature—at 
which most favorable loads the complete or nearly com- 
plete condensation of the steam was undoubtedly ob- 
tained in the combining tube. Could the Elesco in- 
jector have been tested with a wider range of loads, 
and had the maximum density of the jet thus not been 
maintained, the factor C would undoubtedly have 
shown a declining tendency for the lower jet density 
also. The values of C as given in Fig. 9 for the Elesco 
injector are then really comparable only with the max- 
imum value of C in Fig. 3. 

It should here again be emphasized that the short- 
cut method of calculating the various quantities in 
Tables I and II on the assumption that all the steam 
expanded to Py, the saturation pressure corresponding 
to the temperature of final mixture, was an approxima- 
tion only. The assumption may nearly coincide with 
physical facts for jet densities equal to one only, at 
which density the highest delivery pressure should be 
obtained in a correctly proportioned injector. How- 
ever, the curves plotted from Tables I and II had only 
the purpose of illustrating relative performances and 
of establishing the general character of the function be- 
tween delivery pressure and load; they are not meant 
to represent the actual absolute values of the pumping 
power of a certain injector. We hope that the method 
of presentation will not be too much criticized. 

(To be continued in the March issue) 


* * * 


Three-cylinder 4-6-2 type locomotive built for the Mexican Railway Company by the American Locomotive Company 
f Tractive force, 41,400 1b. 
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B. & M. Centralized Freight Car 
Repairs at Concord, N. H. 


Progressive repair- and material-handling system 
largely responsible for average daily out- 
put of 32 cars 


Boston & Maine were concentrated at East Fritch- 
burg, Mass, and Concord, N. H. In accordance 
with the general policy adopted by the B. & M. of con- 


Piso to 1927, heavy freight car repairs on the 


Few changes were required to adopt the shops for 
freight-car repairs. The shops run directly north and 
south. Shop No. 4, which was formerly the locomo- 
tive repair shop, is located at the northend of the lay- 
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VYouth Bound Track 


North Bound Track’ 


The south end of the yard which includes Shops Nos. 1, 2 and 3 with the transfer table between the two buildings 


centrating maintenance work at strategic repair points, 
all heavy and general freight car repair work is now 
handled at the Concord shops. Formerly, locomotive re- 
pairs, as well as freight and passenger car repairs, were 
made at Concord. Locomotive and passenger-car re- 
pairs are now concentrated at the Billerica shops which 
leaves all of the facilities at Concord to be used for 
freight-car repairs. 
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out. All of the locomotive repair machinery was re- 
moved, two of the three tracks already in the shop 
were extended to connect with the lead track outside 
of the south end of the shop and an additional track, 
which passes through the shop and connects with the 
outside shifting track, has been placed along the east 
side of the shop. The shop now has a capacity for 33 
cars. An elevated truck-repair track has been located 
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Car ready to be moved by tractor to positions Nos. 8 and 9 


at the northwest corner of the shop. A five-ton travel- 
ing crane serves this track. . 

These are the principal changes that have been made 
to the shop layout. Several tracks have been connected 
with crossovers in order to facilitate the movement of 
the cars through the shops. Also, two depressed tracks 
for scrap material cars have been located at the two 
stripping stations. These tracks, which will hold two 
or more cars, have been depressed in a concrete basin. 
One track is located opposite the north end of shop No. 
4, and the other track is located in the medium repair 
yard, situated along the west side of the shop yard. 
The transfer table has been extended to include two ad- 
ditional tracks. New scaffolding has been placed 
throughout the shops. Acetylene and oxygen for weld- 


__—— Hose 
A House Lumber Shed 


In shop No. 2, six tracks are used for painting cars and 
two tracks for caboose repairs. Shop No. 3, located 
south of the transfer table, contains ten three-car capac- 
ity tracks. Five tracks are used for stenciling and 
the remainder for repairing refrigerator cars. Shop 
No. 4 is devoted entirely to the repair of steel under- 
frame box cars, some of which are equipped with metal 
ends. 

Light and medium repairs are made on outside tracks. 
The light repair tracks are located in the north-western 
corner of the shop yard, while the medium repair tracks 
are located along the west side of the planing mill 
building. 

The average daily output of these shops and repair 
tracks consists of 14 general and heavy repairs, eight 


The north end of the yard layout which includes Shop No. 4 in which progressive repairs are made 


ing or cutting are distributed from a central generating 
station. 


What Repairs Are Made 


Four departments are included in the three main 
shop buildings. The building north of the transfer 
table contains shops No. 1 and No. 2 in each of which 
are eight three-car capacity tracks. Repairs are made to 
wood and steel drop-bottom coal cars in shop No. 1. 
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medium repairs and ten light repairs. This output is 
obtained with a total force of 370 men, the allocation 
of whom is indicated in the organization chart illus- 
trated. One hundred fifty-four men are assigned to 
shops Nos. 1, 2 and 3 and the outside medium repair 
tracks; 122 men to shop No. 4 and the light repair 
tracks, and 34 men each in the blacksmith shop and 
planing mill. 

Box cars with steel underframes are passed through 
shop No. 4 under the progressive system of repairs. 
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The cars are moved through the shop from one station 
to the other. 

The shop is set up to repair a designated series of 
cars. Each day a switching sheet is made up which 
shows the completed cars to be removed from the shop 
yard and the number of cars to be brought in. The 
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A historical record and time card are made out for each car in for repairs—The third card is filled in at the stripping 
track and the last card on the right, when filled out, shows what repairs have been made to the trucks 


foreman of each of the repair shops requests the num- 
ber of cars he needs for the following day. A check 
is made each day of the number and class of cars 
awaiting shop. The switching lists are checked against 
the shopping list to determine whether there are suf- 
ficient cars on hand to meet the shop demand. If the 
number of cars of a certain series awaiting repairs gets 
low, the Boston office is requested to order more cars 
in for repairs. 

Position No. 1, Stripper—tThe cars to be repaired are 
placed on the stripping tracks, which are located at the 
extreme north end of the shop enclosure. The stripping 
gang consists of 18 men, four removing the trim, two the 
roofs, two the sheathing, lining and floor, five removing 
metal parts, and five laborers, who handle reclaimed and 
scrapped material. 

After the cars are placed, a stenciling record form, 
one of which is illustrated, is filled out and sent to the 
shop superintendent’s office where it is kept until the 
car is ready for stenciling. The form is then returned 
to the car and on it are noted the inside measurements 
of the car, cubical capacity, and whether any additions 
or betterments have been made. The form is then left 
with the car for the guidance of the foreman painter 
and is returned by him to the office for file, after check- 
ing the car against all of the items listed on the card. 

The stripping foreman and the inspector make the 
original inspection of the car, first removing all defect 
cards, if any, which are sent to the superintendent’s 
office with information as to whether all of the defects 
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are properly covered and if not, sufficient data is ob- 
tained to protect the interest of the B. & M. The in- 
spector marks the car number and initial on all end 
and corner bands, all sheathing straps, which are num- 
bered 1, 2, 3, etc., R. & L. After these parts are re- 
moved from the car, they are tied together with wire 
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and sent to the position at which they will be reapplied. 
All brake staffs, hand holds, pin lifters, etc., are ex- 
amined for breaks or undersize dimensions and then 
marked with different colored lumber crayon. Yellow 
indicates scrap material and red, material to be sent to 
the blacksmith shop for straightening or repair. Ma- 
terial that is not marked, is to be replaced on the car 
without further attention. These parts are taken care 
of by the laborers in the stripping gang. 

All sheathing, lining and flooring that is to be re- 
moved is marked with yellow crayon. If the floor is 
to be veneered, it is indicated by chalk on the lining 
next to the door opening inside of the car. The dis- 
position of roof material is indicated by the same 
method. The doors are marked either for scrapping or 
repairs. When the underframe is inspected, particular 
care is taken so that the car will be marked for stripping 
in such a manner that the steel work can be economical- 
ly repaired. All of the defects found are noted on the 
various original repair cards illustrated, which are sent 
to the proper repair positions. A time card is placed 
with each car and remains with it until the car is ready 
for the paint shop. 

The stripping foreman must see that the cars are 
properly stripped. He must exercise good judgment as 
to the amount of repairs that should be made to the 
cars and see that the frame is properly secured and 
braced for safe movement into the shop. He must also 
see that the parts marked O.K. are put back on the car 
so that they will not interfere with the steel repairmen. 
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Position No. 2, Trucks—The cars are then moved 
into the shop to the steel position where the trucks are 
removed and sent to the truck-repair gang. This gang 
of six men consisting of two carmen, two carmen 
helpers, one oxy-acetylene operator and one laborer. 
The trucks are placed on a raised track where they are 
examined by the shcp inspector. He marks all ‘defective 
wheels, measures each dead and live lever to see that 
the proper ratio is maintained, measures the bottom 


illustrations. If the end frames are in good condition 
but contain only a slight bend, they are straightened on 
the car by the application of heat. 

An inspector indicates on an original inspection card 
whether the parts should be renewed or removed and 
repaired. Where two parts are to be riveted together in 
assembling the underframe, the parts are painted. 
Painter helpers scrape off all loose paint and rust from 
the underframe. All 134 in. air-brake pipe work is 


Left—The underframes which are cut off back of the bolster are repaired by a separate crew of carmen; Right—Doors, 
running boards, etc., are repaired at this position 


rod to see that it is of the proper length for each class 
of truck, and examines all journal boxes, arch bars 
and truck sides for any visible fractures. He marks 
all parts to be scrapped with yellow crayon and parts 
for the blacksmith shop with red crayon. The foreman 
and the inspector watch the work until the truck is com- 
pleted and ready to go back under the car. 

Position No. 3, Steel work—This gang consists of 21 
men divided as follows: Four car men and four helpers 
prepare the steel underframe for the riveting gang, 


done at this position by air-brake repairmen. After the 
underframe work is completed, the car is placed on its 
trucks. ; 

Position No. 4, Framing, flooring and roof under- 
course—This gang consists of 15 men—13 carmen and 
two material laborers. All framing repairs such as the 
renewal of floor stringers, post and braces, side and end 
plates, all cripple posts, belt rails, body tie rods, and the 
laying of the floor, is done in this position by carmen, 
who work in gangs of two each. The renewal of the 


Superintendent of Shop 
370 Total Number Employed 


3 Clerks 
Piece Work Supervisor 


1 Janitor 
| Gateman 
2 Watchmen 


Foreman Car Inspector 
7 Frt. Car Inspectors 

4 Pass.Car Inspectors 

5 Car Cleaners 
17 Total No. Emp 


loyed 
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The organization chart of the B. & M. Concord, N. H., freight car repair shops 


which consists of four carmen and five helpers, two 
laborers who deliver material, and two laborers who 
keep the position clean. 

The underframes are cut off back of the bolsters a 
sufficient distance to permit a standard A. R. A. splice 
to be made to permit straightening or renewal. The 
frames thus removed are taken to a gang of two men 
who rebuild them on jigs, such as shown in one of the 
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roof boards and the spiking of floors with a nail driver 
is taken care of by one carman. 

Position No. 5, Siding and lining—This gang con- 
sists of six carmen, three of whom apply siding and 
the others lining. All of the siding is furnished cut to 
length, which is not true of the lining. The floors are 
also veneered in this position by a car liner. The car- 
men do not work as a gang, but as individuals. 
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Position No. 6, Roof, doors and trim—Twelve men 
compose this gang, which is divided into three groups 
of three carmen and one material laborer each. Another 
gang, consisting of two carmen and a helper, repair 
and assemble on jigs the doors, ladders, running board 
extension, etc., for delivery to position No. 6. These 


1—Boom type gas-electric truck handling a 
repaired underframe section 


It requires an average of ten days for a car to pass 
through the nine repair positions. 


Operation in Shops Nos. 1, 2 and 3 


The method of repairing cars in shops Nos. 1, 2 and 
3, differs from shop No. 4 in that the men move from 


loaded scrap container ready for de- 
livery to the scrap car 


3—Planking placed be- 
tween rails on which 
tractor operates 


4—Double end cut-off saw used for cutting 
lumber to size as it is unloaded from 
the car 


parts are sent directly from the stripping position to 
this gang so that the trim will be ready when the cars 
reach the trim position, thus expediting the movement 
of the cars through the shop. 

In this position, the metal roofs are also applied, 
which includes door track filler, end and side facia, and 
the longitudinal and lateral running boards. The work 
of the door gang includes applying the door tracks, 
hanging the doors, and applying the front and back door 
stops, the door guides and the doorway chafing irons. 
The trimming gang applies all safety appliances, sheath- 
ing, strap bands, etc. The retaining valve pipe is applied 
in this position. This is the last position in the shop. 

Position No. 7, Paint—The cars are hauled by a 
tractor to the paint shop where they receive a second 
coat of paint sprayed on and brushed down. The first 
coat of paint is applied to the parts before they are 
placed on the car, either by spraying or dipping. 

Position No. 8, Stenciling—The cars are moved by 
tractor from the paint shop to the scales for weighing, 
after which they are placed in the stencil shop for com- 
plete stenciling and testing of the airbrakes. If a 
new roof has been applied or a repaired roof re-applied 
this is stenciled on the side plate inside of the car. 

Position No. 9, Final inspection—The cars are de- 
livered by tractor from shop No. 3 to the shipping track 
via the transfer table. Here the cars receive final in- 
spection and touching up before they are released for 
service. 
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5—A completed car being hauled over the 
transfer table for placement on the 
finishing track 


one car to another, the cars remaining stationary. Shop 
No. 1 is used for repairing steel and wood drop-bottom 
coal cars and the underframes of refrigerator cars. 
The cars are stripped on the outside and then moved 
into the shop where they are spotted for repairs. Nine 
cars are repaired daily with a force of 48 men actually 
engaged in repair work. These men are divided into 
gangs of specialists. Certain men do nothing but strip 
the cars, others repair the trucks and draft gear, and 
so on. These men move from one car to another doing 
their particular work. Shop No. 2 is the paint shop. 

Five tracks in shop No. 3 are used for repairing re- 
frigerator cars and two for caboose cars. A force of 
16 men turns out one refrigerator car a day. These men 
are divided as follows: Four strippers, two men re- 
pairing trucks and draft gears, four men in underframe 
repairs and six men rebuilding the superstructure. The 
underframes are repaired in shop No. 1 and moved over 
to shop No. 3, thus concentrating the tools and equip- 
ment needed for steel work in one shop and also elimin- 
ating a fire hazard from shop No. 3 where all the wood- 
work and stencilling are done. Four caboose cars a 
week are repaired by a force of 12 men who work on 
two tracks in shop No. 3. 

After the cars in shops Nos. 1 and 3 are repaired and 
are ready for paint, they are moved to shop No. 2, 
where they pass through Positions 7, 8 and 9 in the 
same manner as the box cars from shop No. 4. 
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Medium and Light Repairs 


The outside tracks on which system cars receive 
medium repairs are located west of the planing mill. 
Medium repairs are given to those cars, the condition of 
which does not justify heavy or general repairs, but 
which need heavy running repairs. Under normal con- 
ditions, 12 workmen complete six cars daily. The me- 
dium repair tracks are supervised by the foreman of 
shop No. 1. 

Light repairs to foreign cars are made on three tracks 
located at the southeastern corner of the shop yard. A 
daily average of seven cars is repaired by a force of 
14 men, who are supervised by the foreman of shop 
No. 4. 

Method of Material Handling and Switching 


The system of handling material at the Concord 
shops has practically eliminated the use of a shop 
switching crew and the use of hand-drawn shop trucks. 
Four gasoline tractors, one gas-electric boom truck and 
79 trailers are required to transport all the material 
about the shops and to move the cars from one depart- 
ment to another. 

The shops are divided into two zones to each of 
which is assigned one tractor to move material. The 
territory north of and including the planing mill is des- 
ignated as Zone 1, while all of the territory south of 


the millroom, including the casting shed and dock is 
designated as Zone 2. 

The tractor assigned to cover Zone 1 picks up orders 
from and delivers material to all points in Zone 1 and 
also picks up any material for Zone 2, delivering it to a 
designated transfer depot where the tractor for Zone 2 
picks it up for delivery in that zone. The tractor as- 
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signed to Zone 2 operates in the same manner. An 
operator and a helper are assigned to each of these 
tractors. 

A third tractor, with an operator only, is assigned 
to move cars from position to position and from shop 
to shop. 

The gas-electric truck is used to lift heavy castings, 
to move the repaired end frames to empty the scrap 


* material containers, and to do all other odd jobs where 


heavy lifting is required. A spare tractor is kept on 
hand for emergency use. The four tractors are also 
used to keep the walks and shop yard clear of snow 
during the winter. 

Each shop supervisor is furnished with a supply 
of material move-order forms, one of which is illus- 
trated. This form properly made out, must accom- 
pany any request for tractor service, whether it be 
for moving material or spotting cars. Move-order 
boxes have been, strategically located throughout the 
shops for the use of the foremen. .Where loaded trail- 
ers are to be moved, the move-order form is made out 
in triplicate. The original is placed in the move-order 
box, the duplicate is placed with the shipment and the 
triplicate is retained by the party making the request. 
The form is made out in duplicate when empty trailers 
are requested for loading. The original is placed in 


oe 


the move-order box and the duplicate is retained by the 
party making the request. No forms are required for 
the movement of spare empty trailers to the depot. 
Starting from the depot, which is located at the 
north end of the planing mill, each operator covers 
his route in approximately one hour. On each trip, 
the operator picks up any move-orders, handles all 


4 


material covered by the orders and also picks up any 
spare trailers which he moves to the depot. The oper- 
ator and his helper unload the material but do not 
load trailers. 

Telephones are located throughout the shops so that 
the foremen can call the tractor supervisor for emer- 
gency movements. 

At noontime and at the end of the day the opera- 


me œ oso 
ORIGINAL RECORD OF REPAIRS (STRIPPING) 
lsitista. Red of Cor 


-o eco 
ORIGINAL RECORD OF REPAIRS 
laitio! ~- -Kind of Cor 


ZT Seb Ead SIII Blocks Bie 
~.. Side Sill Seringer, |- L. 
—-. Jeter Sill Stringer 
—~ Cer. Sill Striager__ 
~-.—— Side Plate. 


Siga... 
Porty Ana Repairs 


Party Making Repeire 


Two more forms used in Shop No. 4 


tors hand in their move-order slips te the tractor su- 
pervisor. A chart is kept on which is listed the move- 
ments of the trailer during the day. The trailer num- 
bers are entered down the left side of the chart and 
the hours of the day from 7 a. m. to 5 p. m., inclusive 
across the top. When this chart is filled in, the supervisor 
has a complete picture of the movements of each trail- 
er for each day from which he can determine the num- 
ber of movements made. By studying this chart, the 
supervisor can determine if any trailer is unduly de- 
layed after being moved to a certain department. 
Thus, if a trailer is set in the planing mill at 10 a. m. 
and is not moved at 4 p. m., the supervisor investigates 
to determine the cause of ‘the delay. At the end of 
each day, all empty trailers are returned to the depot 
and the location of the remainder can be determined 
by referring to the chart. 


Movement of Cars 


The operator of the switching tractor will not move 
a car unless he is furnished a move-order by a shop 
supervisor. This tractor moves the cars from position 
to position in shop No. 4 and from one shop to another. 
In order to expedite the movement of cars outside 
of the shop and to reduce wear on the tractors to a 
minimum, heavy planking has been placed between the 
rails of all tracks over which the cars are moved. 
The shop switching crew is used only to spot cars on 
the outside tracks where light and medium repairs are 
made and to place the cars on the stripping tracks. 

The installation of the tractor-trailer material-han- 
dling system has brought about several economies. It 
has practically eliminated the use of a shop shifting 
crew, thus reducing to a minimum, the delays caused 
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by waiting to have cars moved. It has also increased 
the safety of the workmen by not having a locomotive 
constantly moving about the shop yard. Formerly, 
material was placed on shop trucks, which were hauled 
by laborers. The use of shop trucks has been entirely 
eliminated and the number of material laborers, con- 
siderably reduced. 


Handling of Scrap Material 


At the two stripping positions, depressed tracks have 
been located on which are placed cars to receive scrap 
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lumber as the cars are torn down. The lumber is either 
thrown directly into the cars by the workmen or is 
picked up by laborers and placed into the cars. Scrap 
containers are placed throughout the shops, which, 
when filled, are picked up by the gas-electric truck and 
carried to the scrap cars. Small incinerators are lo- 
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cated at the stripping positions in which small pieces 
of lumber are burned. 


When a metal roof is moved from a car, the sheets 
are tied up in bundles and taken to a separate build- 
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ing where roofs and car door hangers are repaired. 
The building which is 70 ft. long by 20 ft. wide, is 
equipped with straightening presses, a paint vat and 
shelving in which the roof sheets and parts are placed 


The stripping tracks outside of Shop No. 4 showing the de- 
pressed track for loading material 


for drying. The roof sheets are inspected, repaired 
and dip-painted. The flashing is straightened and 
painted. New roof sheets and parts are brought to the 
shop to be dip-painted. The roof sheets and other 
parts are tied up in bundles and delivered to the cars, 
ready for application. All of this work is done by 
one man, who reclaims about 75 per cent of all of the 
roof parts brought into the shop. 


Handling of Lumber 


Two long sheds, located in close proximity to the 
planing mill, are provided for lumber storage. As the 
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The roof reclaiming department 


lumber is unloaded from the cars, it is inspected for 
defects. After passing the inspector, lumber for sid- 
ing, sheathing, etc., is cut to size by a portable, double- 
end cutoff saw operated by two workmen. The cut 
lumber is loaded directly onto the special lumber trail- 
ers, either for delivery to the shop or for storage. This 
system has reduced considerably the boardfeet of lum- 
ber handled in the planing mill and also the amount 
of lumber required to be cut at the repair tracks. 
Conclusion 
in the development of the 


The important factors 
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freight car repair system at the Concord shops are the 
specialization of tasks, the prompt delivery of material 
and the prompt movement of cars. The workmen are 


carefully selected for and assigned to the task for which 


The trucks are repaired on a raised track 


they are best suited. Laborers, whose duties are to 
keep on hand the material used at their stations, are as- 
signed to each position. These men become as familiar 
with the material needed as the carmen. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Limiting Dimensions of Journal So Near Condemn- 
ing Limit That It Could Not Be True 


On August 18, 1926, Louisville & Nashville car No. 
101458 was delivered to the Chicago & Eastern Illinois 
by the L. & N. on which date the owner issued a defect 
card to cover one cut journal at location R-2. The 
C. & E. I. made repairs to the car on authority of the 
defect card. The L. & N. upon receipt of the repair 
bill, took exception to the manner in which the C. & 
E. I. assessed the charge, inasmuch as the adjustment 
was made on the basis of a scrapped axle removed, 
notwithstanding the fact that the C. & E. I. billing re- 
pair cards showed that the dimensions of both the axles, 
removed and applied, met all the requirements of good 
second-hand axles as outlined in A. R. A. Rule 86. A 
billing repair card and wheel statement furnished the 
L. & N. by the C. & E. I. in substantiation of the 
charge, listed no comment or notation concerning the 
condition of the axle removed other than “Cut journal 
L-2 scrap.” The C. & E. I. maintained that an exam- 
ination of the damaged axle showed that the journal 
had been cut to such an extent that it could not be 
trued up and returned to service within the A. R. A. 
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limits of a serviceable axle, as shown in the A. R. A. 
Rules of Interchange, and that the axle was actually 
scrapped. The C. & E. I. further contended that it 
should not give the L. & N. credit for a second-hand 
axle which it damaged in service to the extent that it 
could not be restored to service within the limits of the 
rules prescribed by the association. 

In rendering its decision, the Arbitration Committee 
stated “It is the opinion of your committee that a sec- 
ond-hand axle removed with a cut journal on which the 
length or diameter of the journal or the thickness of 
the collar is so close to the condemning limits that the 
journal cannot be trued without exceeding one or more 
of these limits, is properly credited at scrap value. 
Therefore, the contention of the Chicago & Eastern 
Illinois is sustained.”—Case No. 1574-—Louisville & 
Nashville vs. Chicago & Eastern Illinois. 


Passenger Train Refrigerator Car Not Intended for 
Hump Switching Service 


On September 8, 1926, Merchants Despatch passen- 
ger-equipped refrigerator car No. 8049, was damaged 
to the following extent in hump switching by the Belt 
Railway Company of Chicago: 


B —1 metal end sill broken 
A & B—2 metal side sills buckled at the bolster 
B —2 metal center sills buckled at the bolster 
—1) buffer bent 
—1 passenger type cast-steel truck frame broken 
—1 safety chain eye bolt bent 
—End of car pushed out at the bottom and the end posts broken 
—Side posts and braces from the end of the car to the bolster 


oken 

—Ice tank broken 

A & B—4 brake beams bent 

—Steam train-line end valve missing 


The accident report furnished to the Merchants De- 
spatch stated that the accident was caused by insuf- 
ficient braking power; that the car had tunnel brakes 
at both ends; that the rider could not get a club in the 
brake wheel and when he saw that he was losing con- 
trol of the car, called for a skate. Two skates were 
used to stop the car without success, resulting in the car 
colliding with other standing cars, causing the above 
damage. The Merchants Despatch maintained that as 
the car was passenger-equipped and had a hand brake, 
the operation of which required a brakeman to stand on 
the end sills and between the cars, it was neither built, 
nor intended, for hump-switching and, therefore, if so 
handled and damaged, the handling line should be re- 
sponsible under Rule 32, Paragraph (d). The owner 
also pointed out that the car had been handled by itself 
with rider protection and was allowed to strike other 
cars with such impact as to cause buckling at the bolster 
of two metal center sills and two metal side sills. This 
in itself made a combination of defects which, under 
Rule 44, required a statement of the handling line show- 
ing the circumstances under which the damage oc- 
curred if it undertakes to establish the responsibility of 
the owner. The handling line failed to show that 
there was a defective condition in the car, which con- 
tributed in any manner to its failure. The handling 
line maintained that a passenger-equipped refrigerator 
car in freight service should contain brake equipment 
equivalent to that of an ordinary freight car. The lack 
of sufficient braking power on the car led to the acci- 
dent which the handling line considered the owner’s re- 
sponsibility. 

The Arbitration Committee in its decision stated “In 
view of the combination of damage, the handling line is 
responsible as per passenger Rule 8, Section A, Item 
4..—Case No. 15/5—Merchants Despatch, Inc., vs. 
Belt Railway Company of Chicago. 
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Joint Evidence Must Be Secured Within 90 Days 
In Order To Claim Improper Repairs 


On December 17, 1926, the St. Louis-San Francisco 
applied 877 sq. ft. of side and end sheathing to Chicago, 
Burlington & Quincy car No. 113083, in connection 
with other repairs chargeable to the owner. On Au- 
gust 26, 1927, the C. B. & Q. informed the repairing 
line that the sheathing lumber used had dried and 
shrunk leaving openings from % in. to 14 in. between 
the tongue and groove of each board, thereby render- 
ing the car unfit for ordinary lading which necessitated 
the renewal of the entire sheathing on both sides and 
the ends. The owner’s statement was supported by a 
joint evidence secured August 17, 1927. On Septem- 
ber 21, 1927, a request for a defect card was declined 
by the repairing line on the grounds; first, that the re- 
pairs had been made in first-class manner and that the 
lumber met A. R. A. specifications and second, because 
the car was delivered home, December 24, 1926, seven 
days after the repairs had been made and as the joint 
evidence was not secured until August 16, 1927, the 90- 
day time limit of Rule 12 had been exceeded and, there- 
fore, the request for the defect card was not valid. 

In rendering its decision, the Arbitration Committee 
stated “The Chicago, Burlington & Quincy failed to 
obtain the necessary joint evidence within the time 
limit (90 days), after first receipt of car home, as per 
Rule 12, fifth paragraph. Therefore, the claim of im- 
proper repairs is not sustained.”—Case No. 1576—Chi- 
cago, Burlington & Quincy vs. St. Louis-San Francisco. 


Ballot on Brakes 
and Brake Equipment 


IRCULAR No. D. V.-618, recently issued by the 

A. R: A., Mechanical Division, shows the results 
of the supplemental letter ballot on the recommendations 
made by the Committee on Brakes and Brake Equip- 
ment, submitted at the annual meeting held in June, 
1928, at Atlantic City. 

The question of badge plates for identification of 
brake levers standard to freight equipment cars was 
passed for submission to letter ballot in addition to 
those items which were covered under the heading 
“recommendations” in the report of the Committee. It 
was the thought of the chairman of that committee 
that further action was necessary before the subject 
should be voted upon by letter ballot, and the secretary 
was requested to hold the subject in abeyance. 

In view of the fact that an investigation conducted 
by the Committee disclosed that of a large number of 
cars inspected, only about 25 per cent came within the 
present A. R. A. requirements for braking ratios, the 
average varying between 17.4 per cent and 271.1 per 
cent or a difference of 253.7 per cent, from the 
standpoint of damage to wheels and brake shoes the 
question was considered of such importance as to war- 
rant its submission to letter ballot at this time to the 
members of the association. 

This recommendation of the Committee is contained 
in the report of the Committee to the 1928 annual 
meeting, Circular D. V. 571, and reprinted in letter 
ballot Circular D. V. 613. 
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The vote on the recommendation from the Com- 
mittee on Brakes and Brake Equipment was in one 
proposition and was as follows: 

1. On the proposition that a metallic plate be made a stand- 
ard part of every car and fastened to the underframe, as rec- 
ommended by the Committee on Brakes and Brake Equipment, 
to contain the proper dimensions of levers for both body and 


truck brake gear, and that a rule be provided governing the 
replacing of levers, etc. 

The foregoing proposition has been approved by a 
substantial majority by the members of the American 
Railway Association, thus amending the Standard and 
Recommended Practice of the Division to be effective 
March 1, 1929. 


How To Reduce Bad Order Cars’ 


Seven important suggestions, developed through 
experience on the Milwaukee, are advanced 


By K. F. Nystrom 


Superintendent Car Department, 


Chicago, Milwaukee, St. Paul 


& Pacific, Milwaukee, Wis. 


quires a comprehensive and carefully laid plan of 

action; it requires a thorough knowledge of car 
construction as well as familiarity with the physical con- 
dition of the equipment. The plan of necessity must in- 
clude proper attention to the following seven factors: 
Car department organization; proper design for new 
cars to meet the present day service requirements; a 
well-balanced retirement program with a knowledge of 
the depreciation and retirement accounts; a systematic 
method of repairing cars; keeping air brakes, rods and 


Te keeping of bad orders at a minimum re- 


ment organization with the ranking supervisor reporting 
directly to the chief operating officer. 

The organization within itself is of most vital import- 
ance and should be divided into sections or districts 
with an officer in charge of each section reporting to the 
head of the car department, and these sections to be 
re-districted with a general foreman in charge of each 
reporting to the district supervisor. There was a time 
when foremen had as many as 100 or more men as- 
signed to them. However, in these days of high-priced 
labor it has been found profitable to increase the super- 
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Car officers responsible for Milwaukee equipment condition —1928 annual staff meeting 


levers, and draft gears in good condition; co-operation 
with the stores department to insure adequate sup- 
ply of material at all times; constant policing of cars 
damaged in train yards by rough handling. 


Car Department Organization 


Admittedly there is a difference of opinion and prac- 
tice as to the most effective car department organiza- 
tion. Where it can be satisfactorily arranged, many be- 
lieve it preferable to have a self-contained car depart- 


“A paper presented at the December, 1928, meeting of the Car Fore- 
men’s Association of Chicago. 
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vision. Generally speaking, it is not considered good 
practice to have more than 25 men directly assigned to 
each supervisor. 


Well Balanced Retirement Program 


The matter of proper car construction is one of ut- 
most importance but takes in such a wide scope, involv- 
ing engineering studies, service characteristics, and other 
experience factors, that it is really a subject in itself. We 
cannot expect to produce a satisfactory operation and 
confine the maintenance-of-equipment expense to a min- 
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imum without giving this important subject most care- 
ful study when new equipment is purchased. 

Many car department supervisors do not have a clear 
conception of what is meant by the depreciation and re- 
tirement charges and what effect it has on the final 
maintenance of equipment accounts. It means that 
when stockholders furnish a new car they ask that the 
car department maintenance-of-equipment accounts pay 
for it without interest in monthly installments. These 
payments for freight cars are known as I. C. C. depre- 
ciation Account 315. If a car is destroyed before all 
payments are made or if the payments are too small 
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Date Tuse. Fov. 20, 1928 6:00 P.M. 


"syetan 86119; 8! 

TPoretgn | 24 pau pene 

‘Systen | 25 | 487-245 | 
mize) s4) 4! 


Foreign 


Revenue ears on line - 76208 
% ef Rev. Bed Order Care to Rev. eare on line 


this year - 2.3 
Á ef Rev. Bad Order Cars te Rev. cars on line 
last yeer = 4.7 


Exhibit I 


so that the car is worn out before all payments are com- 
pleted, the remaining debt must be paid in one lump sum 
when the car is dismantled and this last payment is 
called a retirement charge and is known as I. C. C. 
Account 316, freight train car retirements. This retire- 
ment account, being one of the primary maintenance- 
of-equipment accounts, has a tendency to throw the total 
maintenance of equipment charges considerably out of 
balance and beyond advance estimates made, if a large 
retirement charge must be absorbed covering a consid- 
erable number of cars. It is possible that the cars may 
have reached their retirement stage earlier than antici- 
pated because of improper construction or faulty design, 
deferred maintenance, advance obsolescence or too low 
a rate of depreciation, but in any event if the ranking 
car-department supervisor is familiar with the so-called 
book value of the cars he will be in a position to advo- 
cate a policy to continue the cars for a certain number 
of years service, consistent with the construction and 
physical condition of the equipment. 

At first consideration it may not seem practical to 
set up an intelligent retirement program because of the 
difficulty in anticipating what is going to happen to the 
equipment in the next year or two; however, after fur- 
ther study, we will find that with few exceptions cars 
built, say, 20 years ago, are of practically the same con- 
struction throughout the country and it is rather easy to 
determine the general condition of the equipment and 
obtain a comprehensive idea as to how the equipment 
stands up in service and what measure should be taken 


88 Railway Mechanical Engineer 


in the way of retirements or to condition the cars for 
the remaining period of their natural life. If a cer- 
tain class of car continually moves from one repair track 
to another, indicating poor design or weak construction 
which cannot be remedied, serious consideration should 
be given to retiring the entire series gradually. 

A practical and economical way to get rid of the 
troublesome cars is to set up a maximum amount of re- 
pairs which will be allowed per car. When this limit is 
set it should be made on a man-hour basis rather than 
a money limit, as to use a fixed amount of money as 
a limit for repairs to a car to be retired, is not satisfac- 
tory. For instance, it may be necessary to change one 
or more pair of wheels under a particular car and the 
cost in this case would exceed the amount which would 
normally be considered the limit for repairs for this 
equipment. A limit of a maximum number of man- 
hours, 20 or more per car, has proved to be simple and 
practical, as an experienced supervisor can always es- 
timate, with reasonable accuracy, how many hours it will 
take to repair a certain car, but if money is used as a 
basis it is necessary, in addition to the labor, to also 
consider material and overhead which considerably com- 
plicates the issue. If a limit is set for a given series of 
cars it will not take long to find out what will happen, 
and if necessary, adjustments can be made so that the 
desired number of cars are set out for dismantling. 
This method forms a workable basis for a dismantling 
program and permits all cars to remain in service until 
worn out. 

In certain series of cars the trucks may be in good 
condition and in those instances instructions can provide 
for maintaining the trucks provided the body of the 
car can be repaired within certain man-hour limits. 
After the program has been in force for a while it will 
be possible to estimate rather closely the number of cars 
which should be taken down during the following twelve 
months or even for the next two or three years. As far 
as the railroad with which the writer is associated is 
concerned, approximately 314 per cent retirement per 
year to the total ownership has been tentatively worked 
up as a natural development of the procedure outlined, 
subject to adjustment to produce the proper turnover 
of new equipment. 


Systematic Method of Repairing Cars 


Having laid the proper foundation for retirement of 
worn-out equipment it then becomes the duty of the 
car department supervisors to keep the remainder of the 
equipment in a good state of repairs at a minimum cost. 
Here it is that the car-department efficiency can be 
measured, as all repairs to freight-train cars are charged 
to one account, namely, I. C. C. Account 314, freight 
train car repairs, and comparison with other railroads 
can readily be made. 

Formerly, it was customary to bring in defective cars, 
regardless of class, and repair them in the shop as they 
were marked out in the train yard. Today a systematic 
handling of one class of cars only is generally scheduled 
for a given shop. It appears logical that if a certain 
number of cars of one class are built or turned out from 
a car builder’s shop at about the same time or within 
a few months, these cars, after a certain length of serv- 
ice, require about the same attention in the form of gen- 
eral repairs. Experience in actual service has proved 
this to be a fact and therefore a certain series of cars 
should undergo general repairs after a given length of 
time. 

Can it be determined how often a car should receive 
general repairs? What is the proper repair cycle? It 
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can hardly be expected that we can come to a general 
agreement on this point as some railroads follow a 
policy of shopping equipment more frequently than 
others. However, it will be admitted that most railroads 
have for many years repaired passenger cars on a fixed 
program; that is, after a certain number of months in 
service, the cars are taken into the shop for general 
repairs. This practice has proved to be both practical 
and necessary. Why not introduce a fixed shopping 
program also for freight cars. 

After careful study and observation, the Milwaukee 
has adopted a four-year shopping cycle for its freight 
cars. We have found that on cars having wooden su- 
perstructure, the rods and bolts become loosened due to 
shrinkage of lumber, also mechanical wear caused by 
the racking of the car. By bringing the car to the shop 
for specific attention, such as the tightening of all rods 
and bolts, renewing parts of siding and renailing where 
necessary, and renewing of flooring as required, the life 
of the superstructure is lengthened and maintenance cost 
reduced. On cars having outside steel framed super- 
structure the same attention as to tightening of bolts is 
essential; metal roofs of these cars, particularly, must 
receive frequent attention in the way of drawing down 
bolts in order to keep the roofs water-tight. We find 
that cars generally require painting about every four 
years, this being especially true of the steel framed cars. 
In order to lengthen the life and reduce maintenance 
cost we have found it a good policy to wire-brush ex- 
posed steel parts and paint them. Likewise, the wooden 
parts are preserved by frequent painting. When the 
cars are on the repair track in the four-year cycle, 
special attention is given to air brakes, trucks, draft 
gears, doors and roofs, etc., and renewals of any parts 
that may become worn or defective. 

On the basis of an ownership of 72,000 cars, 18,- 
000 cars would be repaired each year on this four-year 
cycle, or 60 cars per day based on 300 working. days 
per year. The repairs to these 60 cars each day are 
distributed among 11 different points as shown in Ex- 
hibit No. 2. The assignment of repairs to a certain 
class of cars is given careful consideration so that the 
repair point is in a locality where there is a natural flow 
of this class of equipment. In this manner it is not 
necessary to back-haul any great distance any class of 
cars for general or schedule repairs. 

It will be noted from the table that in almost all in- 
stances one class of car is repaired at two, and in some 
cases three different points. This is done to create 
friendly competition. All work is performed on shop 
orders so that at the end of each month the auditing 
department issues a statement showing the average cost 
of repairs per car. The auditing department handles 
the accounting and no cost statement is made up by 
the car-department forces, therefore the cost as obtained 
is considered by all repair points as accurate, resulting 
in an effort, at each point, to excel the other points 
handling the same class of cars and there exists a 
friendly feeling of competition between the various 
shops. In order to enforce uniform practices, inspect- 
ors visit the shops to see that the repairs are uniform 
at all points and that the charging of material is handled 
uniformly and in accordance with the accounting rules. 

With the low percentage of bad orders prevailing on 
the Milwaukee today it is obvious that there are not as 
many bad-order cars of each class available as are re- 
quired to keep the shops busy. It is therefore neces- 
sary to mark out cars which might otherwise be allowed 
to remain in service, and let them go through the shop 
tor general repairs. This is considered very desirable 
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and in line with the old saying “A Stitch in Time Saves 
Nine.” By following the four-year repair cycle it also 
results in making more cars available for any class of 
loading and overcomes the unsatisfactory condition of 
having too many rough freight cars on the railroad, 
which occurs when cars are not shopped frequently. 

It is also obvious that cars built, for example, in 1924, 
would be thought to be in serviceable condition today, 
yet, with the four-year repair program in effect, this 
equipment is now taken into the shop for general re- 
pairs. It is surprising to find how many small items 
need attention and we are firmiy convinced that consid- 
erable money is saved by this new shopping program. 
In some instances the attention required, particularly 
on cars not over five years old, may only constitute 
medium repairs on a man-hour basis. Nevertheless, we 
take the cars in and perform all necessary work so as to 
condition the car for another four years’ service. 


Keeping Air Brakes, Draft Gears, etc., in 
Good Condition 


The most effective means of preventing cars repeat- 
edly coming on the repair tracks is to put the air brake 
and draft gears in as near 100 percent condition as pos- 
sible when the car is undergoing general repairs. So 
far as the air brake is concerned, this is well taken care 
of by following the present A. R. A. requirements. This 
attention given to the air brakes results in better service 
rendered and the cars are given the best protection. 

The use of proper rods and levers is most essential 
if we expect the air brake to function properly. In the 
past, sufficient attention has not been given to main- 
tenance of proper length of brake rods and proper pro- 


Freight Cars - C.M. St.P. & P, end C.T.H. & B.E, © Duilt Prior to 1925 
Duder To Reevive Repairs Daily & Humber Repaired Monthiy 


j. | -67801-67839 Ae ore area l 
9 | 70971-79969 | 948 TA E 
25433-25891) i 
50701-53799 1713, i pea Doren 
43001-45289 
45701-45999 1166 1 
69001-63999) | A 23 Bes mot 
46001-46015 ' i 
65001-54499 662 iè è 
E) . SE : e. 
60091-62003 
62101-62639) | 1728 | 2 èi 
-4 30000-304399) |. = = ares eee 
01-91499) 
01800-01624) 986 1 ł 
—4 ONN -T 9 C3 ee E ei 
Wiso X| zinjaa. 


Exhibit II 


portion of levers. To have a good air brake it is equal- 
ly important to have proper brake power and angu- 
larity of levers as it is to have the air brake function 
properly. Wrong rods or levers are frequently the cause 
of slid-flat wheels, bad braking conditions resulting in 
undue slack action in trains, which contributes to break- 
age of knuckles and otherwise damage to the equipment; 


- therefore, it is essential that this feature receive care- 


ful attention. The practice of stencilling the center 
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sills or cross beams of cars to show the dimensions of 
rods and levers, as recommended by the A. R. A., 
should be followed, as we find it of assistance to light- 
repair men and foreign lines, particularly when missing 
rods, etc., must be replaced. The above practice has 
been in vogue for several years on the Milwaukee, and 
we have found it of great benefit. 

The draft gears are of equal importance and should 
be given the same attention. It is hoped that in the not 
distant future the A. R. A. will see fit to introduce 
rules providing for periodical attention to draft gears 
similar to that covering the air brake equipment. The 
Milwaukee inspects draft gears in accordance with in- 
Structions quoted below in part: 


Regular draft-gear inspection is not expected to be done at 
Points having a force of less than five men, including super- 
visor. 


As all system cars appear on the repair tracks for repairs, the 
draft gear must be inspected. Where gears show that exces- 
sive slack exists or that they have broken parts, they should 
be dropped and necessary repairs made to the entire draft ar- 
rangement. 


On all system cars held for heavy, very heavy, or schedule 
repairs, draft gears are to be dropped, thoroughly inspected and 
necessary repairs made to the entire draft arrangement. It 
will not be necessary to drop draft gears held for light or me- 
dium repairs unless the draft gear is defective. 

Whenever the draft gear has been removed or inspected, the 
cars shall be stencilled in accordance with drawing E-1889, in 
one-inch white letters. 


Whenever gears have been inspected, they will be reported 
on the monthly physical change report. If the draft gear was 
inspected within nine months, it will not be necessary to change 
the stencil, or report inspection, unless draft gear is defective, 
or the car receives heavy, very heavy, or schedule repairs. 


The above instructions have been in practical use for 
the past 12 months; the number of cars inspected is in- 
creasing monthly. At the present time well over 3000 
cars are inspected each month and within the near fu- 
ture we expect to have the number increased so that 
every car will have a draft-gear inspection every 9 to 
12 months, similar to the present requirements on air 
brake inspection. 

The inspection of draft gears reveals that, so far as the 
Milwaukee is concerned, approximately 18 per cent of 
the total number of gears inspected are defective. 


Co-operation with Stores Department 


Without proper co-operation with the stores depart- 
ment, the best method of repairing cars cannot be car- 
ried out successfully or economically, resulting in an un- 
der supply or an overstock of material, and in many 
instances wrong and obsolete material being ordered. It 
is well to remember that any freight car material be- 
coming obsolete in the storekeeper’s stock is assessed 
against the freight car maintenance account just as 
though it had been used. The storekeeper has no other 
means of clearing his stock with the purchase cost of 
such obsolete material, and it must be charged to the 
repair account for which it was intended, less the 
amount received for the scrap. By keeping the stores 
department fully posted as to change in design, stand- 
ards, etc., such losses can be reduced to a minimum. 

When embarking upon a repair program involving 
material consumption of a larger volume than normally 
used, or when deciding upon an addition and better- 
ment program necessitating purchase or manufacture of 
special material or parts, most satisfactory results have 
been obtained by anticipating our requirements between 
60 and 90 days in advance, permitting the stores depart- 
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ment to have the material on the ground in sufficient 
quantities to allow an uninterrupted schedule of output. 
We make no attempt to start on a special program of 
this nature until the material is on the ground and we 
are assured of a constant flow of material to meet our 
requirements. 


Constant Policing of Damaged Cars 


In going through the train yards, particularly in the 
evening, we have all heard the constant bombarding 
caused by rough handling of cars, reminding us of a bat- 
tlefield, and except for the comment “That was a good 
one,” or “Hit it again,” or some similar remark, we pay 
little attention to the damage that is being done. Rough 
handling is more prevalent during the heavy business 
periods than at other times because of the anxiety to 
make up trains as quickly as possible and to clear the 
yards for oncoming movements. We should keep in 
mind that every time a car is damaged by rough han- 
dling it throws an extra burden of expense on the car 
department and is charged to our maintenance accounts, 
and when considered for a period of a year we could 


` overhaul many hundreds of cars with money spent in 


repairing damaged equipment caused by carelessness of 
switching crews. The remedy, of course, lies with the 
operating department, but unless the car department su- 
pervisors make it a point to take note of and report all 
cases of cars damaged to the superintendent, we can 
hardly expect an improvement. We find the superin- 
tendents quite willing and anxious to co-operate but 
without the required information supplied by the car de- 
partment to permit taking disciplinary action with the 
train crews responsible, we can hardly expect to obtain 
any results. 

More damage to equipment is done in traim yards 
than generally recognized. The bad order cars can be 
considerably reduced if there exists a proper co-opera- 
tion between the operating department and the local car 
department, and all damage done is promptly reported 
and preventive measures taken. To illustrate what can 
be done along these lines, in one terminal 200 cars 
were damaged in one month. By going after the sit- 
uation vigorously, the number of damaged cars was re- 
duced to 98. Even this number of cars is too many, 
but it certainly indicates a move in the right direction 
and shows what can be done. 


General Results 


If a program as outlined above is carried out, what 
results can be expected? It is difficult to say definitely 
but experience, as in all cases, is the most accurate guide. 
The Milwaukee bad order figures as herewith re-pro- 
duced, covering the bad order cars on hand for a recent 
day picked at random, show that we have 2,016 cars 
held in bad order, 541 held for light repairs at the close 
of the day, 1,030 held for medium or heavy repairs 
and 445 held for dismantling, the total representing 
2.3 per cent bad-order cars to total cars on line. In or- 
der to keep the repair points giving cars general repairs 
reasonably supplied with cars it requires between 800 
and 900 cars held out of service for general repairs. 

The present bad-order situation on all Class I rail- 
roads throughout the country as published by the Raț- 
way Age for September, 1928, is 6.5 per cent. If each 
railroad would get at the repairs to freight cars in a 
systematic way, I believe it is entirely possible to reduce 
the bad orders in the country to 2.5 per cent and pos- 
sibly even lower. This would mean a reduction of 4 


* per cent of bad order cars, and assuming that there are 


2,300,000 freight cars in the country, it would release 
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about 90,000 freight cars for service, or the ownership 
could be reduced by that amount. If the country could 
get along with 90,000 less freight cars per year, figuring 
same at an average cost of $2,000 per car, and that 5 
per cent has to be paid as interest on the investment, 
$9,000,900 would be saved each year, in addition to the 
savings in maintenance because of the lesser number of 
units. 

The average car mileage for the month of September 
on Class I Railroads amounted to 30 car miles per day. 
A reduction in ownership of 90,000 cars, made possible 
by an equivalent number of additional cars made avail- 
able by a 4 per cent reduction in bad orders, would au- 
tomatically increase the car miles per day, as well as re- 
duce the per diem charges, an ambition which every 
operating department officer is trying to realize. 

A reduction in the number of bad-order cars, means 
that the average general condition of the equipment is 
improved, thus reducing the necessity of marking out 
cars from made-up trains, which in turn speeds up the 
operation in terminals and reduces switching expense. 

To keep the cars in good repair and a minimum num- 
ber out of service spells efficiency for the car department 
and money saved for the individual railroad. 


Painting and 
Handling Sash 


Racks on skids, moved on hand or power 
lift trucks, save handling 


F the numerous methods of saving time and labor 
which are to be found in use at the Milwaukee 
passenger-car shops, one of the most effective has to do 
with the painting and handling of window sash. The 
sash are loaded on platform skids as they are removed 
from the car. The skids are then moved by lift trucks 
to the elevator, by means of which they are taken to 


the second floor in the car shop, where sash repairs 
and painting are carried on. 

The first operation in the sash department consists 
of washing the sash which are then sent to the cabinet 
maker for repairs to frames or glass, then back to the 
sash department where they are put in special sash-rack 
skids in which they are moved to the finisher for 
painting. 

These skids consist essentially of sash racks, adjust- 


One of the booths used in spray painting sash 
and other car parts 


able to different sash sizes, mounted on metal frames 
which support them at a sufficient height above the floor 
to permit running either a hand- or power-lift truck 
underneath. They can then be raised enough to clear 
the floor and be moved to any desired point in the 
shop. These rack skids can be placed for the con- 
venience of the painter, cabinet maker or whoever may 
be working on them, saving many steps and several re- 
handlings of the sash. Two rack skids hold a full set 


View in the section of the shop devoted to sash washing 
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of inside and outside window sash, and 36 skids in all 
are provided. All sash are left in the racks until the 
painting is completed, when they are taken to the car 
and given to the trimmer for application. 


sprayed in special booths. They are removed from the 
cars and sent to a tank where they are dipped in an 
acid solution to cut the dirt. They are then rinsed, 
scratch brushed, buffed, and sprayed with aluminum 
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Sash rack skids, adjustable to different sash sizes, are readily moved by hand or power lift trucks 


In spray-painting the sash, special booths are used, 
one of which is shown in an illustration, arranged with 
a hood and exhaust fan for ventilation to meet the re- 
quirements of the law. Both color and varnish are 
sprayed, as is also vitrolite when necessary. The sash 


This view of a sash rack skid just unloaded shows the con- 
struction clearly 


are placed on a revolving stand in the booth, and sheet- 
metal guards the exact size of the glass are provided to 
protect the glass while spraying the frames. 

For large sash, the heavier metal guards are sus- 
pended by means of a small pulley and cords, which 
are attached to counterweights so that the guards can 
be applied to and removed from the sash with little 
effort and loss of time on the part of the operator. 
Spray painting on all small trim saves practically 50 
per cent of the labor formerly required. On sash, the 
saving is not quite so large. 

Basket racks, sash fittings, coat hooks, grills, etc., 
formerly lacquered by the dipping process, are now 
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bronze lacquer, oxidize lacquer, or other finish lacquers, 
one or two coats being applied, as necessary. A sub- 
stantial labor saving over former methods results. 


A Convenient 
W elding Booth 


By Joseph C. Coyle 


HERE is never too much room in the steel car 

shop and the ordinary welding booth is always 
more or less in the way when not in use. It is difficult 
to place heavy material in the booth, unless it is of the 
folding type, and then it is troublesome to remove and 
put back in place. 
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A canvas welding booth which can be lifted 
up out of the way 
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The light canvas frame, illustrated, removes all of 
these disadvantages as it can be quickly hoisted out of 
the way. It may be of any size desired and is made 
by stretching canvas over a light frame-work of 14-in. 


pipe. Wires are attached to the four corners which 
lead to a pulley overhead. The weight of the booth 
is counterbalanced with a heavy piece of metal, so that 
it may be easily raised above ones head with one hand. 


Car Orders Placed During 1928 


Nearly 45 per cent of the freight cars ordered are box and 
automobile—Orders for express refrigera- 
tor cars total 600 


CCORDING to statistics compiled by the Railway 
A Age, a total of 51,200 freight cars was ordered 
for service in the United States and 8,901 for 
service in Canada. Orders for 1,930 passenger cars were 
placed during the year for service in the United States 
and 334 for service in Canada. Referring to Tables I and 
II, it will be noted that Canadian orders for freight and 
passenger equipment last year exceeded the total ordered 
any previous year, as far back as the years 1920 and 


dered. From the standpoint of total orders for box 
cars, last year was no exception to previous years, but 
this is the first time that the total number of automobile 
cars ordered has stood second in the list of types of 
freight cars ordered during any one year. During 
1927 a total of 74,139 freight cars was ordered, of 
which 21,296, or 28.7 per cent, were box cars, 17,904, 
or 24.2 per cent, were gondola cars and 5,800, or 7.8 
per cent, were automobile cars. In 1926, out of a total 


BALTIMORE 


A 50-ton steel-sheathed box car equipped with the Duryea underframe in which the car body is free to move longi- 
tudinaily on the center sills against a cushion-spring device 


1919, respectively. Export orders for freight cars 
were comparatively heavy last year, but export orders 
for passenger cars were light. 


Orders for Box and Automobile Cars Predominate 


Table III shows the types of freight cars ordered in 
1928 for service in the United States and Canada. A 
total of 16,662 box cars, 27.7 per cent of the total, was 
ordered during the year. Orders for automobile cars 
totaled 10,165, or 16.9 per cent of the total number or- 
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of 68,524 freight cars ordered for service in the United 
States and Canada, 16,055, or 23.6 per cent, were box 
cars, 13,033, or 19 per cent, were hopper cars and 10,- 
489, or 15.5 per cent, were refrigerator cars. Only 
5,674, or 8.2 per cent, were automobile cars. In 1925, 
a total of 93,475 freight cars was ordered, of which 
$1,037, or 33.2 per cent, were box cars, 23,317, or 25 
per cent, were gondola cars and only 10,016, or 10.7 per 
cent, were automobile cars. Practically the same per- 
centages of box, automobile and open-top cars were or- 
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dered in 1924, as were ordered during 1925. 

It is also interesting to note the total orders for re- 
frigerator cars during the five-year period, 1924 to 
1928, inclusive. Of the 147,335 freight cars ordered in 


Table I—Orders for Freight Cars Since 1918 
Canadian Ex: 


Domestic 


1924, 14,447, or 9.8 per cent, were refrigerator cars. 
A total of 7,358 refrigerator cars, or 7.8 per cent, was 
ordered in 1925. The year 1926 was the best year of 
any of the five years from the standpoint of refriger- 
ator cars ordered, while in 1927 the number had 
dropped back to 9.6 per cent of the total. 

The preceding analysis of the types of freight cars 


are an underframe design which has been applied to 
more than 2,000 cars during last year, and a tight-lock 
coupler*, which provides a rigid drawbar connection 


ss E S E EE N 
Table III —Types of Freight Cars Ordered in 1928 for Use 
in the United States and Canada 


Type Number Per cent 
F.—Flat and logging........ AEE EAE E T Š 4,732 7.9 
G.—Gondola ......essssessoeeseseeesesseesseee 5,605 9.3 
H.—Hopper .... 7,317 12.2 
R.—Refrigerator 6,752 11.3 
S.—Stock and poultry . 1,952 3.2 
T.—Tank ... 1,814 3.0 
X.—Box . 16,662 27.7 
Automobile . 10,165 16.9 
Ballast, dump and ore..... 6. cece eee reece ene 2,835 4.7 
Not classified ......ccccceecececccrecceeecenese 1,868 3.1 
N.—Caboose ..cccccccccceccccccscccccseceres is 399 a 

Total eesse EE Re re ee beans 60,101 100.0 
i 


from the point of attachment on the underframe of one 
car to the point of attachment on the underframe of 
the adjoining car, without sacrificing interchangeability 
with the present standard couplers. Last year also 
marked a further tendency in the use of cast steel in the 
construction of railroad rolling stock. The Duluth, 
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Freight car orders, 1901 to 1928 


ordered during the past five years is of interest, due to 
the fact that that period has seen the larger part of the 
development in motor truck and, to a consiaerable ex- 
tent, waterway competition. It also shows, the im- 
portance ot the automobile industry to the railroads as 
a source of lading and also the demands that are being 
made on the railroads for the handling of perishable 
products, such as fruits and vegetables. 


Cars Built 
Referring to Table IV, only 46,060 freight cars were 


built for service in the United States last year. This 
! Table II—Orders for Passenger Cars Since 1918 

rt Total 

6 57 

143 782 

38 2,094 

155 49 

19 2,488 

6 2,48 

25 2,679 

76 2,317 

58 2,162 

48 1,803 

29 2,293 


total, with one exception, is the lowest since 1913. The 
year 1921 saw only 40,292 freight cars built, which is 
5,768 cars less than the number built in 1928. On the 
other hand, the number of freight cars built for service 
in Canada last year totaled 5,158, which is the largest 
number built since 1921. 

Two developments in freight-car construction that 
are marked departures from long-established practice 
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Missabe & Northern placed an order for ore cars with 
unit steel underframe castings. Another example of 
the use of cast steel in freight car construction is the 
hopper car which was exhibited by the Wine Railway 
Appliance Company at Atlantic City last June, in which 
a number of structural parts, commonly built up of 


Table IV—Freight Cars Built Each Year Since 1913 


United States Canadian 
F A boanie fı ^ Grand 
omestic Foreign Total omestic Foreign Total total 
176,049 9,618 185,667 22,017 wie sie 22,017 207,684 
97.626 462 98,088 6,453 paki 6,453 104,451 
58,226 11,916 70,142 1,758 2,212 3,970 74,112 
111,516 17,905 129,421 OAN EENS 5,580 135,001 
115,705 23,938 139,643 3,658 8,100 11.758 151,401 
67,063 40,981 108,044 14,704 1,960 16,664 124,7 
94,981 61,783 156,764 6,391 30 6,421 163,185 
60.955 14,480 75,435 skee roei TT ears 
40,29 6,412 46,704 8,404 745 9,149 55.853 
66,289 1,126 67,415 458 100 S58 67,973 
175,748 2,418 178,166 aSa PERN PAEA ETT 
113,761 1,141 114,902 1,721 1,721 116,623 
105,935 3.010 108,945 ARTEN SrA RETA 
88,862 2,771 91,633 1,645 1,645 93,278 
63,390 1,087 64,477 2,851 2,851 67,328 
46,060 938 46,998 5,158 5,158 52,156 


plates and sections, were replaced with steel castings. 
Aside from the other known advantages of the use of 
cast steel in car construction in a car handling material 
from which there are corrosive drippings, the unit 
structures of cast steel are less effected by corrosion. 
The Car Construction Committee of the Mechanical 
Division, A.R.A., is making steady progress in the de- 


* A description of this coupler appeared in the June 20, 1928, issue of 
the Railway Age, Daily Edition, page 1420D60. 
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velopment of designs which are to become the standards 
of the association. The general design of a steel- 
frame, double wood-sheathed automobile car for unre- 


Table V—Passenger Cars Built Each Year Since 1913 


United States Canadian 
D ic Forei Total ic Fi T ‘al 
omestic Foreign Tota! jomestic Foreign to! 
2,559 220 2,779 517 sars 517 3,296 
3,310 56 3,366 325 325 3,691 
1,852 14 1,866 83 83 1,949 
1,732 70 1,802 37 37 1,839 
1,924 31 1,955 45 45 000 
+480 92 1,572 1 1 1,503 
306 85 391 160 160 551 
1,272 168 1,440 seve were ee 
1,275 39 1,314 361 361 1,675 
676 144 820 71 71 8 
1,507 29 1,536 ieee ee 
2,150 63 2,213 167 167 2,380 
2,363 50 2,413 A ene rrr 
2,184 102 2,286 285 285 2,571 
1,785 50 1,835 126 126 1,961 
1,356 15 1,371 237 237 1,608 


stricted interchange, which will have inside dimensions 
of 40 ft. 6 in. by 8 ft. 734 in. and 9 ft. 15% in., and a 
similar car for restricted interchange, which will be 9 
ft. 2 in. wide by 10 ft. high inside and will be designed in 
lengths of 40 ft. 6 in. and 50 ft. 6 in., was adopted in a 
recent letter ballot. The designs of both types will 
cover the use of both 10-ft. 6-in. and 12-ft. side door 
openings, and will also permit the use of end doors 


Canadian service last year totaled 237, as compared 
with 126 in 1927 and 285 cars in 1926. Table V shows 
the number of passenger cars built in the United States 
and Canada since 1913. 

Table VI shows the types of passenger equipment 
ordered for service in the United States and Canada 


Table VII—Comparison of Rail Motor Car Weights, U. S. 
and Canada : 


Weights 1925 1926 1927 1928 
25,000 Ib. and under........... cece ecceeeeeees 6 7 Sa oe 
Over 25,000 Ib. to and including 50,000 Ib..... 19 7 sie 

Over 50,000 Ib. to and including 75,000 Ib..... 74 2 4 os 
Over 75,000 lb. to and including 100,000 Ib..... 27 79 29 5S 
Over 100,000 lb. to and including 125,000 Ib..... 7 32 88 6S 
Over 125,000 lb. to and including 150,000 Ib..... ote 5 2! S 
Over 150,000 Ib...... cece cee cece ence EE $š 1 se 9 
Unclassified 22.0 ssc ecgecawee ss deeoais bans es bee a2 s% 26 22 


for the years 1925 to 1928, inclusive. A total of 2,264 
passenger train cars was ordered in 1928. Of this 
total, 600 cars, or 26.5 per cent, were express refrig- 
erator cars, and 553, or 24.4 per cent, were coaches and 
combination passenger cars for general day-coach serv- 
ice, equipped only with the customary seats and toilet 
facilities. A total of 502 cars, or 22.2 per cent of the 
total ordered, were for baggage, express or mail service. 
As in previous years, orders for sleeping, parlor and 
chair cars form a fair percentage of the total number 


PASSENGER CAR ORDERS 


Passenger car orders, 1901 to 1928 


where these are considered desirable. The proposed 
general designs of the 50- and 70-ton hopper cars were 
also accepted by the recent letter ballot. 

New forms of cooling mediums for refrigerator cars 
received considerable attention during 1928. Silica gel 
has passed from the experimental stage, and is now em- 
ployed in 30 refrigerator cars. Solid carbon dioxide, 
also known as dry ice, is receiving considerable atten- 
tion as a substitute for water ice in refrigerator cars. 


Table VI—Types of Passenger Equipment Ordered for Use 


in the United States and Canada 
Type 1925 1926 1927 1928 
Coach, combination, passenger, etc..... 650 432 760 553 
Multiple unit coaches and trailers..... 82 237 52 30 
Sleeping, parlor, chair, etc........... . 535 542 238 322 
ining : 112 111 111 123 
Baggage, express, mail 739 435 422 502 
10 125 2 30 
ilk 80 60 45 600 
Horse 16 95 17 49 
Private, business, miscellaneous 17 67 108 55 
Total. ores ins cee eee es vas ke eas 2,241 2,104 1,755 2,264 


It has not, however, reached the stage of commercially 
practicable application, but recent developments are 
such that this may be possible in the near future. 


Passenger Cars 


The number of passenger cars built for use in the 
United States last year was 1,356. This total was 429 
cars less than in 1927 and, in fact, the lowest number 
of cars built since 1922. Passenger cars built for 
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ordered. In 1928, the orders for this type of equip- 
ment totaled 322, or 14.2 per cent. 

Two orders placed by the Pennsylvania formed the 
bulk of last year’s passenger car business. These two 
orders, one for 600 cars and the other for 550 cars, are 
two of the largest passenger car orders on record. 
These two orders by the Pennsylvania, totaling 1,150 
cars, account for nearly 51 per cent of the number of 
cars ordered for service in the United States and Can- 
ada. These large orders were placed for the purpose 
of carrying out the plans of that road to replace all 
cars of wood construction with steel equipment on all 
regular passenger trains throughout the system. 

The past year has seen the establishment of the roller 
bearing in the passenger car field, and its use is being 
rapidly extended. The tendency to pay close attention 
to esthetic considerations in interior decoration as well 
as to give consideration to elements of comfort and con- 
venience for the coach passenger, is becoming more 
general. 


NicKet-CHrRoME STEEL.—Data, in the form of charts and 
tables with explanatory comment, covering the results of ex- 
tensive tests showing that the properties of S.A.E. 3130 nickel- 
chrome steel vary less from heat to heat than those of other 
commercial steels, are contained in the eight-page bulletin of 
the International Nickel Company, Inc., 67 Wall Street, New 
York. The bulletin is entitled “Torsion, Impact and Other 
Mechanical Properties of S.A.E. 3130 Nickel-Chrome Steel.” 
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Manufacturing and Gaging Taper 
Frame Bolts’ 


The use of the proper types of gages is essential 
for correct machining and fitting 


Part I 


to manufacture. The problem is to manufacture 
them economically in the numerous diameters 

and lengths required for locomotive repairs. 
It is not the purpose of this article to enter into a 
detailed discussion of the relative merits, cost, or desir- 
ability of manufacturing in the central production shop, 


T en frame bolts are not particularly difficult 


in filling orders, the time required for v2 transmittal 
of requisitions from the railroad shop to the manufac- 
turer and the willingness of the manufacturer to make 
up small lots of odd sizes. If the manufacturer is lo- 
cated within local telephone distance and is willing to 
make frequent deliveries, it is then permissible for the 
repair shop to order direct on the manufacturer. If the 


Internal gages used for gaging taper frame bolts 


the local shop, or of purchasing the bolts from an out- 
side manufacturer. The purchasing of taper bolts from 
a manufacturer is dependent upon location, promptness 

* The author of this article, who is now deceased, was an expert in 
railway shop production methods. Although he had been a regular con- 


tributor to the Railway Mechanical Engineer over many years, at his 
own request his articles were always published under a nom de plume. 
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bolts can be obtained in a reasonable time after placing 
the orders—say two weeks—it is entirely possible for 
the railroads to purchase from manufacturers, or for 
the central production shop to supply the more common 
sizes required. However, under the most favorable 
conditions, it is generally necessary for the local shops 
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A portable lathe used for machining taper frame bolts in 
the erecting shop 


to maintain at least a skeleton organization for the final 
finishing or altering of the stock sizes of bolts in order 
to meet the every-day repair requirements. A careful 
analysis in the larger railroad shops will generally show 
that from 500 to 1,000 sizes of taper frame bolts are re- 
quired to meet all of the demands of locomotive repair 
work. To keep all of these sizes in stock is difficult and 
materially increases stock inventory. Therefore, any 
system which admits of economical manufacture to cer- 
tain step sizes should be welcomed. 


It is common practice in the locomotive erecting shop 
to ream the holes in the frames, cylinders, etc. to step- 
size gages and from the markings on the gages make 
up a bill of bolts, showing all of the sizes required. The 
bill of sizes is sent to the bolt shop where the bolts 
called for are finished to size. This practice necessi- 
tates the use of external gages for the holes and in- 
ternal gages for the bolts. 

It is also important that the taper on the bolt be a 
perfect fit in the hole for the entire tapered surface to 
insure that the two members held together by the bolt 
will not move on each other, as the most minute move- 
ment is soon augmented, resulting in rapid wear owing 
to the severe strains set up by the rapidly reciprocating 
pistons. Actually, a taper frame bolt should be con- 
sidered and manufactured more in the light of a taper 
pin, because its prime object is to prevent the moving 
of two members held together. 

The following bolt data will serve to call attention 
to the close measurements necessary to insure the 
proper fitting of taper frame bolts: 


The taper mostly used is 1-16 in. per foot. The taper 
per inch is .0052 in., plus. The taper per % in. is .0013 
in., plus. The ratio of length to taper per foot is 192 
to 1. Each .001 in. difference in diameter of the bolt 
makes a difference in the drive of .192 in., or .005 in. 
more than 3-16 in. Three inches in length equals 1-64 
in. difference in diameter. 

It is largely a question of judgment as to how much 
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a taper bolt should be driven home arter torcing it in 
the hole by hand. The above data show that each .001 
in. diameter effects the drive 3-16 in.; therefore, the 
bolt should be manufactured well within a .001-in. limit. 

Up to the present time no suitable micrometer has 
been made available for measuring tapered holes, or the 
bolt diameter, and it would appear difficult to design 
a micrometer for either purpose. There are several 
methods now in use for measuring the diameter of taper 
bolts and holes. 


Round Plug Gages 


The most commonly used gage is the round plug 
type which is of the same taper per foot (generally 1-16 
in.) as the reamers. Circular lines are spaced 3 in. 
apart around the gage body. These lines agree with a 
difference in diameter of 1/64 in. Each line is marked 
showing the actual diameter by some designating mark- 
ing or number. The gages are from 15 in. to 18 in. long 
from the point to the end of the handle. These gages 
in many respects, are very desirable as the holes may be 
measured both for diameter and correctness of taper 
and, in addition, they serve as master standards. 

This type of gage has certain objections from the 
erecting-shop point of view. The holes must be 
thoroughly cleaned and all chips removed, as the 
smallest accumulation of dirt will affect the results. 
They are heavy and cumbersome to carry around the 
shop as each gage weighs from five to six pounds. A 
gage 18 in. long will answer only for five 1/64 in. 
step sizes and a 15 in. gage for four 1/64 in. step sizes. 
To cover the range from 1 in. to 1% in. diameters re- 
quires seven gages. 

A flat form of internal taper gage is now used to 
good advantage for locomotive repair work, although 
to the best of the writer’s knowledge this form has 
never been placed in service for taper-bolt work: This 
type of gage can be made from rectangular tool steel, 
marked with lines spaced 3 in. apart, stamped, .hardened 
and ground similar to the round plug gage, or the 
gages can be made in the round form and the two 
sides milled to the required thickness. 

The advantages of the flat form of gage over that of 
the round form are that the weight is reduced about 


Taper frame bolts ready to be threaded 
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one-half and, therefore, a greater number may be con- 
veniently carried about the shops. It is not as necessary 
to clean the holes carefully when using this form of 
gage as a slight turn of the gage in the hole is generally 
sufficient, for all practical purposes, to remove chips 
or dirt. An improperly reamed hole is indicated by 
the side shake or rock of the gage in the hole. This 
gage would, therefore, be the more convenient for 
checking reamed holes than the round gage. 

An inexpensive design of internal gage for taper 
frame bolts, used principally in the bolt shop, is made 
from a hexagon block of cast iron about 2 in. over the 
dats. The block is bored and reamed for seven sizes 
of holes varying by 1/64 in. or 1/32 in. The size of 
the larger ends of the holes is stamped adjacent to 
the holes. Where 1/64 in. step sizes are used, the bolts 
are finished so that the heads extend from the face 
of the gage to allow for the necessary drive when ap- 
plying. The amount allowed for driving may be 3/16 
in., 14 in. or more, depending on practices. Where 
the sizes vary by 1/32 in. steps, the heads extend 3 in., 
plus the amount for drive. This form of gage is also 
used in the tool room for inspection purpose and when 
grinding reamers. 

A gage of this type, when reamed to the correct 
taper, is accurate enough for all practical purposes. 

In the event of wear of one or more of the holes, 
the gage can be refaced and rereamed, resulting in a 
better gage owing to the aging of the metal. Accurate 
gages are drilled and allowed to season by laying in 
the weather for the longest possible time previous to 
the final reaming. 

In some railroad shops, ring internal gages are used 
for gaging taper bolts or grinding reamers. These are 
made of tool steel, stamped, hardened and internally 
ground and make a most excellent form of gage ad- 
mitting of close measurements. They are expensive, 
however, owing to the fact that from 30 to 50 are 
required. In practice, two gages differing in internal 
diameter by 1/64 in. are placed on the bolt, or reamer 
and the distance from face to face measured. The dis- 
tance should be exactly 3 in. for 1/16 in. taper per 
foot. When checking for 6 in. lengths, gages varying 
by 1/32 in. are used. 


Use of Gages 


The plug form of gage is used in the following man- 
ner: A tapered hole is reamed until one of the lines 
on the gage comes flush with the outer surface of 
the member reamed. The size marked on the gage 
indicates the size of the hole, which is set down on 
the bill of bolts. The flat form of gage is used in a 
similar manner. This is satisfactory as far as size is 
concerned. With the round form of gage, however, 
it is generally necessary to clean the holes carefully to 
insure accuracy. With the flat form, a slight turn of 
the gage will generally remove the chips. 

The taper frame-bolt gage for use in the erecting 
shop, is used as follows: Preparatory to rereaming a 
hole, the reamer is pushed in the hole until tight. A 
chalk mark is made on the reamer where it is flush 
with the outer edge of the hole. The reamer is re- 
moved and placed in a suitable hole in the gage. The 
hole selected is possibly 1/32 in. larger than the 
reamer at the previously chalked location. The reamer 
is then chalked near the face of the gage. A fine pen- 
cil line is drawn on the chalked surface of the reamer 
agreeing with the face of the gage. By using both 
the face of the gage and 3 in. out from it, it is possible 
to reduce the number of holes in the gage by one- 
half. The taper hole in the frame is then reamed until 
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the pencil line comes flush. The marking on the face 
of the gage shows the size of the bolt required, which 
is set down on the bill of bolts. This method, which 
may appear crude, works out well in practice. How- 
ever, care is necessary to maintain the reamers to the 
proper taper, and also to mark the reamer accurately 
at the time of entering it into the gage block and to 
stop the reaming at the correct point. 

Supplying the large and moderately-sized railroad 
shops with sets of interchangeable gages, has several 
advantages. The gages provide universal standards 
for the taper per foot, which will insure greater accur- 
acy when grinding taper reamers. As a result of prop- 
erly ground reamers, where a hole is reamed in one 
shop and later rereamed in another shop, it is not 
necessary to enlarge the hole as much as would be the 
case where the reamers in the two shops do not agree. 
Properly ground reamers and external gages make it 
entirely feasible to ream the holes to step sizes in the 
erecting shop and to prepare a bill of bolts and from 
the sizes set down, from which the bolt shop can finish 
the bolts to the correct size so that they can be properly 
driven in the tapered holes. 

Taper frame bolts are sometimes designated by arbi- 
trary numbers or symbols agreeing with the markings 
on the gages, which do not indicate the bolt diameter. 
As an example, consider a bolt 8 in. long by 1% in. at 
the largest diameter, with 1 in. threads. This may 
be called an 8-14-1 bolt, referring respectively to the 
length, the gage number and the thread size. In many 
respects, in these days of convenient measuring devices, 
it is more desirable to designate the length and diam- 
eter under the bolt head in steps of 1/32 in. or 1/64 
in. As an example, a bolt 8 in. long and 1 9/64 in. in 
diameter would be designated as 8-1 9/64, or for 
brevity, 8-1-9, the first figure indicating the length, the 
second the even inchs of the diameter and the third 
the sixty-fourths. This would cover the majority of 
bolts. 

Establishing standard step sizes for bolts that should 
be stocked greatly simplifies ordering in the local shops, 
ordering from one shop on another or from a bolt 
manufacturer. The greatest advantage is the more 
proper fitting which invariably follows as a result of 
supplying the workman with proper reamers, gages 
and appliances. 


(The concluding installment will discuss methods of 
manufacture.) 


A Sturdy Tool 
Holder for Slotters 


By F. Rattek 


N one of the back issues of the Railway Mechanical 

Engineer, an article described and illustrated a meth- 
od of machining locomotive driving boxes on a slotter. 
One of the views showed a slotter bar about 21⁄4 in. 
in diameter and 20 in. long. The use of a long, slender 
slotter bar is poor practice and inefficient, as the bar is 
prone to vibrate, resulting in a loss of time and a poor- 
ly finished surface. 

The slotter is still a widely used machine in the 
smaller railway shops where the small volume of work 
does not justify the purchase of more modern machine 
tools that have been designed to handle work commonly 
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done on a slotter. The best fixture and tools that can 
be ‘obtained should be used on a slotter. In the shop 
where I am employed, the slender slotter bars have 
been replaced with sturdy bars, such as shown in the 
illustration. A circular bracket, which has a 3-in. hole 
throughout its length, is bolted to the lower end of the 
slotter ram. The upper end of the slotter bar is slid 
into the bracket and a 2%4-in. nut drawn tight in the 
projecting end of the bar. A %-in. taper pin is driven 
through the bracket into the boring bar to prevent the 
bar from turning. 

The lower part of the bar is formed into a 4 in. 
square. The part in which the cutting tool is held by 


PESEE AE 


4, YY SetScrews 


A slotter tool holder designed to prevent chatter 


four 34-in. set screws, can be removed from the bar by 
Temoving a taper pin. When this pin is driven home, 
it compresses a small coil spring set in a pocket, which 
extends into the removable tool holder and the main 
section of the bar. The purpose of this spring is to 
help prevent the taper pin from working out while the 
machine is in operation. No vibration or chatter takes 
place in a bar of this design. Another advantage of 
this bar is that the large heavy cutting tools commonly 
used are replaced by much smaller tools, which re- 
sults in a considerable saving in tool steel. 


One Use for a . 
Left-Hand Drill 


CCASIONALLY, the grease plugs or set screws, 
as they are sometimes called, break off in the ends 
of the crosshead pins. Frequently, they are screwed 
in so tight that it is difficult to back them out. Under- 
taking to drill them out with an ordinary drill is some- 
times unsuccessful, owing to the fact that the plug will 
screw further down into the pin. To overcome this 
difficulty, make a good left-hand twist drill of the same 
size as the right-hand drill ordinarily used. By using 
this drill and by reversing the drill press spindle, the 
plug will back out of the hole or can be drilled out just 
as easily, if the plug sticks, as with a right-hand drill. 
Left-hand drills have been used for this particular 
job very successfully. 
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Steel Rods'and Pipe 


ONG pipes and steel rods are material difficult to 
store in an orderly manner on the storage plat- 
form. The racks shown ın the illustration, which are 
used at the Denver shops of the Colorado & Southern, 
not only keep such material in order, but make it easily 
accessible. 
Each rack is made of five upright sections of 4-in. 


Long pieces of bars and pipe can be easily stored in a rack 
of this design 


channel iron. These are connected lengthwise by three 
3%4-in. rods, passed through sections of 1%-in. pipe and 
tightened with heavy nuts at the ends. A 4-in. angle, 
welded to the bottom end of each upright, forms the 
base. Ten 30-in. sections of %4-in. steel, turned up at 
each end and 6 in. deep in the middle, are welded to the 
flat side of the upright channels. These racks are 14 ft. 
long and 6 ft. high. 


Original patent model of the Corliss pumping engine which 
is preserved in the National Museum, Washington, D. C. 
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Airplane view of modern-equipped Illinois Central shops at Paducah, Ky. 


Paducah Repair Shop Operation 
| Meets Expectations 


Magnitude of new Illinois Central plant presents 
unusual problems now largely solved—Full 
output developed 


By Lee Robinson 
Shop Engineer, Illinois Central, Chicago 


Part I 


in operation new locomotive repair shops at Pa- 

ducah, Ky., and also certain facilities which form 
the nucleus of a large car-repair plant. An entire new 
shop organization was built up and the results of the 
first year’s operation have fully met all expectations. 
Practically all machine-tool equipment installed in these 
shops was purchased new and represented the latest de- 
sign of heavy-duty machinery then available. Opening 
shops of the magnitude of those at Paducah, involving 
the introduction of new methods and practices and the 
development of new forces, brought out many new 
problems not previously encountered. However, these 
were quickly adjusted and the plant placed on a smooth 
working basis within a year of the opening date and 
with an increased output each month comparable with 
the increase in forces. 

The Illinois Central, like many of the large railroad 
systems of the present day comprises not only the orig- 
inal charter lines, but a consolidation of many small 
roads acquired by purchase, lease or other methods. In 
many cases, repair shop facilities constituted part of 
the fixed property of these roads and they continued to 


O N September 1, 1927, the Illinois Central placed 
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be operated as such for the purpose of making heavy 
repairs to engines and cars. 

Naturally, some of these shops were very old as will 
be seen from the following tabulation which represents 
the points at which heavy repairs were being performed 
as late as 1927, and while they were serving their pur- 
pose to the extent of their capacity, it was only by rea- 
son of making large yearly replacements and additions 
of modern machine tools and mechanical labor-saving 
devices that the output of these shops could be kept up 
with the requirements. 


Date built 

Water Valley, Mise. 66 ici ccd satoan aa KNR iA 1867 
Bie Sty Louis, Tle asasan tran oainsarde ae pea a EES 1875 
Paducah, Ky. (Old Shops) 1880 
DEMIOON FU ioc sake 6 hoded es Ea acne aa PAARE a 1880 

cComb, MI eas leiess crete ora-vi aie econ slsiony ish Oe teva erate 1888 
Vicksburg, Miss 1890 
Rreeports Quis dacatejars-cibra diate don score @ jo, draiete fae 1892* 
Burnside, a TTR eRe degra sien: Coe iboats 1893 


Waterloo, Ia. . 
Memphis, Tenn. 
Clinton, Ill. 


* Date acquired. 
The ages of these shops at the time the new shops at 
Paducah opened covers a range of 23 to 60 years. 
When it is considered that the main shops at Burnside, 
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Ill., which were the largest on the system prior to the 
construction of the new facilities at Paducah, were 34 
years old and that the size and weight of locomotives 
have continually increased, particularly in the past 10 
years, it is readily apparent why the Illinois Central 
built new shops. It was simply a matter of necessity 
as the locomotives purchased in more recent years were 
so large they could not be placed in the then existing 
shop buildings. 

At the time Burnside shops were built, the largest 
locomotive owned was a Consolidation, 2-8-0 type, 35 
ft. 614 in. over all in length and weighing 137,300 1b. 
In 1927, the larger engines were: 


Type Length Weight 
P A SEP CAT TS Cre TRY tri 62 ft.7 in. 438,000 Ib. 
RE Sa tvn several ces bis, E 56 ft. 8% in 382,000 Ib. 
BBE isa rs csistareasays dchaa Siena anxtare wanes 55 ft. 1 in 388,000 Ib. 
fe ee ee PENN Ee Ie eh 56 ft. %4 in 367,500 Ib. 


There has been a maximum increase of 76.3 per cent 
in length and 219 per cent in weight. 

The Illinois Central System is divided generally into 
two grand divisions by the Ohio River. Burnside 
shops serve the territory north of the river except for 
those locomotives which are too large for the shops to 
accommodate. Paducah shops serve all of the terri- 
tory south of the river as well as those large locomotives 
which cannot be handled at Burnside. 


Why Shops Were Located at Paducah 


There were several advantages accruing to the rail- 
road which influenced the selection of Paducah for the 
location of the new shops. It is on the main line from 
Louisville to New Orleans readily accessible to all 
points in the Southern district and also within reason- 
able distance of points on the Northern district. It is a 
city of good size presenting favorable housing and liv- 
ing conditions for the workmen and has a fairly even 
climate. The company owned considerable property 
which could be utilized to good advantage for shop pur- 
poses and which permitted purchasing less additional 
land than would have been the case if these shops had 
been located at some other point on the system. 

Grouna was first broken for the new shops, March 


> te 


31, 1925, and they were opened for operation in Septem- 
ber, 1927. The locomotive group consists of four main 
buildings: Machine and erecting shop, boiler shop, 
blacksmith shop and tank and paint shop; also a lesser 
set of buildings consisting of a paint- and carpenter- 
shop building, a combination pipe, tin, air brake and 
electrical shop, the flue shop located in one end of the 
iron-storage building, brass foundry and two toilet, 
wash-room and locker buildings. The storehouse, oil 
house and paint-storage building, iron-storage building 
and power house serve both the locomotive and car de- 
partments. The general layout provides for future ex- 
tension to all shop buildings within predetermined limits. 


Description of Machine Shop 


The machine shop is of the transverse type and is 245 
ft. wide by 681 ft. long, having an erecting bay 95 ft. 
wide, a heavy-machine bay 85 ft. wide and a light- 
machine bay 65 ft. wide. There are 25 working pits on 
the erecting side, spaced 24 ft. on centers, and two ad- 
ditional tracks at the east end, one being the entrance 
and stripping track and the other the assembling and 
exit track. This bay is served by one 250-ton traveling 
gap crane for moving engines overhead and two 15-ton 
traveling cranes for handling material. The heavy- 
machine bay is served by two 15-ton overhead traveling 
cranes and provision is made in the light-machine bay 
for monorail trolleys and post jib cranes with air and 
electric hoists as needed. In the center of the shop is 
located a wire enclosed tool crib with suitable serving 
counters. In this tool crib is also the distribution 
switch board for this shop and directly overhead on a 
small balcony are two motor-generator sets for furnish- 
ing d.c. current for operating those particular tools 
using direct current. On the north side of the building 
centrally located, is a balcony containing offices for the 
general machine shop foreman and all sub-foremen, 
from which a view of the entire shop is afforded. In- 
asmuch as all machine tools in this shop as well as all 
the other shops are individually motor driven, there are 
no belts or line shafting to obstruct the vision. The 


Battery of three 6-ft. radial drills for frame work 
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shop is.heated by means of unit heaters of the balanced 
fan type, thermostatically controlled and so arranged 
as to maintain as near uniform temperature throughout 
the-shop as possible. 

A maximum amount of natural light is provided by 
the large window area on the side and end walls and 
through the roof skylights. These skylights are of 
special design, being A-shaped stradling each truss. 
They are hinged at the top and open outward from the 
bottom. Pivoted ventilating sashes are also incorporated 
in the wall windows. All of the skylights and ‘the 
ventilating sashes at the top of the windows are motor- 
operated with push-button controls placed at conveni- 
ent locations throughout the shop. This arrangement 
assures the best natural circulation and ventilation pos- 
sible. The windows and skylights on the south and 


pone m re Prodor wee roeden CIM 


from one group to another, it could be done with a min- 
imum movement. This idea was followed out to the 
fullest extent the building limitations would permit. 

Each group is supplied with a full complement of 
tools to make it self-sustaining in performing the work 
assigned to it with the exception that where similar ma- 
chines were needed in two groups, neither one of which 
would be operating full time, one machine was provided 
and located to serve both groups, avoiding unnecessary 
duplications and obtaining the maximum service from 
the machine tool. Generous floor space and wide com- 
municating lanes are provided throughout the shop. 

There are 13 groups which, together with the ma- 
chines assigned to each group, the number and horse 
power of the motors and kind of current used, are listed 
as in a table. 


Un 
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¢ Engine Pits 


‘west exposure have actinic glass to diffuse the sunlight. 

Artificial light is supplied by 300-watt electric lamps. 
Light is diffused by enameled-steel shades and lamps, 
spaced to give uniform illumination throughout the 
shop, are mounted overhead on the line of the truss and 
on the side walls. There are three lamps per panel of 
the light-machine bay, four per panel of heavy-machine 
bay and four per panel of the erecting bay. 

The machine-tool equipment is divided into groups, 
or departments, according to the kind and class of work 
to be performed. Attention was given to the relation 
of the groups so that, where necessary to move work 
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The location of the machine tools in the 


Both the entrance and exit tracks are at the east end 
of the shop. An additional track is located between 
these two tracks which extends through the shop to the 
north side of the building where the lye vats are located. 
As the engine is stripped, the parts to be cleaned are 
placed in baskets and moved by trucks to the lye vats. 
However, the parts are segregated in different baskets 
according to the group handling these particular parts 
and, when cleaned, move intact direct to that particular 
group. The driving-wheel and driving-box depart- 
ments are located in this end of the shop so that the 
movement of these many large and heavy parts on every 
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locomotive from the time it is unwheeled on the strip- 
ping track to the time it is wheeled on the exit track is 
reduced to the minimum. 

The motion-work department located adjacent to the 
driving-box department is also convenient to the lye vat 
with machinery arranged to cut out back movement of 
the repair parts. The same may be said of the piston- 
rod and guide departments in the center of the shop. 
From the rod department, equipped with the latest ma- 
chinery for handling this class of work, rods can be 
readily handled by crane to locomotives in any part of 
the erecting shop. The frame and cylinder depart- 
ments are adjacent to the erecting shop in the west end 
of the building, from which end heavy frames and cyl- 
inders can be handled by crane either to the erecting 


10 ft. deep by 30 ft. long and one 91% ft. wide by 6 ft. 
deep by 15 ft. long, and two small lead-lined compart- 
ments, 314 ft. wide by 3 ft. deep by 4% ft. long, for acid 
cleaning. The tops of these tanks are 3 ft. above the 
floor and are supplied with sectional sheet-metal covers 
hinged and counterbalanced. A concrete washing and 
drain floor covers the space between the tanks and the 
machine. shop building and the entire area is served by 
a 10-ton traveling crane with single trolley and operated 
by pendant cords from the floor. 


Machine Tool Features of Special Interest 


The Morton cylinder machine designed primarily for 
finishing locomotive cylinders, permits performing all 
operations of boring, pene: pane: and S mag neces- 
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machine and erecting shops 


shop or through a door to the material- -storage plat- 
forms and 20-ton overhead traveling crane, just outside 
the west end of the shop. The importance of segregat- 
ing mechanical stoker repairs has been recognized and 
necessary machinery for this purpose located in a de- 
partment by itself, as shown on the drawing. A fully 
equipped brass department occupies the northwest cor- 
ner of the building. Between it and the cylinder de- 
partment is the bolt department, equipped with modern 
turret lathes, bolt and screw machines. 

The facilities for washing and cleaning dirty engine 
parts consist of two concrete tanks, one 12 ft. wide by 
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sary to finish cylinders complete, except stud-hole drill- 
ing. All of these operations can be made with two set- 
ups, whereas, the previous methods employed with the 
equipment available, required five set-ups. This has ef- 
fected about a 50 per cent reduction in time of machin- 
ing cylinders. The design and construction of the ma- 
chine provides for an independently operating boring 
unit which allows two operations to be carried on simul- 
taneously. On account of the great flexibility of this 
machine, it is adaptable for machining difficult heavy 
parts, such as deck castings, frame cross braces, mud 
rings and special machining on wheel centers. 
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The battery of three 6-ft. American radial drills is ar- 47de Radial Alls, Pe or 
ranged to accommodate any drilling operations on en- chine). onsas 22ra Aer dees 3— 15 hp.—a.c. 
gine frames A narrow pit is provided along one side CYLINDER AND STEAM Cuest (Piston Vatve) DEPARTMENT 
x “1: : 5  1—Morton 72 in. traveling head . 
of the battery and extra drilling tables are furnished cylinder borer and planer 1— 10hp.—a.c. 
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Plan of the general repair shops at Paducah, Ky. 


$ í . : I—  / np.—a.e. 
with each machine for holding frames in place in or 6 1—Plain radial drill, $ pas 1— 1$ bp ae. 
above the pit. The opposite side of the machines, which 7 1—Vertical turret lathe, 54 in. 1— 15 hp.—a.c. 
11 1—J. & L. turret lathe, 3 ft. 
y 36 im... ES EERI 1— 5 hp.—a.c. 
12 1—Dbl. floor grinder, 18 in 
b7 e IEEE E T 1— 5 hp.—a.c. 
13 1-—-Upright drill, 24 in........ 1— 5 hp.—a.c. 
GENERAL DEPARTMENT—STEAM CHEST, VALVE STEM & Yoke (SLIDE Vave) 
14 l-—Standard planer 62 in. by 
62 imi by 12 Riig cece os 1— 50 hp.—main drive d.c. 
1— 5hp.—rail elevating a.c. 
15  1—Standard planer 36 in. by 
36 in: by 12 ftissidésecesias 1— 20 hp.—main drive d.c. 
1— 3hp.—rail elevating d.c. 
16 2—Draw-cut shapers, 36 in.... 2— 15 hp.—a.c. 


Ingenious set-up of work on the magnetic chuck of modern 
surface grinder 


The Tools in the Machine Shop 


Frame DEPARTMENT 


Item No. 
no. units Machine Motor 
1 a= Fremer planer, 84 in. by 36 rok % 
in. by Rs TEATELE 1—75 hp.—main drive d.c. . eyes 
1—7% hp.—rail elevating d.c. Set-up for production milling of shoes and wedges 


A 1—2 hp.—oil pump d.c. 
2 1—Frame planer, 48 in. by 48 


i by B ibera 1--- 25 hp.—main drive d.c. 18 1—Vertical turret lathe, 36 in. 1—_10 hp.—a.c. 
1—3% hp.—rail elevating d.c. 19 1—Vertical turret lathe, 24 in. 1—71 hp.—a.c. é 
3 1—Double-head frame slotter, 20 1—Engine lathe, 36 in. by 18 ft. 1— 15 hp.—main drive a.c. 
32 in. by 72 in. by 50 ft... 1— 25 hp.—main drive d.c. 1— 1hp.—compound pump a.c 
1— 20 hp.—inain drive d.c. 21 1—Engine lathe, 24 in. by 16 ft. 
2—7% hp.—head motors d.c. (Stoker Dept.).......---+5 1— 10 hp.—a.c. 
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22 1—Engine lathe, 20 in. by 12 ft. I— 5 hp.—a.c 1-— 1 hp.—power traverse a.c. 
23 1—Engine lathe, 18 in. by 11 ft. 1— 5 hp.—a.c 65 1—Draw-cut shaper, 30 in. e 4~— 1U hp.—a.c, 
24 1—Engine lathe, 16 in. by 8 ft. l1— 3 hp.—a.c. 67 1—Vertical turret lathe, 42 ‘in. 1— 15 hp.—a.c. 
25 1—Engine lathe, 12 in by 8 ft. 1— 2hp.—a.c. 68 1—Flat turret lathe, 3% in. 
26 1—Slotter, 20 in......... ..... 1— 15 hp.—main drive a.c. by V RE OSE NA 1—71 hp.—a.c. 
1— 1hp.—compound pump a.c. 69 1—Verticai milling machine 
27 1—Universal milling machine, S (Rod ends), 54 in.......... — 25 hp.—a.c. 
NGS 4B sc6 ceases sian 1— 15 hp.—a.c. 70  1—Heavy rod miller, 54 in. by 
28 1—Horizontal boring mill 30 in. by 16 ft.......-- «+ 1— 75 hp.—a.c. 
(Stoker Dept): EEEE 1— 3hp.—a.c. 71 l1— Surfacing machine, 36 in. 
29 1—Horizontal boring mill..... 1—71 hp.—a.c. by? TAA ERTEAN TS 1— 3hp.—a.c. 
72 1—Rod_ boring machine (Du: 
DICK) ais ea EPERE cues — 15 hp.—a.c. 
73 1—Crank shaper, 16 in.......  1— 3 hp.—a.c. 
1—Swing-frame grinder, No. 5 1— 5 hp.—a.c. 
75 a eee lathes, 21 in. by 8 G 2— 10 hp.—a.c. 
77 1—Dbl.-head bolt cutter, 2 in. 1— 5 hp.—a.c. 
79 1—Radial drill, 48 naasa 1—74 hp.—main drive a.c. 
1— 1⁄4 hp.—compound pump a.c. 
80 1—Upright drill, 34 in........ 1— 3hp.—a.c. 
81 1—Forcing press, 100 ton..... 1— 7 hp.—a.c. 
82 2—Dbl. floor grinders, 18 
2—71 hp.—a.c. 


83 i 1— 1hp.—a.c. 
Paducah Repair Shop Operation Meets Expectation 
GUIDE DEPARTMENT 


86 om pine grinders; 30 in. by 
MaDe S sees .. 2— 40 hp.—a.c. 

88 1—Upright drill, heavy- -duty, 
nr M EA seveeees 1— 10 hp.—a.c. 


Piston, Piston Rop, CrossHEAD AND Wrist Pin DEPARTMENT 


89  1—Std. planer, 30 in. by 30 in. 
by 20) fbr icc. tease auslens . 1— 20 hp.—main drive a.c. 
1—24 hp.—rail elevating a.c. 
90 ee? cut shaper (pillar 
type) 36 im... sees ee eee ee 1— 15 hp.—a.c. 
91 1— ngine lathe, 30 in. by 18 ft. 1— 20 hp.—a.c. 
92  1—Engine lathe, 24 in. by 14 ft. 1— 15 hp.—a.c. 
93,94 2—Engine lathes, 16 in. by 10 ft. 2— 5 hp.—a.c. 
95  1—Libby turret lathe in. 1— 20 hp.—a.c. 
96 1—Vertical turret nih’ 36 in. 1— 10 hp.—a.c. 
97 1—Vertical turret lathe; 42 in. 1— 15 hp.—a.c. 
98° 1—Plain radial drill, 5 ft.. 1— 10 hp.—a.c. 
99  1—Piston-rod grinder, 16 in. by 
40 in. by 120 in........... 1— 20 hp.—a.c. 
1— 2hp.—a.c. 
100 ene floor grinder, 18 in. by 
TAT EN e . 1—71 hp.—a.c. 
101 1— Metal ‘saw, 6 in. by 6 in.. 1— 1 hp.—a.c. 
TooL DEPARTMENT 
103 1—Dbl. floor grinder ba in. 
By 3 Attias tose wuss wine ors TA 1— 5 hp.—a.c. 
104 1—Drill pointer ALastielesie were ces 1— 1 hp.—a.c. 
105 1—Heavy duty planer, 30 in. 
ii ao by 30 in. by 6 ft..... tees 19 be: ae on d.c. 
ctri abbi : ; 1— %hp.—rail elevating a.c. 
c itt pot with automatic temperature control 106 1—Crank shaper, 24 in....... 1—7% hp.—a.c. 
107 gps) cut shaper (pillar. i ish 
30 1—Cold saw, 12 areias 1— 15 hp.—a.e. e). 36 sa E R 
31, 1—Shaper, 24 in. (Stoker Dept) 1—7% hp.—a.c. 0s kee: i cas a 
32 ka Automatic gear cutter, a b uty "ene e 1— 10h 
OB. sicvactenssdscscosace I=. I'hp at: an bY, O it sie wep ests T Be 
34 ieee. saw, 9 in. by 9 in... 1—1% hp.—a.c. 
1—Arbor press, No. 3 R (Hand 
operated) 
1—Arbor press, No. 5 (Hand 
operated) 
37 1—100 ton Forcing press 
(Stoker Dept) ss 1— 5 hp.—a.c. 
38 1—Radial drill, : 1— Shp.—a.c. 
39 1—Radial drill, 1—71 hp.—a.c. 
40a 1—Heavy-duty eit 3 1— 15 hp.—a.c. 
40b 1—Heavy-duty drill, 36 in 1— 15 hp.—a.c. 
41 1—Upright drill, 24 in....... > 1— 2hp.—a.c. 
42 “J 2—Column-type ‘drills, 25 in. 2— 1hp.—a.c. 
43 pr Toor grinders, 18 in. 
DY, e E. E EE RNA EEN — 6 hp.—a.c. 
Babbitt furnace (Electric) 
Bott DEPARTMENT 
45  3—Engine lathes, 11 in. by 6ft. 3— 3 hp.—a.c. 
46 1—W. & S. turret lathe, No. 2 1— 2 hp.—a.c. 
47  1—Foster turret lathe, No. 5. 1— 3 hp.—a.c. 
48 2-J & turret lathes, 2% 
Rens Dy 24) aeaea Daoa 2— Shp.—a.c. 
49 Ia șpdl. centering machine, 
EAA 1—1% hp.—a.c. 
50 1—DbL “head bolt cutter, 21⁄4 in, 1—714 hp.—a.c. 
51a 1—Bolt centering, ey, and 
pointing machine ... 1—7% hp.—a.c. 
51b 1—4-spdl. vertical taper ‘bolt 
CUPNER S PERTOT EN TISTE 1— 2hp.—a.c. 
53  2—Upright sensitive. drills. . 2— 1 hp.—a.c. 
a SHOE AND WEDGE DEPARTMENT 
54 1—Draw cut shaper, 36 in. 
(Pilar type) i cccacwase . 1— 15 hp.—a.c. 
55  1—Milling machine, 30 in. by 
30 in. by 16 ft......... .. 1— 40 hp.—a.c. 
Brass DEPARTMENT 
56 1—Full Universal Monitor lathe, 
20 in. b See Atle te 1— 5hp.—a.c. 
57a a an monitor lathe, 
eas ence secrsebedecee 1— 2hp.—a.c. 
57b 1— Universal ‘monitor — İathe, 
N TETTIE 5:8 Ses ,55 1— 3ho.—a.c. 
rita 1—Brass lathe, 20 in......... 1— 5 hp.—a.c. 
—Brass lathe, 18 in....... aw — 3h.—a.c. i H i i i 
Sor heen ithe! 3 hi erranen l=- aa Cylinders are finished complete on this machine in two 
60 1—Engine lathe, 20 in. by 10 ft. 1— 5 hp.—a.c. set-ups 
61 1—Upright sensitive drill..... — Thn—a.c. S 
62 1—Centerless grinding machine 1— 1 hp.—a.c. 110 1—Toolmaker’ lathe, 20 in. b 
Rop DEPARTMENT OMe S A AS Y= Spee: 
64 1—Slotter, 20 in.............. 1— 15 hp.—main drive a.c. 111 1— Engine lathe, 16 in. by 14 ft. 1— 3hp.—a.c. 
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1—Toolmaker’s lathe, 16 in. by 
1—Tooimaker's ‘lathe, 12 in. by 
A vag cersaceeddeanesiy 
1—Radial drill, 4 ft... 
1—Upright drill, 24 i 
1—Upright drill, 21 in. 
1—Sensitive drill, 12 in......- 
1—Dbl. floor grinder, 18 in. 


8 in, isards beeen ee eens 
1— Universal grinder 


1—Tap grinder 
124,125 2—Universal cutter and tooi 
TINdETS ..cccceveceeceees 

1—Drill pointer ........-+++- 


126 


1— 5Shp.—a.c. 
1— 2hp.—a.c. 
1— 10 hp.—a.c. 
1— 5hp.—a.c. 
1— 3hp.—a.c. 
1— 34 hp.—a.c. 
1— 5Shp.—a.c. 
1— 3 hp.—a.c. 
1— 5hp.—a.c. 
1— 5 hp.—a.c. 


1— 3 hp.—a.c. 


2— 5 hp.—a.c. 
1 hp.—a.c. 


Double-head frame slotter notable for smoothness of 


operation 
127 1—Chaser grinder .....-.+.++ 1— % hp.—a.c 
128 1—Universal miller, No. 4 A.. 1— 15 hp.—a.c 
129 1—Vertical miller, No. 4. 1— 15 hp.—a.c. 
130  1—Universal miller, No. 1— 10 hp.—a.c. 
131 1—Miller, No. 2M......- A 1— 5hp.—a.c. 
132 1—Metal saw, 6 in. by 6 in... 1— 1 hp.—a.e. 
1—Arbor press (Hand oper- 
ated), No. 3R 
1—Arbor press (Hand oper- 
ated), No. 
Motion DEPARTMENT 
139 1—Standard planer, 36 in. by " 
36 in. by 10 ft...........-. 1— 25 hp.—main drive d.c. 
: 1— 3hp.—rail elevating a.c. 
140 1—Draw cut shaper (pillar 
type), 30 ins pes csscee cess 1— 10 hp.—a.c. 
141 1—Heavy duty engine lathe, 24 
S in, by 12. Eosissa 1— 15 hp.—a.c. 
142 1—Engine lathe, 18 in. by 11 ft. 1— 5 hp.—a.c. 
143 ae Engine lathe, 14 in. by 6ft. I— 3 hp.—a.c. 
144 1—Gisholt turret lathe, No. 3L 1—_15 hp.—a.c. 
145 1+—Plain radial drill, 4 ft...... 1—71 hp.—a 
146 1—Heavy-duty drill, 24 in... 1— 10 hp.—a.c. 
147 1—Upright drill, 28 in........ 1— 3hp.—a.c. 
148 1—Smatl sensitive drill....... 1— 1hp.—a.e. 
150 2—Dbl. floor grinders, 18 in 
by 3 in......ceee ETA 2—7 1⁄4 hp.—a.c. 
151 1—Surfacing machine ........ 1— 1hp.—a.c. 
152 1—Plain grinding machine, 10 
in. by 36 inh. ccc sees 1—7% hp.—a.c. 
153 1—Radius link grinder........ 1—7% hp.—a.c. 
154 1—Lucas horizontal boring ma- 
chine, No. 32.......-.++005 1—7% hp.—a.c. 
155 1—Plain miller, No. 4B..... 1— 15 hp.—a.c. 
156 1—Forcing press, 50 ton...... 1— 5 hv.—a.c. 
157 1—Metal saw, 6 in. by 6 in... 1— 34 hp.—a.c. 
1—Arbor press (Hand oper- 
ated), No. 3R 
Drivinc Box anp Enortne Truck Box DEPARTMENT 
159 2—Draw-cut shapers with driv- 
ing-box attachments. 36 in.. 2— 15 hp.—a.c. 
160 1—Draw-cut shaper (pillar 
type), 30 Ín. siss easa sinag 1— 10 hp.—a.c. 
161a 1—Driving-box mill, 54 in.... 1— 15 ho —a.c. 
161b 1—Driving-box mill, 44 in.... 1— 20 hp.—a.c. 
162  1—Vertical turret lathe, 36 in. 1— 10 hp.—a.c. 
163 1—Plain radial drill, 4 ft...... 1— 10 hp.—a.c. 
164 1—Lehman oil-groove milling 
machine, 14 in. by 22 in... 1— 5 hp.—a.c. 
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165  2—Forcing presses, 100 ton.... 2—7% hp.—a.c. 
1—Babbitt Sienare (Electric) ` 
WHEEL AND AXLE DEPARTMENT 
167 2—Driving-wheel lathes, 90 in. 2— 50hp—main drive a.c. 
2—64 hp.—tail stock a.c. 
168 1—Trailer-wheel lathe, 54 in.. 1— 50 hp.—main drive a.c. 
1— 10 hp.—tail stock a.c. 
169 1—Driving-axle journal lathe, 
ae | Saree Paice cere irs 1— 15 hp.—main drive a.c. 
1— 5 hp.—tail stock a.c. 
170 1—Driving-wheel quartering ma- 
chine, 90 in...........000- 2— 5 hp.—a.c. 
171 1—Driving- and trailer-axle J 
athe EET E TAT tres 1— 30 hp.—a.c. 
172 1—Dbl. axle lathe, No. 3..... 1— 25 hp.—a.c. 
173 1—Crank-pin lathe, 24 in. by 
TO tte. iicaannanssuge see ae 1— 15 hp.—a.c. 
175 1—Vertical turret lathe, 54 in, 1— 15 hp.—a.c. 
176 1—Single-spindle centering ma- 
Chine) 8) iris EENE 1— 1hp.—a.c. 
177 1—Extra-heavy boring mill, 
MOO! anaes Sisieya'S Hare thie sew as 1— 25 hp.—main drive a.c. 
1— 5hp.—rail elevating a.c. 
178 1—Tire mill, 100 in........... 1— 30 hp.—main drive a.c. 
1— 5hp.—rail elevating a.c. 
179 1—800-ton wheel press, 96 in.. 1— 15 hp.—a.c. 


1—Portable key-seat miller 
181 1—No. 4 key seating machine. 


1— 5hp.—a.c. 
1—Radial drill (Universal), 6 ft. 


1— 25 hp.—a.c. 
dt EE E EE TONY 1—71 hp.—a.c. 
1—Ring tire heater (electric) 

1—Loco, valve-setting machine 


(erecting shop) 1— 25 hp.—a.c. 


A convenient portable pneumatic hoist used 
in the wheel shop 


also have the standard drilling tables, can be used for 
general drilling work when drills are not engaged on 
frames. The three machines are spaced on centers 
which will permit overlapping of the arms of the three 
drills, and are set in a depression which forms a drain 
for all cutting compound to a common reservoir, from 
which it is rehandled by a small pump. 

One of the illustrations shows an Ingersoll milling 
machine with a special set of fixtures for holding shoes 
and wedges and with a gang of high-speed milling cut- 
ters for production work. 

Many plain surfacing operations, formerly performed 
on slow moving planers, are now finished on surface 
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grinding machines. Another of the illustrations shows 
a good example of how a large number of similar ar- 
ticles can be nested to advantage and handled by means 
of a magnetic chuck. These machines are equipped with 
30-in. grinding-wheels. 

A Niles double-head frame slotter incorporates the 


Efficient shop-made device for grinding in cylinder heads 


latest design for operating the slotting head by means of 
reversing motors through a screw instead of the old 
style crank arm. The apparent advantage of this type 
of drive is noticeable in the even smoothness and steadi- 
ness of the operations of the machine. 

An American electric ring heater, especially designed 


II TAC ame ee 
Electric tire heater which has demonstrated its 
practicability 


with capacity for heating locomotive tires, is installed 
in the machine shop. This machine is successful in 
heating tires rapidly and uniformly without the noise, 
gasses and dirt always prevalent when oil is used for 
this purpose. The machine is also adaptable for any 
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form of ring heating and is used on miscellaneous work. 

A Mahr electric babbit pot, of which there is al 
number installed in the various shops, is also illustrated. 
The heating elements are immersed directly in the bab- 
bitt, and temperature control is provided to maintain 
any desired temperature of the babbitt metal. 

A typical example of some of the shop-made labor- 
saving devices to be found in these shops, consists of a 
small air-operated vertical engine to give a crank mo- 
tion for grinding in cylinder heads. This is much more 
efficient and generally satisfactory than reciprocating 
devices sometimes used for this purpose, which derive 
their motion primarily from the steam cylinders and 
heads of air pumps. 

(Other departments will be described next month). 


A Convenient 
Shop Cabinet 


REASY wooden tool boxes in the shops are al- 
ways more or less of a fire hazard. For storing 

small tools and other materials, a cabinet, like the 
one illustrated, is easily made from light sheet metal and 


A cabinet in which tools can be kept in an orderly 
fashion 


small angle sections. Scrap material may be used and 
then painted. The drawers are cut out and welded at the 
corners and small handles are welded on the front end. 
Partitions may be made in the drawers for various small 
parts by cutting sheet metal in strips of the proper length 
and then welding them in crosswise. One-inch angles are 
used for the framework, supported by sections of strap 
iron, to which they are welded or bolted with small flat 
headed bolts. 
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Ihe Readers Page 


Gage for Checking Saddle 
Seats on Driving Boxes 


Tampa, Fra. 
To THE EDITOR: 

I am confident that information such as in your ar- 
ticle, “Getting Back to Fundamentals,” published on 
page 697 of the December issue of the Railway Mechan- 
ical Engineer, will find a host of interested readers. I 
have no doubt but what a great deal of our grief is due 
to improper distribution of weight due to faulty spring 
rigging and appurtenances. Such conditions, however, 
are preventable, but in most cases are created at a time 
when standards must 
give way to the de- 
| | mands of service, thus 

~am a tF creating a condition 
sl ~i that may exist for a 
great many years. 

It is the duty of the 
main shops to correct 
such conditions when 
engines are placed in 
the shops for repairs. 
To do so requires ad- 
herence to prescribed 
standards and rigid in- 
spection of all parts. 
-—-——-— Proper inspection can- 
not be made, however, 
2 without the use of 
gages to determine just how much and where altera- 
tions have been made by wear, stress or wrong practice. 

In reading over the above- 


This fo be 
sliding fit 


PE LEIRENE AEA INATA 


index hole at its center, which is provided with a small 
projection with its center on the center line of part B. 
Part C is a movable tram point which may be moved out 
over the spring-saddle seat to the desired place for tak- 
ing the measurement. It is provided with a thumb 
screw for making it fast to part B. 

In use, part A is hooked over the center of the crown 
bearing. Part B is slid up over the box flange and part 
C is carried over to and brought up in contact with the 
saddle seat. Then a direct-reading may be had through 
the index hole. The gage may then be transferred to 
the other side of the box. E. W. O'BRIEN, 


Erecting Shop Foreman, Atlantic Coast Line. 


Wanted—Constructive Ideas 


Lorain, Onto. 
To THE EDITOR: 

The remarks concerning the inspection of tank valves 
by A. T. E. in the December, 1928, issue of the Railway 
Mechanical Engineer were, I must confess, something of 
a surprise. It is the first time, to my recollection that 
the tender tank has been discussed in these columns. 
Now as to the foreman crawling into a tank to make an 
inspection of the tank valves, it simply isn’t being done. 
The average foreman has enough to do without under- 
taking the duties of the shop I. C. C. inspector. 

It is generally understood that the shop I. C. C. in- 
spector is held responsible for the reporting of all defects 
on the engine or tender. Your boiler inspector is held 
responsible for all defects in the fireboxes, grates, ash 
pans and operative rigging, cab aprons, cab brackets and 
running boards, also smoke boxes and appurtenances ; 
all defects in the tank, such as loose bracing or splash 
plates, defective screening over 


mentioned article, I noticed that 
a very simple little gage is used 
for checking the driving-box 
spring-saddle seats. I am in- 
cluding a sketch showing a gage 
used here for this purpose. 


What Do You Think? 


OSEPH SMITH has practically issued a be reported. All this is your 
challenge to the editor that he ask for con- boiler inspector’s job and re- 
structive ideas on tender tank maintenance. sponsibility. 


the tank valves and all leakage, 
as well as all loose rivets or 
bolts in the tank frame, must 


Your foreman’s 


In the beginning we decided That challenge has been accepted and the re- responsibility is to see that all 
upon a gage similar to that quest for letters on the subject, brought up by repairs are made, and here 
used by the Chicago’ & Alton, A. T. E. in the December issue, is made here- your inspector comes in again. 
but found that, owing to vari- with. Is there a best way to insure operative He must see that these repairs 
able thickness of driving box tank valves with passages free from obstruc- are made, before he can sign 


flanges and to the fillet in the tion? If you think there is, tell us. 


brass on‘one end, a true meas- 


either Form 1047A or Form 
1047B. 


urement could not be obtained, s Aa A 


so we decided on a more flexible gage. 

The part A is of %4-in. round steel and graduated in 
1/32 in. This rod is hooked on the end with the top 
surface of the hook perpendicular to the center line of 
the stem. This is for the purpose of getting past the 
fillet. The length of the rod from the hook to the top 
is made long enough to take care of all sizes of boxes. 
Part B is a movable perpendicular of sufficient length 
to extend beyond the greatest flange thickness. The 
sleeve is drilled to a neat sliding fit. This sleeve has an 
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The workman also shares in 
the responsibility, as he must sign the work report or 
Form 1002, signifying that the repairs have been made. 
It is my opinion that there is room for improvement in 
the way of tender appliances, such as valve screens, brac- 
ing, or splash plates. But, why should it be necessary to 
send a gang into a tank every 30 days for the repairing 
of broken splash plates, or for the renewal of rivets or 
bolts in plates, or the repair of tank valve screens. 
What do some of your readers think of this problem ? 
JosEPH SMITH. 
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Three Milling-Machine Attachments 


HE Brown & Sharpe Manufacturing Company, 
Providence, R. I., has recently added to its line of 
milling-machine equipment three vertical spindle attach- 
ments especially designed for high-speed work. They 
are designated as the No. 10 high-speed vertical spindle, 
the No. 10 high-speed compound vertical spindle and 
the No. 10 high-speed universal milling attachments. 
Convenience of control, accuracy of performance and 
facility of application to constant-speed drives are a few 
of their major features. Smooth performance and a 
long life can be expected through the use of anti-fric- 
tion bearings for the spindle. 
The No. 10 high-speea vertical spindle milling attach- 


The No. 10 high-speed vertical spindle milling attachment 


ment is designed particularly for manufacturing jobs 
where it is desirable to raise the spindle to clear the cut- 
ter from the work, to facilitate loading, or for milling 
keyways, slots and other similar work where it is de- 
sired to feed the cutter into the work by hand before 
engaging the table power feed. The spindle is always 
in a vertical plane and has a hand adjustment of 2% in. 
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Adjustable stops regulate the movement of the spindle 
when milling duplicate pieces. 

The No. 10 high-speed compound vertical spindle 
milling attachment, with the exception of the high-speed 
spindle feature, is similar in design and use to the regu- 
lar Brown & Sharpe compound attachments. It is es- 


The No. 10 high-speed compound milling attachment 


pecially advantageous when it is desired to set the spin- 
dle in a plane at right angles to the table for milling 
angular strips, table ways, etc. With the spindle in 
this position, the full length of the table travel is avail- 
able and an ordinary end mill, instead of an angular 
cutter, can be used for milling the angle. 

Full universal movement and consequent usefulness 
for such work as drilling, milling angular slots and sur- 
faces, cutting racks, milling dies, moulds and other 
intricate tool work are advantages to be obtained 
through use of the No. 10 high-speed universal milling 
attachment. In addition, this attachment is provided 
with a hand-feed adjustment of 1% in., which adapts 
it for angular boring or setting end mills into the work. 

All three styles of attachments are securely held in 
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position by rugged clamps and serve to adapt hori- 
zontal-spindle milling machines to work which other- 


wise could be more advantageously accomplished on a 


vertical-spindle machine. 


Lincoln Safety Push-Button Control 


A SAFETY type push-button recently developed by 
the Lincoln research laboratory has been placed 
on the market by the Lincoln Electric Company, 
Cleveland, Ohio. Although the device was designed 
primarily for use with the Lincoln induction starter, it 
is also available for use with any type of push-button 
starter. 

A ball top start button is contained inside a large 
stop button which projects over the start button. Thus 
the stop button protects the start button from accidental 
contact, as it can only be operated by the tip of a thumb 
or finger inserted inside the stop button. The stop but- 
ton can be operated by a finger or the palm of the hand. 

The colors of the push-buttons are in accordance with 
the accepted standard signal colors for controlling rail- 
road, vehicular and pedestrian traffic. The start but- 
ton is of vivid green moulded Bakelite with the word 
start in white letters across the ball top face of the 
button. The surrounding stop button is of brilliant red 
moulded Bakelite. 

The inner mechanism is enclosed in an arc-welded 
steel box, 21⁄4 in. by 3% in. by 2% in. in size. All in- 
sulating parts are of moulded Bakelite. The exterior 
is jet black with the exception of the push-buttons. 

Four screws hold the moulded black Bakelite face 
plate to the container. By removing these screws, the 
operating mechanism may be removed from the case 
for wiring. The binding posts are plainly indicated by 
white letters on the moulded black Bakelite, thus pre- 
venting chance of error in making connections. An 
opening in top of the steel case 7% in. in diameter per- 
mits entrance of conduit-enclosed wire at the button. 


For easy attachment, two holes are located in the back 
of the case for bolts, rivets or screws. 


. The Lincoln safety push-button control 


No. 35 Plain Grinding Machine 


HE Brown & Sharpe Manufacturing Company, 
Providence, R. I., has recently announced the ad- 
dition of the No. 35 plain grinding machine to its line 


The Brown & Sharpe No. 35 plain grinding machine 
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of redesigned machines of this type. The No. 35 is 
similar to the three other machines of this group, ex- 
cept in size. As in the Nos. 30, 32 and 33, which were 
described on page 356 in the June, 1928, Railway Me- 
chanical Engineer, the foot and headstock centers 
swing material 12 in. in diameter using a 24-in. 
wheel, and material 6 in. in diameter using a 
30-in. wheel, but the centers of the No. 35 will take 
work 72 in. in length. The floor space dimensions are 
74 in. by 189 in. 


The machine has all of the features of the other three 
types; namely, an exceptionally wide range of table and 
work speeds, high table speeds, conveniently grouped 
controls, changes of speed in the totally independent 
work driven and table movement that are made through 
sliding gears and individual levers, a complete system of 
lubrication of the wheel spindle and all main mechan- 
isms by gravity flow of filtered oil from a reservoir, 
which is kept flooded by a geared pump, and a choice 
of overhead countershaft drive by a single pulley or a 
motor-in-base drive by only one motor. 

The horsepower required to drive the machine is 
from 15 to 40, depending upon the work. 
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A Grinder for Sharpening Die-Head Chasers 


O provide a quicker and more accurate means of 

sharpening chasers for the J. & L. automatic die 
heads, the Jones & Lamson Machine Company, Spring- 
field, Vt., has placed on the market a special grinder 
driven by a %4-hp. motor, mounted on a pedestal type 
base that occupies 20-in. by 20-in. floor space. The 
motor is of ball bearing construction, and operates at 
3,450 r.p.m., 110 volts, 60 cycles, unless otherwise speci- 
fied. The features of the machine are simplicity, ac- 
curacy and complete protection of all working parts 
from emery. 

In order to provide for the two distinct grinding op- 
erations, the two sides of the grinder are designed to 
take independent set-ups. On each side are micrometer 
adjustments reading in thousandths. This includes the 
vertical elevating screw. 

Parts of the regular J. & L. chaser sharpening fix- 
ture are employed to provide proper holding of the 
chasers. This also provides angular adjustment for 
chamfer on the swinging slide, and angular adjustment 
for top rake angles on the horizontal slide. The pinion 
handle for operating the horizontal slide is adjusted for 
position by withdrawing the pinion from the rack 
pieces, and adjusting the handle to properly suit the 
slide travel. 


Effective Mask for 


T HERE are many jobs in railway shops with which 
dust, light gases, or disagreeable odors are associated. 
Men employed on such jobs are usually provided with 
protective masks. The Hubbell Mask Company, 527 
West One Hundred Twenty-Fifth street, New York, 
has placed on the market a mask well suited as a pro- 
tective medium against dust, odors, etc. 

The mask is made of a light sheet of soft rolled 
aluminum cut to fit closely over the mouth and nose. 
Interchangeable cotton pads held between pieces of gauze 
cloth are slipped to the mask and the whole held in posi- 


The Hubbell mask is light in weight and easy to apply 
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A grinder for sharpening J. & L. automatic die-head chasers 


the Railroad Shop 


tion over the mouth and nose by a tape or elastic band 
ee can be quickly fastened at the back of the 
ead. 

Since the mask is made of very soft aluminum, it may 
be easily bent to fit the face. It does not interfere with 
the vision, so that the user can wear glasses or goggles. 
The mask is very light in weight and has no rubber for 
contact, thereby avoiding sore and inflamed skin. The 
workmen, therefore, offer little resistance to its use. 
The pads may be changed every day, or as often as de- 
sired, at a nominal cost. 

The mask has been endorsed by the Department of 
Commerce, the Department of Public Health and the 
National Bureau of Casualty Underwriters. 


Welding Gloves Not 
Affected by Heat 


HE Oxweld Acetylene Company, 30 East Forty- 
second street, New York, has added to its line of 
accessories for oxy-acetylene welding and cutting, 
gauntlet gloves of a soft and pliable suede leather, 
specially treated to prevent heat from affecting them. 
A leather strip on the thumb seam and a semi-circu- 
lar reinforcement on the inside seam adjoining the palm 
add strength to the glove. The left glove has a leather 
reinforcement, covering the back between the fingers 
and gauntlet, for protecting the back of the left hand 
during cutting operations. A closely fitting gauntlet 
adequately protects the arms. These gloves will not 
stiffen or shrivel from exposure to heat or soaking in 
water. 


111 


Steel and Composition Car Flooring 


CAR flooring, which consists of a double truss 

plate form of steel sub-flooring covered with 
Masticoke, an asphalt composition wearing surface, has 
been placed on the market by the Johns-Manville Cor- 
poration, 292 Madison avenue, New York. 

The truss plate is made of two sheets of No. 22 U. 
S. S. gage copper-bearing steel, in which staggered rows 
of oval cones have been pressed. The two sheets are 
then placed so that they can be riveted or welded to- 
gether through the tops of the cones. The finished 
truss plates are coated inside and out with a mineral 
rubber rust proofing paint for steel, which protects the 
under side and provides a bond for the surfacing ma- 
terial. 

While the double truss plate itself weighs more than 
other types of steel car sub-flooring, the finished floor 


ing adjoining plates. At the ends, the distance is 314 
in., leaving a flat margin of 1% in. 

Masticoke provides a flooring that is uniform in tex- 
ture, pleasing in appearance and thoroughly waterproof. 
Its asphaltic composition makes it sufficiently plastic to 
accommodate itself to the weaving of the car frame 
and minimizes the formation of transverse cracks in 
the floor. Masticoke is furnished in black, which may 
be used as the finished floor or as a base coat for the 
application of a colored mastic wearing surface. Mas- 
tic is furnished by the manufacturer in the following 
colors: Maroon, tan, brown, mahogany, olive green or 
verde green. 

Masticoke and mastic floors are easy to repair. A 
perfect repair can be made by remelting the original 
material or substituting new material and sealing the 


Car underframe showing the truss plate and asphaltic wearing surface applied 


weighs much less. The mechanical strength of the 
plates makes a 3%-in. or %4-in. wearing surface practi- 
cable, whereas other floor structures rely on a thicker 
wearing surface for strength. A large percentage of 
the surface of the truss plate is flat. There are no large 
keyways that must be filled with surfacing material, 
thereby adding weight. 

The truss plate weighs 2.5 lb. per sq. ft. Masticoke 
weighs 1 Ib. per sq. ft. for each % in. of thickness, giv- 
ing a total of 5.5 lb. per sq. ft. for a 34-in. wearing sur- 
face. The plate is made 30 in. wide and in any con- 
venient length up to a maximum of 144 in. The over- 
all thickness of the double truss plate is 7% in. 

The cones or depressions measure 31⁄4 in. by 134 in. 
at the base and are arranged in alternate rows of six 
and seven each, which allows the depressions to over- 
lap slightly. The rows are spaced in 2% in. centers, 
both longitudinally and transversely. The distance 
from the center of the outside row to the edge of the 
plate is 2 in., leaving a flat margin of 1 5-16 in. for splic- 
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joint with a blow torch. A colored surface is used over 
a black base to show when a safe limit of wear has been 
reached. When the black is exposed, a repair can be 
made by troweling on enough of the colored material 
to bring the floor back to its original level. A perfect 
bond and match in color is secured between the old 
and the new material. 


AIR-BRAKE REAMERS.—F-J air brake reamers of the ex- 
panding type for hand operation only are described and illus- 
trated in the 48-page catalogue of the Foster-Johnson Reamer 
Company, Elkhart, Ind. Other tools especially adapted for rail- 
road work also are shown. Several pages of the catalogue 
contain tables and information of a general nature. 


HorizontaL Bortnc, Drittinc AND MILLING MACHINE.—A 
description of the latest addition to the G & L line, i.e., the 
No. 50 high power precision horizontal boring, drilling and 
milling machine——is given in detail in a six-page folder 
recently prepared by the Giddings & Lewis Machine Tool Com- 
pany, Fond du Lac, Wis. 


Vol. 103, No. 2 


Combination Shear, Punch and Coper 


SMALL model of its combination shear, punch 
and coper has been placed on the market by the 
Joseph T. Ryerson & Son, Inc., Chicago, for use in 
shops handling a varied class of work on the smaller 
steel sections. The machine handles punching, plate 


and bar shearing, angle and tee cutting, angle and tee 
mitering, coping and notching. 


The Ryerson combination shear, punch and coper 


The punch has a deep throat and is capable of 
handling most varieties of structural shapes within its 


capacity of 11/16 in. through %4-in. material. The op- 
eration of the punch is not interfered with by the other 
units built into the machine. The shearing end of the 
machine is constructed so that a single slide handles the 
shearing of angles, bar cutting, plate shearing and cop- 
ing. The angle shear attachment handles both inside 
and outside miter cutting as well as straight shearing. 
The blades in this unit are made in sections for cheap 
and easy replacement. The bar-cutting blades are lo- 
cated directly below the angle shear blades. These 
cutters handle both round and square sections and con- 
sist of two blades only. The plate-shearing blades are 
located directly below the bar cutter. They will handle 
plates of any width or length and up to % in. in thick- 
ness. 

The coping device is built at the shear end of the 
machine and is extended out from the frame and lo- 
cated at a convenient height for operation. This is a 
built-in feature so that no time is lost in making special 
set-ups for this class of work. The coping device is 
regularly furnished in the vee-notch type, but the 
square notching feature can be provided. Little time is 
required to change from one to the other. The drive 
is taken through all-steel gears to alloy-steel eccentric 
shafts. The clutches are of the two-jaw type, giving 
the operator a chance to engage the clutch every half 
revolution of the clutch gear. The main frame of the 
machine consists of a one-piece alloy steel casting, ex- 
tending from the base up to the motor shelf. The bear- 
ings throughout are bronze bushed and special care has 
been taken to provide proper lubrication. The work- 
ing heights of the various attachments have been made 
such that the base of the machine can be placed di- 
rectly on the floor, thereby eliminating the necessity of 
building up a concrete pier in order to bring the ma- 
chine to a proper working height. This arrangement 
makes the machine portable. 


A Rule Depth Gage for Small Holes 


HE Brown & Sharpe Manufacturing Company, 
Providence, R. I., has placed on the market a rule 
depth gage with the added feature of a rod. It is so 
designed that in addition to using either a 4-in. or 6-in. 
rule, a rod for measuring in small holes can be used. The 
rod is 5/64 in. in diameter, and will be found a conveni- 
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The Brown & Sharpe rule depth gage fitted with a rod for 
small holes 
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ent feature when the rules cannot be readily used. 

The blades of the 4-in. size are furnished with No. 
10 graduations and of the 6-in. size, with either No. 10 
or No. 11 graduation, English measure. The metric- 
measure blade is graduated in millimeters and half- 
millimeters. The rod or the rule is conveniently locked 
at any reading by a turn of the knurled nut on the base. 
The base is about 2% in. wide. 

The rule depth gage can be furnished either with a 
4-in. rule with or without a 4-in. rod, or with a 6-in. 
rule with or without a 6-in. rod. 


BRINNELL MicroscopE.—The new Brinell microscope of the 
projector type is described in detail im Bulletin No. 56 is- 
sued by the Paul F. Hermann Company, Keenan Building, 
Pittsburgh, Pa. 


Automatic LatHE—The Sundstrand Machine Tool Com- 
pany, Rockford, Ill, pictorially describes in a 22-page cata- 
logue the design, construction and operation of the Sund- 
strand automatic lathe. 
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News of the Month 


N. Y. C. Shopmen Granted Higher Pay 


FoLLowInNG the report of a Board of Arbitrators which was 
appointed last June and which has held protracted sessions, 
the shopmen of the New York Central, numbering about 16,500 
were last week granted increases of pay amounting to about 
40 cents a day. The board, acting under the federal law, filed 
its decision with the clerk of the United States Court in New 
York city and the increases are to take effect at once. The 
road and the employees had agreed to abide by the decision 
for at least one year. Machinists and the highest classes of 
workers in each trade, heretofore receiving $6.08 a day are to 
receive 81 cents an hour, equal to $6.48 a day. In all of the 
other classifications, the advance is 40 cents a day. The men 
received about one-third of what they asked for, except that 
the coach cleaners receive a flat increase of two cents an hour. 
The neutral members of the board were Julian W. Curtiss, of 
New York city, and Walter C. Clephane, of Washington, D. C. 
The record of the proceedings of the board fills 4000 pages. 


Professor A. J. Wood Elected 
President of the A.S.R.E. 


Proressor ARTHUR J. Woop, head of the department of 
mechanical engineering, The Pennsylvania State College, 
State College, Pa., has been elected president of the Amer- 
ican Society of Refrigerating Engineers for 1929. Profes- 
sor Wood is the author of many technical papers on railroad 
mechanical department subjects, and is also the author of the 
book, Principles of Locomotive Operation. He is a member 
of a number of engineering and scientific societies, among 
them being the American Society of Mechanical Engineers, 
the American Association for the Advancement of Science, 
Pi Tau Sigma and Sigma Tau. He has been active in the 
work of the Railroad Division, American Society of Mechar.- 
ical Engineers, and is a vice-chairman of its Sub-Committee 
on Professional Service. 


Loading Rules Amended 


THE SUGGESTIONS for changes in loading rules, made by the 
Committee on Loading Rules at the regular annual meeting of 
the American Railway Association, Mechanical Division, at At- 
lantic City, N. J., June 20-27 inclusive, were ordered sub- 
mitted to letter ballot, the returns of which are now avail- 
able. The recommendations of the committee were divided 
into 31 propositions to amend the following loading rules of 
the division: Rules 3, 7, 126, 141-A, 201, 201-A, 202, 203, 216, 
250-A, 250-B, 255, 260-A, 266, 301, 305-A, 306, 306-A, 400, 401, 
402, 403, 404, 405, 406, 407, 408, 409, 410, 521, 561, 562, 563, 564 
and 565. All of these propositions reccived the necessary two- 
thirds majority vote and have been approved by the American 
Railway Association, effective January 1, 1929. 


THe AMERICAN RAILwAy ASSOCIATION has recently issued 
circular No. 2739 containing the report of the Joint Committee 
on Utilization of Locomotives and Conservation of Fuel. This 
report gives in a comprehensive manner a comparison of the 
accumulative totals and averages of operating statistics for the 
first nine months of 1928, compared with the same period of 
1927 for Class I carriers. The trends in volumes and perform- 
ance are shown and the circular contains information of value 
for anyone interested in the utilization of power and saving 
of fuel. 
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THE SUPREME Court OF THE UNITED STATES, in a decision 
handed down on January 2, affirmed the decree of the dis- 
trict court for the northern district of Oklahoma granting 
a permanent injunction against an order of the Oklahoma 
Corporation Commission which had attempted to restrain the 
St. Louis-San Francisco from moving its shops and division 
point from Sapulpa to West Tulsa. 


Clubs and Associations 


THE AMERICAN SOCIETY FOR TESTING MATERIALS will hold 
its next annual meeting at the Chalfonte-Haddon Hall at 
Atlantic City, N. J., on June 24-28. 


The following list gives name of secretaries, dates of next or regular 
marning: and places of meeting of mechanical associations and railroad 
clubs. 

Arr-Brake AssociaTion.—T. L. Burton, 165 Broadway, New York. Next 
meeting, April 30-May 3, 1929, at Stevens Hotel, Chicago. 

AMERICAN AILWAY AssocIATION Division V—Mecuanicat.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. Annual meeting 
June, 1929, at Los Angeles, Cal. 

Division V—EguipMENT Patntinc Section.—V. R. Hawthorne, 
Chicago. Next meeting, September, 1929. 

Division VI—Purcuases AND Stores.—W. J. Farrell, 30 Vesey 
St., New York. Annual meeting June 19, 20, and 21, 1929, at 
the St. Francis Hotel, San Francisco, Cal. 

AMERICAN RatLway Toot ForeMen’s Association.—G. G. Macina, 11402 
Calumet avenue, Chicago. Next meeting, September 11-14, 1929, 
Hotel Sherman, Chicago. 

AMERICAN SOCIETY oF MECHANICAL EnGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
pe žesociâte editor, Railway Mechanical Engineer, 30 Church St., 

ew York. 

AMERICAN SOCIETY For STEEL Treatinc.—W. H. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. 

AMERICAN Society FOR TESTING MateriaLs.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN LDING Socrety.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. 

AssociaTION oF RarLway ELECTRICAL ENGINEERS.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. 
Canapian Rattway CLuB.—C. R. Crook, 129 Charon St., Montreal, e. 

lar meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 

Car ForEĮmEN’s ASSOCIATION of Cuicaco.—G. K. Oliver, Chicago & Alton, 
Chicago, Ill. Regular meeting second Monday in each month, except 
June, July and August, Great Northern Hotel, Chicago. Next 
meeting, February 11. Discussion of the new A.R.A. Rules. 

Car FOREMEN’S AssocraTION oF St. Louts.—A. J. Walsh, 5874 Plymouth 
Apt. 18, St. Louis, Mo. Regular meeting first Tuesday in 
month, except June, July and August, at Broadview Hotel, East 

3 St. Louis, Ill. 

Car Foremen’s Crus or Los Ancetes.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meeting, second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

CentraL RarLway Crius.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, except June, July 
and August, at Hotel Statler, Buffalo. Next meeting February 14 
at 8 pm. A paper in the interest of transportation, with film 

icture, will be presented by W. H. Sanford, of the American Car 
Foundry Company. Entertainment. Musical by the University 
uartette of Buffalo. 

CHIEF İNTERCHANGE Car Inspectors AND Car ForEMEN’S ASSOCIATION.— 

x See Master Car Builders’ and Supervisors Assn. 

Cincinnati Rartway CLusB.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

CLEVELAND RarLway CLuB.— F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 

Ai September at Hotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL RatLroaD MASTER BLACKSMITHS’ Association.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting, August 20-22, 1929, Fort Shelby Hotel, Detroit. | 

INTERNATIONAL Rattway Furr Assocration.—L, G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 1929 Annual meeting 
Hotel Sherman, Chicago, May 7-10, inclusive. 

INTERNATIONAL RAILWAY GENERAL ForEMEN’S AssociaTion.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. ` 

Louisiana Car DEPARTMENT ASSOCIATION. —L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master BOILERMAKERS’ AssocIaTIoN.—Harry D. Vought, 26 Cortlandt St., 
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Atlanta 
Master Car bunin AND SUPERVISORS’ ASSOCIATION. TE pS Sternberg, 
master car builder, Belt Railway of Chicago, Chica 
ENGLAND ome | Crius.—W. Cade, Jr., 683 Atlantic Ave., 
ton, Mass. Regular meeting second Tuesday in each month, 
excepting June, July, Au ugust and September, Copley-Plaza Hotel, 
Boston. ext eeta February 12 aper on Progress in Track 
and Roadbed Construction and Maintenance will be presented b 
7 V; peer chief engineer, maintenance of way, New Yor 
central. 
New Nors Rarrroap CLuB.—H. D. Vought, 26 Cortlandt St., New York. 
ecnngs third Friday in cach month, except June, July "and August, 
= 29 West FS ode ninth ee New York ext meeting February 15 
at 8 p.m. Address BINA Pack, chief inspector, Interstate Com- 
merce Commission. tH . quartette. A 
Paciric RarLway CLuUB.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Reger meetings second Tuesday of each month in San Francisco 
and Oakland. i; alternately. 
Rarmway Car DzPartMENT OFFicers’ AssocraTion.—See Master Car 
Builders’ and Supervisors’ Association. 
Rartway Crus or GREENVILLE.— Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting third Thursday of each month, except 


June, July and August. 
C 515 Grandview Ave., 


Rartway CLuB or PiırrssurcH.—J. D. Conway, 
Pittsburgh, Pa. Regular meeting fourth T ursday in month, except 
June, July and August. Fort Pitt Hotel, pp ebureh, Pa. 

St. Louvis Rarrway Cius.—B. W. Frauenthal, P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second idy in each month, except 


June, July and August. 
Šov Miller, P. O. Box 


SOUTHERN AND SOUTHWESTERN RarLway CLUB.—A. T. 
1205, Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, Jely, September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

Sourmwesr Master Car BUILDERS’ AND SUPERVISORS’ ASSOCIATION.—See 
Master Car Builders’ & Supervisors’ Association. 

TRaVELInG ENGINEER’s AssociatTION.—W. O. Thompson, 1177 East Ninety- 


eighth St., Cleveland, Ohio. 
Western RarLway CLusB.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 


July and August. 


Annual meeting May 21-24, 1929, Hotel Biltmore, 


New 


Supply Trade Notes 


R. W. Ort has been appointed sales manager of the Oester- 
lein Machine Company, Cincinnati, Ohio. 


THE TIMKEN STEEL & Ture Company, Canton, Ohio, has 
completed construction work on its new mill and has started 
on a full capacity production schedule. 


THe Durr MANUFACTURING Company, Pittsburgh, Pa., has 
purchased A. O. Norton, Inc., Moline, Ill. The new company 
will be known as the Duff-Norton Mfg. Company. 


THE PHILADELPHIA OrFicE of the Brown & Sharpe Mfg. 
Company, Providence, R. I. has been removed to 1102 Elverson 
building, Broad and Callowhill streets. 


ANDREW WELLS RoserTsON has been elected chairman of the 
board of directors of the Westinghouse Electric & Manufac- 
turing Company, Pittsburgh, Pa. 


Arcuie H. Dick, who has been in the service of the Amer- 
ican Locomotive Company and its subsidiary, the American 
Locomotive Sales Corporation, for the last 25 years has re- 
signed as South American representative. 


Dr. Haig Sorakian, for several years a member of the 
metallurgical staff of the National Bureau of Standards, has 
resigned to become chief metallurgist of the Geometric Tool 
Company, New Haven, Conn. 


R. J. Scanlon, formerly chief of the materials inspection 
and testing department of the T. E. Murray Company, New 
York, has been appointed sales engineer of the Walworth 
Company, with headquarters at New York, 


THe UNTVeERSAL PACKING AND Service Company, Chicago, 
has changed its name to the Spring Packing Corporation and 
has moved its executive and sales offices to 310 S. Michigan 
avenue, James S. Hearon has been appointed vice-president 
and secretary of the new corporation. 
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Jupp W. Spray has been appointed vice-president and gen- 
eral sales manager of the Timken Roller Bearing Company, 
Canton, Ohio. Mr. Spray has been general sales manager of 
the company since 1926 and previous to that he had been sales 
manager of the automotive division of the company in Detroit 
for several years. 


W. E. Dean, assistant chief engineer of the Westinghouse 
Air Brake Company, at Wilmerding, Pa., has been appointed 
chief engineer of the Westinghouse Air Brake Company of 
Australasia, Ltd., with headquarters at Sydney, New South 
Wales. 


Tue Heat TRANSFER Propucts, INc., has become affiliated 
with the American Locomotive Company. All manufacturing 
will be done in the plants of the American Locomotive Com- 
pany. George T. Jacocks remains as manager of Heat Trans- 
fer Products, Inc., and the company name will be retained. 
The office of the company is at 30 Church street, New York. 


Rovert M. Gates, manager of the industrial department of 
The Superheater Company, New York, has been elected vice- 
president. Mr. Gates affiliated himself with the Superheater 
Company in 1922 and 
has since been actively 
engaged in directing the 
engineering and sales of 
Elesco superheaters for 
stationary power plants 
and special pipe coils 
for the oil and other in- 
dustries. Mr. Gates is a 
native of Iowa. Fol- 
lowing his graduation 
from the School of 
Engineering, Purdue 
University, in 1907, he 
served as a special ap- 
prentice on the Penn- 
sylvania and with the 
Browning Engineering 
Company of Cleveland, 
Ohio, until 1910. The 
next few years he had 
his own engineering 
office in Cleveland and 
later was associated with the Thew Shovel Company, Lorain, 
Ohio, following which he was manager of the Lakewood 
Engineering Company, Cleveland. He has taken a prominent 
part in the activities of the American Society of Mechanical 
Engineers. For the past two years he has been Chairman 
of the Committee on Meetings and Programs, and at the last 
general election he was made a member of the Council of that 
society. 


Robert M. Gates 


THE FOLLOWING TRANSFERS and promotions in the general 
railroad and government department of the Johns-Manville 
Corporation have been made: Carl S, Clingman of the St. 
Louis district, has been promoted and transferred to New 
York general headquarters, as assistant general sales manager 
of the railroad and government department; A. C. Pickett. 
special railroad representative, has been transferred from 
Houston, Tex., to the St. Louis district, vice Mr. Clingman; 
D. B. Bell, special representative, has been transferred from 
St. Louis district to Houston, Tex., vice Mr. Pickett, and 
Elliott Fairback has joined the staff as special representative 
in the St. Louis district vice Mr. Bell. 


THE Miteurn SALES Corporation and the Milburn Paint 
Spray Corporation were incorporated on December 31, 1928, 
under the laws of the State of Maryland, to carry on the 
sale of a number of the products manufactured by The Alexan- 
der Milburn Company, Baltimore, Md. Alexander F. Jenkins, 
is president and treasurer, and Edward P. Boyer is vice- 
president, of both companies, Louis J. Herzog, is secretary 
of the Milburn Sales Corporation and Robert M. Zimmermann 
is secretary of the Milburn Paint Spray Corporation. 
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ALEXANDER M. HAMILTON has been appointed foreign sales 
manager of the American Locomotive Sales Corporation, in 
charge of foreign sales of the American Locomotive Company, 
with headquarters at 
New York. After grad- 
uating from Cornell in 
1909, Mr. Hamilton 
served as special ap- 
prentice with the Erie. 
He was later employed 
in the engineering de- 
partment of the West- 
inghouse Electric & 
Manufacturing Com- 
pany, at East Pitts- 
burgh, Pa., for about 
one year, after which 
he entered the employ 
of the American Loco- 
motive Company at 
Schenectady, serving in 
the shops, estimating 
and engineering depart- 
ments. In 1915 he went 
to Russia as technical 
representative of the 
American Locomotive Company returning via Siberia and the 
Pacific in 1918. He served for a few months in San Fran- 
cisco as district sales manager on the Pacific Coast, and then 
entered the U. S. Field Artillery. After the Armistice he re- 
turned to the American Locomotive Sales Corporation as 
European representative, with headquarters in Paris, from 
which post he was transferred to New York in 1921 as as- 
sistant vice-president. 


A. M. Hamilton 


ARTHUR E. BLackwoop, first vice-president of the Sullivan 
Machinery Company, Chicago, has been elected president to 
succeed Frederick K. Copeland, deceased. Mr. Blackwood 
entered the employ of the Sullivan Machinery Company in 
1899, shortly after graduating from the Toronto University as 
a mechanical and electrical engineer, Later he was appointed 
manager of the eastern sales department with headquarters in 
New York. In 1922 he was elected first vice-president in 
charge of finances, with headquarters at Chicago, where he re- 
mained until his recent appointment. 


T. H. WitttaMs, who has been appointed manager of railway 
sales for the Electro-Chemical Engineering Corporation, Chi- 
cago, was born at Beloit, Kan. He served a machinist appren- 
ticeship on the Chicago, 
Milwaukee & St. Paul 
and at the same time 
completed two engi- 
neering courses from 
the International Cor- 
respondence Schools, 
after which he spent 
five years as air brake 
and mechanical in- 
structor on the instruc- 
tion cars owned and 
operated by the In- 
ternational Corre- 
spondence Schools. He 
re-entered railroad 
service in 1905 with the 
Southern at Knoxville, 
Tenn., as roundhouse 
foreman and served as 
general foreman, divi- 
sion foreman and mas- 
ter mechanic until 1910 
when he went to the International Great Northern as master 
mechanic. In January, 1914, he resigned to become mechanical 
expert for the Buda Company. Two years later he entered the 
sales force of the Chicago Cleveland Car Roofing Company 
and on November 1, 1927, left to join the sales organization of 
the Electric Service Supplies Company, where he remained 
until his recent appointment. 


T. H. Williams 


116 


Railway Mechanical Engineer 


THE SHeraRD ELectRIC Crane & Horst Company, including 
its Sprague division, and the Niles Crane Corporation have 
been combined under the name of Shepard-Niles Crane & Hoist 
Corporation. The Shepard plant at Montour Falls, N. Y., and 
the Niles plant at Philadelphia, Pa., will be continued in oper- 
ation. The main office will be at Montour Falls. The officers 
of the new corporation are Colonel Edward A. Deeds, chair- 
man of the board; S. G. H, Turner, chairman of the executive 
committee; Frank A. Hatch, president; Sydney Buckley, first 
vice-president; James A. Shepard, vice-president, and Robert 
T. Turner, vice-president. To the board of directors will 
also be added Colonel Leonard S. Horner, president, and 
Charles K. Seymour, vice-president of the Niles-Bement-Pond 
Company. The three divisions of the new company will oper- 
= as the Shepard division, the Niles division and the Sprague 

ivision, 


P. N. GUTHRIE, JR., has been appointed vice-president of the 
Reading Iron Company, and the general sales offices of the 
company will be transferred from Reading, Pa., to 30 Church 
Street, New York City. 
Mr. Guthrie will have 
charge of sales and H. 
F. Mattern will con- 
tinue as general sales 
manager. Mr. Guthrie 
was born in Pittsburgh 
in 1876, where he at- 
tended public and pri- 
vate schools. In 1892 he 
took a position with 
Park Brothers & Com- 


pany, Black Diamond 
Steel Works, and 
served until March, 


1894, in several minor 
capacities. From 
March, 1894, to Febru- 
ary 1, 1900, Mr. Guth- 
rie was with the Phila- 
delphia Company, of 
Pittsburgh, as an in- 
spector of pipe made 
by mills in the Pittsburgh district and was superintendent of 
the pipe line and drilling work done by contractors for the 
company in West Virginia, Ohio, Kentucky, Tennessee and 
Pennsylvania. He served from 1900 to 1902 as general man- 
ager of the Hornell Gas Light Company, Hornellsville, N. Y., 
and then to 1906 as general manager of the Chemung County 
Gas Company, Elmira, N. Y. On February 1, 1906, he re- 
turned to Pittsburgh and became representative of Longmead 
Iron Company, manufacturers of wrought iron pipe, and in 
1907 was transferred to Philadelphia as general sales man- 
ager of that company. In December, 1909, he resigned to be- 
come New York representative of the South Chester Tube 
Company, with which company he has served continuously to 
the present time, except during the war period, August, 1917, 
to December, 1918, when he was assistant director, Bureau of 
Oil Well Supplies, Fuel Administration, Oil Division. 


P. N. Guthrie, Jr. 


THE AMERICAN STEEL Founonrlgs, through a subsidiary com- 
pany which will be known as the General Steel Castings Cor- 
poration in which it is understood the Baldwin Locomotive 
Works and American Locomotive Company will be interested, 
will build a plant for the manufacture of large steel castings, 
on approximately 100 acres of land adjoining Baldwin Loco- 
motive Works, at Eddystone, Pa. While no announcement 
has been made as to the official personnel of the new company, 
it is assumed it will be headed by R. P. Lamont, president 
of the American Steel Foundries, 


Tue CIncINNATI Car CorporaTion, Cincinnati, Ohio, now 
makes a complete line of industrial locomotives in gasoline, 
gasoline-electric, Diesel, electric trolley and storage battery 
types. These locomotives will be furnished in a variety of 
sizes from small two and three ton units up to 50-ton, or 
larger, and in various track gages, suitable for handling 
either small or large industrial cars, as well as for switching 
railroad cars. 
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General 


C. W. Situ, inspector of shop standards of the Union 
Pacific, has been promoted to special representative of the 
general superintendent of motive power and machinery of 
the system, with headquarters at Omaha, Neb. 


M. C. Hanser, engineer of road tests of the Union Pacific, 
has been promoted to special representative of the general 
superintendent of motive power and machinery of the system, 
with headquarters at Omaha, Neb. 


A. J. Harner, lubrication engineer of the Union Pacific, 
has been promoted to special representative of the general 
superintendent of motive power and machinery of the system, 
with headquarters at Omaha, Neb. 


ArtHur H. Fetters, mechanical engineer of the Union 
Pacific unit of that system, has been promoted to genera! 
mechanical engineer of the Union Pacific system, with head- 
quarters as before at 
Omaha, Neb. Mr. Fet- 
ters has been in the 
service of the Union 
Pacific for nearly 28 
years, He was born at 
Philadelphia, Pa. on 
July 14, 1871, and grad- 
uated from Lehigh 
University in mechani- 
cal engineering in 1892. 
For the following sev- 
en years Mr, Fetters 
was connected with the 
Baldwin Locomotive 
Works, entering rail- 
way service in 1899 as 
chief draftsman in the 
mechanical department 
of the Erie. From 
April to August, 1901, 
he again served with 
the Baldwin Locomo- 
tive Works, then being appointed chief draftsman in the 
mechanical department of the Union Pacific. Later he was 
advanced to assistant mechanical engineer and in 1904 to me- 
chanical engineer of the Union Pacific system. 


Arthur H. Fetters 


J. K. PETERS, assistant to the mechanical engineer of the 
Union Pacific, has been promoted to special representative of 
the general superintendent of motive power and machinery 
of the system, with headquarters at Omaha, Neb. 


Howarp C. Jones, has been appointed supervisor of motor 
car operation of the Chesapeake & Ohio, with headquarters 
at Richmond, Va. 


H. L. Harper, assistant master mechanic of the Lehigh & 
New England, with headquarters at Pen Argyl, Pa., has been 
appointed mechanical inspector, with headquarters at the same 
point. 


C. Y. Tuomas, night enginehouse foreman of the Kansas 
City Southern at Port Arthur, Tex., has been appointed chief 
locomotive inspector, with jurisdiction over the system and 
with headquarters at Pittsburg, Kan., reporting to the gen- 
eral manager. 
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James H. Connor, special representative of the superintend- 
ent of motive power and machinery of the Union Pacific unit, 
has been promoted to special representative of the general 
superintendent of motive power and machinery of the system, 
with headquarters at Omaha. 


Master Mechanics and Road Foremen 


R. V. CARLETON, division master mechanic of the Canadian 
Pacific at Schreiber, Ont., has been transferred to the Ottawa 
division, succeeding J. S. Allen. 


E. Bowre has been appointed district master mechanic of 
the Saskatchewan district of the Canadian Pacific, with head- 
quarters at Moose Jaw, Sask. 


F. T. Huston, master mechanic of the Pennsylvania at Den- 
nison, Ohio, has been transferred to the Panhandle and Wheel- 
ing divisions, with headquarters at Pittsburgh, Pa. 


R. C. Cross has been appointed master mechanic of the Third 
District of the New York Central, with headquarters at Collin- 
wood, Ohio. Mr. Cross was formerly enginehouse foreman at 
Coalburg, Ohio. 


HucH Ronatps, road foreman of engines of the Lehigh & 
New England has been appointed assistant master mechanic, 
with headquarters as before at Pen Argyl, Pa., succeeding H. 
L. Harper. 


J. S. ALLEN, master mechanic of the Ottawa division of the 
Canadian Pacific, has been appointed master mechanic of the 
Montreal terminals, succeeding J. M. Burke, transferred. 


J. M. Burke, division master mechanic of the Canadian 
Pacific with headquarters at Montreal, Que., has been trans- 
ferred in the same capacity to London, Ont., succeeding H. M. 
Smith, transferred. 

{ 

J. S. RicHarps, master mechanic of the Pennsylvania at 
Mingo Junction (Steubenville), Ohio, has been appointed 
assistant master mechanic of the Wheeling division, with the 
same headquarters and jurisdiction, which includes the Steuben- 
ville-Weirton district of the Panhandle. 


W. J. Renrx, master mechanic of the British Columbia 
district of the Canadian Pacific with headquarters at Van- 
couver, B. C., has been transferred to the Manitoba district 
with headquarters at Winnipeg, Man., succeeding F. R. Penne- 
father who has retired under the provisions of the com- 
pany’s retirement plan. 


Shop and Enginehouse 


S. I. Kuun has been appointed night general foreman of the 
New York Central, with headquarters at Collinwood, Ohio. 


C. I. Barctay has been appointed assistant general foreman 
of the New York Central, with headquarters at Collinwood, 
Ohio. 


G. M. Isreat, assistant day enginehouse foreman of the Chi- 
cago, Rock Island & Pacific at Little Rock, Ark., has been pro- 
moted to the position of night enginehouse foreman. 


W. A. WeRLEY, night enginehouse foreman of the Chicago, 
Rock Island & Pacific at Little Rock, Ark., has been promoted 
to the position of day enginehouse foreman. 


C. A. WetcH, enginehouse foreman of the Chicago, Rock 


Island & Pacific at Little Rock, Ark., has been promoted to the 
position of general locomotive foreman. 
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D. C. NIcKELL, erecting gang foreman of the Union Pacific 
at Omaha, Neb., has been promoted to the position of general 
foreman, with headquarters at Cheyenne, Wyo. 


J. H. BrunKuorst, assistant shop superintendent of the Mis- 
souri-Kansas-Texas at Sedalia, Mo., has been promoted to shop 
superintendent at that point succeeding William Walker, who 
retired from active service on January 1. 


W. A. Larricx, at his own request, has been appointed road 
foreman of engines of the Third District of the New York 
Central, with headquarters at Collinwood, Ohio. Mr. Larrick 
was transferred from the position of master mechanic. 


OTTO JABELMANN, superintendent of shops of the Union Pa- 
cific at Cheyenne, Wyo., since 1925, has been appointed super- 
intendent of shops, with headquarters at Omaha, Neb. Mr. 
Jabelmann was born 
July 24, 1890, at Chey- 
enne, Wyo., his educa- 
tion being received in 
the common schools of 
that city and at the Uni- 
versity of Michigan, 
where he took a three- 
year course from Sep- 
tember, 1910, to June, 
1913. Except for a 
short period, from May 
to August, 1917, when 
he served as machinist 
for the Southern Pa- 
cific at San Francisco, 
Cal, Mr. Jabelmann’s 
employment has been 
solely with the Union 
Pacific. He entered 
the service of the latter 
road, September 22, 
1906, as a caller at 
Cheyenne, Wyo., becoming an apprentice at that point, June 13, 
1907; machinist helper, April 18, 1910; machinist, June 16, 1913; 
assistant enginehouse foreman, April 1, 1914; general foreman, 
Laramie, Wyo., April 11, 1916; machinist, Cheyenne, April 20, 
1916; enginehouse foreman, Cheyenne, August 19, 1916; ma- 
chinist, North Platte, Neb., August 24, 1917; enginehouse fore- 
man, Cheyenne, December 1, 1917; district foreman, Cheyenne, 
March 1, 1920; enginehouse foreman, Cheyenne, July 26, 1920; 
temporary enginehouse foreman, Cheyenne, July 1, 1922; day 
enginehouse foreman, Cheyenne,’ December 1, 1922; district 
foreman, Cheyenne, September 15, 1923; superintendent shops, 
Cheyenne, August 1, 1925. Mr. Jabelmann was granted a leave 
of absence November 30, 1927, returning February 2, 1928 as 
superintendent of shops at Cheyenne. 


O. Jabelmann 


R. H. FAsen, general foreman of shops of the Union Pacific 
at Cheyenne, Wyo., has been appointed superintendent of shops, 
with headquarters at Cheyenne. Mr. Fasen was born No- 
vember 28, 1871, in Germany, his education being received 
in the common schools of that country. From 1890 to 1895, 
Mr. Fasen served as a machinist apprentice in the St. Cloud 
Iron Works, St. Cloud, Minn., and his subsequent experience 
other than on the Union Pacific included two years as ma- 
chinist and foreman for the American Locomotive Works at 
Pittsburgh, Pa., one year as foreman for the National Tube 
Company at Wheeling, W. Va., one year as master mechanic 
for the Blooming Converting Mills at Wheeling, three years 
as millwright for the Laramie Rolling Mills and three years 
as foreman and master mechanic for the L. H. P. & P. Mr. 
Fasen entered the service of the Union Pacific as a machinist 
at Cheyenne in October, 1899, becoming machine shop fore- 
man, Cheyenne, June 1, 1909; machinist, Laramie, Wyo., De- 
cember 7, 1914; enginehouse foreman, Cheyenne, January 13, 
1915; general foreman, Cheyenne, March 1, 1915; general 
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enginehouse foreman, Cheyenne, November 1, 1917; genera? 
foreman, Cheyenne, July 1, 1919; acting superintendent of 
shops, November 20, 1927; and general foreman, Cheyenne, 
February 2, 1928, 


Car Department 


Currrorp RuHopes has been appointed supervisor of car 
repairs of the western District of the Erie, with headquarters: 
at Cleveland, Ohio. 


Drew Mat Lock has been appointed general car foreman of 
the Lehigh & New England with headquarters at Pen Argyl, 
Pa., succeeding J. H. Ford, deceased. 


Linus C. FitzcerRALp has been appointed chief A. R. A. in- 
spector of the Erie, in charge of all A. R. A. checking and 
billing, with headquarters at Hornell, N. Y. 


F. W. Stevens, general car foreman of the Missouri-Kansas- 
Texas at San Antonio, Tex., has been promoted to assistant 
shop superintendent at Sedalia, replacing J. H. Brunkhorst. 


L. R. CENTER, assistant car foreman of the Missouri- Kansas- 
Texas at San Antonio, has been promoted to general car fore- 
man at that point to succeed F. W. Stevens. 


Epwarp PENDERGAST, general car foreman on the Southeri 
Pacific at West Oakland, Cal., has been promoted to master 
car repairer of the Sacramento division, with headquarters at 
Sacramento, Cal., succeeding Andrew J. Gilson, who retired 
from active service on November 1. 


Obituary 


W. L. Tracy, formerly superintendent of the shops of the 
Lehigh Valley at Sayre, Pa., died at his home in Shavertown, 
Pa., on December 23, at the age of 70. Mr. Tracy was born 
in Wyalusing, Pa., and entered railroad service as a machinist 
on the Lehigh Valley at Wilkes-Barre, Pa. He subsequently 
went to the Southern, where he was general toreman in the 
shops at Alexandria, Va., being promoted later to the position 
of master mechanic at Atlanta, Ga. In 1905, he became master 
mechanic of the Louisville & Nashville at South Louisville, Ky., 
where he organized the large shops, employing 3,200 men. In 
1908, he went to the Missouri Pacific as assistant superin- 
tendent of motive power. On the opening of the Sayre shops, 
he returned to the Lehigh Valley. He retired from the superin- 
tendency of the shops in 1921 but for some time after was 
engaged in special service for the Lehigh Valley. 


Cuaries H, Cory, formerly for 19 years superintendent 
of motive power of the Cincinnati, Hamilton & Dayton, died 
from uremic poisoning at his home at Lima, Ohio, on Novem- 
ber 3, at the age of 88 years. Mr. Cory, at the time of his 
retirement in 1905 had been in railway service for 49 years. 
He was born in Morris County, N. J., and entered railway 
service in 1856 as an apprentice in the Cook Locomotive 
Works at Paterson, N. J. From 1862 to- 1886 he served suc- 
cessively as foreman and master mechanic of the Illinois. 
Central; master mechanic of the Cairo & Vincennes (now part 
of the Wabash), of the Iowa Central (now part of the Min- 
neapolis & St. Louis), and of the Scioto Valley (now part of 
the Norfolk & Western) ; division superintendent of construc- 
tion on the New York, Chicago & St. Louis, and superintend- 
ent and master mechanic of the Boston, Hoosac Tunnel & 
Western (now part of the Boston & Maine). Mr. Cory 
served as superintendent of motive power of the C., H. & D. 
from 1886 until its consolidation with the Baltimore & Ohio. 
in 1905. Since his retirement he had devoted his energies tu 
business interests at Lima. 
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An Expensive Dispute 


T5 futility of some of the controversies arising 
under the A.R.A. Rules of Interchange, in which 
the cost of carrying the cases through to a final settle- 
ment by the Arbitration Committee may be out of pro- 
portion to the financial value of the decision, has fre- 
quently been commented on in discussions of the appli- 
cation of the Rules of Interchange. There are also 
certain cases where the per diem rules are involved in 
which, unless the case is a strong one, the value of a 
favorable decision under the interchange rules, even 
though in itself well worth while, is not sufficient to jus- 
tify the risk of incurring the cost of per diem during 
the period involved in the settlement, should the case 
be lost. 

Such a situation developed in a controversy on which 
a second decision was rendered by the Arbitration 
Committee last year, involving a car originally reported 
to the owner for disposition under Rule 120. The 
owner contended that the car should have been reported 
under Rule 112, and nineteen months after the occur- 
rence of the damage leading to the controversy the Ar- 
bitration Committee decided in favor of the owner. 
Following that decision, the handling line destroyed the 
car and so reported to the owner. A second contro- 
versy then arose in which one of the points at issue was 
whether or not the depreciated reproduction value of 
the car should be figured as of the date on which the 
damage occurred, or the date on which the car was 
regularly reported as destroyed by the handling line 
under Rule 112. The Arbitration Committee decided 
this point in favor of the later date. 

Under Rule 7 of the code of per diem rules, it would 
seem that the car should continue to earn per diem for 
the owner until this later date, at a cost to the handling 
line of well toward $600 fcr the period following the 
date of the original damage. The gross cost to the han- 
dling line of the settlement under Rule 112 (before 
deducting salvage) was approximately $300 as the case 
was finally decided, and would probably have been less 
than $400 had the car been immediately reported under 
Rule 112. To effect a possible saving of less than $400, 
therefore, the handling line incurred the risk of a set- 
tlement which, as the two cases were finally settled, 
involved a total cost close to $900. 

It is not the purpose of this discussion to enter into 
the merits of the original controversy with respect to 
the application of Interchange Rules 120 or 112, but 
merely to point out the fact that the tremendous in- 
crease in the cost when the handling line loses such a 
case should deter it from an attempt to shift the re- 
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sponsibility to the car owner if its case leans heavily on 
technicalities or evasions of the conditions clearly de- 
fined under Rule 32. The Arbitration Committee has 
a consistent record of adherence to the letter of the lat- 
ter rule which, indeed, is the only course open to it if 
the spirit of the rules as a whole is to be maintained 
and applied in an orderly manner. 


Motorize Wood Mill 
Tools and Save Money 


HE majority of railway planing mills in service 

today were built when wooden cars were more 
prevalent than they are now. Although steel is gradu- 
ally supplanting wood in car construction, all railroads 
are operating one or more planing mills, depending on 
the amount of wood work to be done, and must continue 
to do so indefinitely. In most cases, little or no effort 
has been made to modernize the planing mill with the 
objective of reducing shop operating costs. The ques- 
tion will naturally arise: “How can a woodworking 
shop be modernized without purchasing modern ma- 
chines?” The answer is: “Motorize the machines now 
in use.” Such a program is now being carried out in 
a large planing mill of an eastern road. At the present 
time, all of the machines in this shop are belt driven 
from overhead shafting, which requires about -1,000 hp. 
to operate all of the machines at one time. The line 
shafting is now being removed and all of the machines 
will be driven by individual motors. When the instal- 
lation is completed, it will require about 475 hp. to 
drive the same number of machines, thus effecting a 
saving of 525 hp. The railroads pay from one cent to 
two cents per killowatt-hour for power. Thus, taking 
a round figure of 500 hp. per hour as the amount of 
power saved by the changeover, the railroad will save 
from five to ten dollars an hour, or from $40 to $80 a 
day, figuring on the basis of an eight-hour working 
day. By carrying the calculation still further, an ap- 
proximate saving of $15,000 a year will be effected, 
considering that the shop works only five days a week, 
This is a substantial saving which justifies the expendi- 
ture involved in motorizing each machine. Of course, 
there are other advantages to be gained, such as the 
elimination of the possibility of having to shut down a 
group of machines while repairs are being made to the 
shafting from which they are driven; not having to 
drive the shaft for a group of machines in order to 
operate only one, which factor is important in a wood- 
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mill where all machines are not run all of the time; 
each machine will be furnished with its maximum 
horsepower when required, which is not always the 
case when driven from a line shaft. Individual motor 
drive for planing-mill machines offers a splendid op- 
portunity to effect a real economy in more ways than 
one. 


A One-Coat Varnish Job 


4* artist can see many defects in a painting that 
would never be discovered by the average per- 
son. The artist, because he is an expert and takes a 
peculiar pride in his work, will go to extremes in pains- 
taking care and expense in order to produce a painting 
that will please the most severe critic. This attitude 
toward one’s own work serves to illustrate the viewpoint 
of many master painters toward the decoration and finish 
of passenger-car interiors. The foreman in the coach 
paint shop dislikes to have a coach leave his shop that 
does not represent the best his men can produce in ex- 
cellence of workmanship and perfection of finish. His 
is the one department in the shop that has a real oppor- 
tunity to display the results of its handiwork to the pub- 
lic. He insists on having good materials to work with, 
and he usually gets them. It can also be said that the 
majority of railroad master painters use their materials 
economically. 

However, because he is something of an artist, he is 
more likely than not to be overly critical of the work 
that goes out of his shop. For example, he may apply 
an extra coat of varnish to the interior in order to se- 
cure a quality of finish that in his judgment is neces- 
sary to secure the desired perfection in the appearance 
of the coach as it leaves the shop. Then, when the 
coach comes into the shop eight or ten months later for 
repairs, he will have the interior washed down and an- 
other coat of varnish applied. This operation may be 
repeated for several years until there are six or seven 
coats of finish on the inside walls of the car, and the 
thickness of the paint has become noticeable, even to 
those who are not painting experts. 

This raises the question whether the railroad desires 
the coach to present its best appearance immediately 
after repairs or a more uniformly good appearance 
during the several years before complete refinishing be- 
comes desirable. One road in the south has, for a num- 
ber of years, been following the practice of applying only 
one coat of interior varnish on one coat of paste filler, 
and two coats of shellac after the old paint has been 
burnt off, and then applying a coat of varnish after 
each rewashing. It must be admitted that these cars 
present a very good appearance to the untrained eye 
when they first leave the shop, and they continue to 
present a good appearance after they have been in serv- 
ice for several years. The saving effected by applying 
only one coat of varnish and then building up with ad- 
ditional coats each time the car comes into the shop for 
light repairs, is considerable. 

The Railway Mechanical Engineer is not advocating 
a decline in the quality of the finish that is being pro- 
duced by the coach paint shops of American railroads, 
but merely raises the question whether it is not possible 
to improve the general average of interior appearance 
and at the same time effect a real economy. The 
columns of this magazine are open for discussion of 
this subject Is the master painter spending too much 
time and money to secure a quality of finish that will 
please the expert when fresh, rather than doing a job 
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that will give a more enduring pleasure to the traveling 
public? 


Possibilities of Material- 
Handling Equipment 


f automotive industry was first among the great 
industries of this country to appreciate fully che 
savings that could be effected in manufacturing costs 
by the intense utilization of material-handling equip- 
ment. As this industry sells its product in a highly 
competitive market, it must take full advantage of every 
mechanical device that will help to reduce production 
costs. 

During this period of intensive development in other 
industries, the railroads were somewhat slow in adapt- 
ing all types of modern material-handling equipment for 
use in railway shops. As the primary function of the 
railroads is to sell transportation and not a product in a 
highly competitive market, they did not have the same 
incentive as the automotive industry. It has only been 
since the war that the railroads have concentrated on 
improving the quality of maintenance and at the same 
time reducing the costs by every means which they could 
find. 

During the past few years, the railroads have not 
only purchased large quantities of material-handling 
equipment, such as cranes, hoists of all types, and power 
trucks, but have effected large economies by their use. 
Although innumerable examples could be cited to sub- 
stantiate the claim that the judicious use of such equip- 
ment effects substantial economies, only a few will be 
cited to show what results have been obtained. | 

At one large railroad repair shop at which approxi- 
mately one hundred locomotives received class repairs 
each month, the driving-box repairs are made in a sep- 
arate department. Until a few years ago, hand trucks 
and laborers were used to move the driving boxes from 
one operation to the other. The foreman of this shop 
visited an automobile manufacturing plant in which he 
saw the monorail-hoist system used to carry parts from 
one machine to another. He applied the same principle 
in his department with the result that he entirely elim- 
inated the use of hand trucks and effected a yearly sav- 
ing of $6,000. 

In these same shops, many new machine tools were 
installed. They were so grouped that instead of having 
one hoist for each machine, a 15-ft. swinging arm on 
which an electric hoist was mounted, is used to serve 
three or more machines, depending on their size. 

Many railroads within the past few years, have taken 
full advantage of the operation of power-operated trucks 
for the handling of material. They have eliminated the 
use of hand trucks for hauling locomotive parts from 
the erecting floor to the machine shops and back again. 

Hand trucks are now seldom used to haul material 
from the stores department to the repair shop. One 
railroad has effected an annual saving of $15,000 in its 
car department by the substitution of a truck-trailer sys- 
tem for hand trucks. 

The substitution of tractors for the shop-shifting 
crew has paid handsome dividends to several railroads. 
One railroad has effected an annual saving of $23,000 
by using one tractor in place of the passenger-shop 
shifting crew. The tractor places the cars in the repair 
shop, moves them over to the paint shop and places the 
finished cars on the shop track for the night-shifting 
crew to take away. As the shifting movements are not 
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sufficient to keep the tractor busy during its tour of 
duty, it is used for general service about the shop. 

Several railroads have put a fleet of shop trucks in 
service without giving adequate consideration to the 
roads over which they were to operate. As a result, the 
anticipated economies were not obtained because poor 
roads slowed up the movement of the trucks and in- 
creased their maintenance because of hard usage over 
rough roads. One railroad that has been using many: 
power trucks has fully realized the importance of hard- 
surfaced roads and has appropriated $100,000 for the 
pain of roads throughout the shop layout during 

Although there are many railroads that are using 
material-handling equipment to advantage, there are still 
many railroads, both large and small, that are still using 
the time-worn material-handling facilities. These rail- 
roads could reduce equipment-maintenance expenses 
considerably by the intensive utilization of modern ma- 
terial-handling equipment. 


Keeping an Open Mind 


eee striking improvements in general railway 
Æ operation, as well as locomotive and car construc- 
tron, especially in the past decade, are ample proof that 
railroad men in general entertain a favorable attitude 
towards new ideas of merit. This does not always hold 
true, particularly with regard to European develop- 
ments, such as the turbine locomotive, for example, and 
many American motive power officers feel that, owing 
to great differences in practice, they need give little, if 
any, consideration to what European roads are doing. 
Is this attitude justified or wise in the interests of econ- 
omy and in the light of past experience? 

The value of looking outside of our own borders to 
Europe for improvements in practice is illustrated in 
the development of turbo-generators for power plants. 
On November 14, 1928, the Commonwealth Edison 
Company celebrated with fitting ceremonies, including 
speeches and the unveiling of a handsome bronze tab- 
let, the twenty-fifth anniversary of the opening of the 
mammoth Fisk street (Chicago) power station, the 
first turbine-equipped plant of its kind in America. 
When this station was constructed in 1903, steam tur- 
bines were an unknown quantity in this country and 
all that the designers had to go by was certain studies 
of turbine installations in Europe. The possible econ- 
omies of the steam turbine were highly attractive but it 
represented an innovation in American practice which 
no one could be sure would be successful. As the prin- 
cipal speaker at the Commonwealth exercises, Samuel 
Insull, president of the Commonwealth Edison Com- 
pany, said: 

“The question was, what we should do; whether we 


should start ahead and bore with a big auger, or wheth- 


er we should, so to speak, go on living from hand to 
mouth and maybe add a turbine to a reciprocating- 
engine station and put off the day when we would build 
a large turbine station. 

“Mr. Coffin, the president of the General Electric 
Company, a man of probably the greatest vision of anv 
man who has ever been engaged in the electrical busi- 
ness, was not particularly anxious to build a 5,000-h.p. 
unit or a 5,000-kw. unit. He did not want to take the 
risk. His engineers were not anxious for it. Finally, 
we Settled it this way: I said, ‘I will take all the risk 
of the machine running successfully; that is, I will 
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make no claim against you if it is not successful. All 
you have to do is to take the apparatus out and throw 
it in the junk pile. We will be at the expense of a tur- 
bine station which we may have to remodel consider- 
ably to turn it into a reciprocating engine station. We 
will take that end of the risk. You take the manufac- 
turing end of the risk.’ And that was the character of 
the contract we made. 

“The first turbine was not economical. I think it 
was the fourth turbine we installed here, which is about 
like these present turbines, that was a really efficient 
turbine. We threw away the first three; that is, we 
threw away about 20,000 kilowatts before we got a 
really economical turbine. 

“I think this station marks the modern development 
of the production of electrical energy from steam and 
its distribution over large areas, such as we are used to 
having. I believe the Fisk street station as long as it 
exists will be a monument to that departure.” 

When the Fisk street station was started in 1903, the 
maximum power load in the Chicago district was 
34,000 kilowatts, which has increased in the 25 inter- 
vening years to 1,216,000 kilowatts. What it would 
mean to attempt to furnish this power with reciprocat- 
ing-engine plants can be readily imagined. The pio- 
neering in turbo-generator construction, coincident with 
the development of the Fisk-street power station, was 
more or less inspired by early European experiments. 
It revolutionized central station practice in America 
and was a substantial contribution to progress in many 
lines of industrial endeavor. 

It is not the province of the Railway Mechanical 
Engineer to say that the steam-turbine locomotive is 
adaptable to railroad operating conditions in this coun- 
try. The fact remains, however, that it is being exten- 
sively tested in Europe and South America and evi- 
dently possesses certain features of merit. Clearly it is 
a development which, along with numerous others, 
American locomotive designers cannot afford to dismiss 
without consideration, simply because operating condi- 
tions in this country and Europe are different. 


| New Books 


Recorn AND Innex. Published by the American Society of 
Mechanical Engineers, 29 West Thirty-ninth street, New 
York. 300 pages, 6 in. by 9 in. Board binding. 

This is volume No. 1 of a book in the new publications 

program of the American Society of Mechanical Engi- 

neers, the purpose of which is to record for reference 
the varied activities of the society as a whole and those 
of its many units. Heretofore some of this material 
has appeared in the Year Book and some in Transac- 
tions. Under the new policy, the Year Book is replaced 
by the Membership List which contains only the alpha- 
betical and geographical lists of members, and the per- 
sonnel of committees. The technical papers appear in 

Transactions, each section of which contains a group of 

papers sponsored by one of the Professional Divisions 

of the Society and bears the imprint of that division. 

Record and Index, therefore, contains historical and 

reference material heretofore published in the Year 

Book and Transactions, also an entirely new section— 

an index to papers and reports presented before the 

Society at its meetings during 1927 and published or 

scheduled for publication, and all codes and standards 

published by the society during 1927. 
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Two 4-8-4 Type Locomotives Built 
by Canadian Pacitic 


Dome shut-off valve, drawbar and arch 
tube sleeves are of unusual design— 
Alloy steel extensively used 


K-1 class and numbered 3100 and 3101, have 

recently been put into service by the Canadian 
Pacific. The maximum tractive force of 60,800 Ib. for 
these locomotives, which were designed by the railroad 
company’s mechanical department and constructed at 
the Canadian Pacific’s Angus shops in Montreal, Que., 
makes them, as far as is known, the heaviest and most 
powerful passenger locomotives in use in the British 
Empire. 

The standard passenger locomotive now in operation 
on Canadian Pacific lines is a Pacific type locomotive 
of 45,000 Ib. tractive force and this, in its present or 
modified form, is of ample capacity for general service. 
For the heavier passenger trains with severe schedules 
and for heavier grade 
work, the need is being 
felt for more powerful 
locomotives and the K-I 
class has been designed to 
supplement the standard 
Pacific type locomotive 
for grade work or on 
heavier trains coupled 
with severe schedules. At 
present, the two engines 
are operating east of To- 
ronto to Smith Falls, a 
distance of 212 miles, or 
covering two divisions. 

The locomotives oper- 
ate at 275 Ib. boiler pres- 
sure, which not only im- 
proves the economy, but 
gives a smarter locomo- 
tive with better accelera- 
tion. The high pressure 
enables the reduction ot 
the cylinder diameter to 
25% in., the stroke being 
30 in. The driving wheels 
are 75 in. outside diameter; the weight on drivers, 
250,000 lb., and the total engine weight 423,000 Ib. 
The maximum tractive force of these locomotives— 
60,800 Ibs.—is based on 85 per cent of the boiler pres- 
sure as provided for in the customary maximum 
tractive-force formula. It is pointed out, however, that 
with the continued increase in boiler pressures and im- 
provements in efficiency and capacity of boilers this 
formula is really misleading and a more consistent 
formula would provide for a varying factor with the use 
of increased pressures. 

The boiler has probably utilized more nickel-alloy 


? | ‘WO experimental locomotives, designated as the 
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A front view of one of the new Canadian Pacific 
locomotives is 
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steel than any other locomotive boiler yet constructed. 
The shell plates, fire box sheets, tube sheets, staybolts, 
arch tubes and arch tube ferrules are all of nickel steel. 
All other parts including flues, tubes, rivets, braces, etc., 
are of carbon steel, no wrought iron being used in the 
construction of these locomotives in any detail. The use 
of nickel steel in firebox and tube sheets was resorted to 
not only to increase the factor of safety with the higher 
boiler pressure, but also to assist in resisting the expan- 
sion and contraction stresses, particularly in the radius 
of the tube sheet and in the side and throat sheets. 
The barrel course sheets and welt plates are the railway 
company’s standard nickel steel which has been used 
not only for greater toughness desirable with the 
increased boiler pressure but on acount of the 
28 per cent saving in 
boiler weight realized 
] by the use of alloy 
steel instead of carbon 
steel. The boiler is of 
| conical construction and 
has an outside diameter 
of 8414 in. and an outside 
diameter of the third 
course of 96 in. The 
length over tube sheets is 
20 ft. 6 in., with a 5-ft. 
combustion chamber. The 
total combined heating 
surface is 7,043 sq. ft. 
which, with 93.5 sq. ft. of 
grate area, provides 1 ft. 
of grate area for every 
75.2 sq. ft. of combinėd 
heating surface. 

A type E superheater 
is used with 28 double 
and six single units. The 
Elesco feed-water heater 

also used for boiler 
feed. 

In order to reduce the size of holes into the boiler a 
separate manhole 17 in. in diameter, has been placed 
directly back of the main dome. The safety valves are 
screwed into the manhole cover and a lifting ring is 
provided so that the entire ring and cover with safety 
valves can be removed for access to the boiler for ex- 
amination purposes. 

The main steam dome is only large enough to pro- 
vide proper space and cross-sectional area for the stand 
pipe. This arrangement has permitted keeping the hole 
in the boiler down to a size of 17 in. by 20 in. A shut- 
off valve of a new design is attached to the under side 
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One of the two 4-8-4 type locomotives built at 


of the main steam dome cover, the valve itself seating on 
top of the stand pipe. The valve is of flat plate tvpe 
and is suspended by a toggle arrangement from the un- 
der side of the dome cover. This toggle arrangement 
is operated by a lateral screw running across the under 
side of the dome cover and operated by a hand crank 
from the outside. This design does away with any ex- 
tensions above the top of the dome, giving a maximum 
dome height above the water level. A pilot valve is 
also provided with a lift of ¥% in. which opens before 
the main plate valve. All of the valve and operating 
mechanism is assembled on the dome cover so that the 
cover and valve is removed and applied as a unit. The 
dome, in addition to being fitted with a shut-off valve, 
is also fitted with a filling valve, which injects the feed- 
water into the boiler at its highest point. 

A new feature used on these locomotives is the method 
of securing the arch tubes to the throat and door sheets. 
Nickel cast-steel ferrules are used which extend be- 
tween the inner and outer sheets. The inner and 
outer ends of the ferrules screw into the inside and 
outside sheets; the ends project beyond the sheets and 
are welded in addition to being screwed into position. 
The body of the ferrule between the sheets is cast with 
six slots to allow circulation and the arch tube itself is 
expanded and rolled into the inner end of the ferrule in 
the usual way, there being an increase in the diameter 
of the ferrule immediately behind the inner sheet. The 
usual square-thread arch tube plugs are screwed into 
the outer end of the arch-tube ferrules. 


Alloy Steel Extensively 
Used 

The locomotives are 
equipped with Common- 
wealth locomotive steel 
bed castings with which 
the bumper beams are 
cast integral. The cylin- 
ders are separate but are 
of cast steel. The com- 
bined assembly of cast- 
steel cylinders and loco- 
motive bed casting has ef- 
fected a weight saving of 
between 4,000 and 5,000 
Ib. Wheel centers and 
miscellaneous steel cast- 
ings, such as pump brack- 
ets, guide yokes, piston- 
head centers, crosshead 
bodies, link support brack- 
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The locomotives are fitted with spacious vestibule cabs 
furnished with steel lockers 
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the Canadian Pacific Angus shops, Montreal, Que. 


ets, etc., are all cast nickel steel. The use of alloy steel 
for these parts has permitted a reduction in sections from 
% in. and one in. to % in. and 3%% in. without any sacri- 
fice of strength. The main and side rods and crank pins 
are of a low-carbon nickel steel to a new specification so 
that, taken altogether, there is probably more alloy steel 
used in the production of the K-1 class locomotives than 
has heretofore been used in any locomotives. 


The engines are equipped with the American mul- 
uple-type front-end throttle which is operated by a throt- 
tle rod extending from the cam-shaft operating 
lever:through the hand rail on the right side of the 
locomotive. Incidentally the hand rails, as well as the 
running-board outer edge angles, are made of sheet 
aluminum. 

The Franklin tandem main-rod drive has been used 
experimentally on these two engines. They have also 
been fitted with both Spee-Dee and Alemite grease 
cups. Grisco driving boxes have been used on the main 
and intermediate journals. All boxes are fitted witr 
Franklin spreader castings. 


A New Design of Radial Buffer and Unit Safety Bar 


A new design of radial buffer has been used between 
the engine and tender which consists of the usual buffer 
casting on the locomotive back deck casting and the cus- 
tomary floating wedge. The buffer block on the tender 
is held in position in the Commonwealth underframe 
casting laterally and vertically but is free to move end- 
ways. The back of this 
casting is of wedge shape. 
Two small floating wedges 
are provided which bear 
against the inner end of 
the floating tender buffer 
casting. Lateral pressure 
is exerted on these two 
small wedges by means 
of double coil springs 
on which the pressure 
can be released or in- 
creased by adjusting nuts. 
The whole scheme is 
somewhat similar to the 
Cardwell draft gear and 
provides greater flexibility 
in maintaining the correct 
wedge pressure between 
the engine and tender and 
also prevents crowding of 
the wedges in a backing 
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up movement which has a tendency to cause derailment. 

The unit safety bar with which the locomo- 
tives are equipped is also of a new design. Up to the 
present the usual design was to have the drawbar and 
safety bar in contact at the engine end but separated 
from each other at the tender end, which gave a 
sloping safety bar. In the new design the two bars lie 
flat one on the other, separated by wearing plates. This 
eliminates the angle safety bar and reduces the depth of 
the casting required on the tender. 


Changes in Reverse Gear Design 
The reverse gear is of the Canadian Pacific standard 


screw type and, on account of improvements made in - 


cab construction, a new design has been provided where 
only the operating wheel and indicator are inside the 
cab construction, a new design has been provided where 
level immediately back of the tumbler shaft and 1s en- 
closed within a metal case. The connecting rod from 


Table of Dimensions, Weights and Proportions of the. 
C.P.R. 4-8-4 Type Passenger Locomotive 


Railroad ........... 
Type of locomotive . 
Service 


E w wa Wieser ete a ogee TETEE TAS Passenger 
Cylinders, diameter and stroke............eseeeee 25% in. by 30 in. 


Valve gear, type .. ccc cece eee ee eee eneee Walschaert 
Valves, piston type, size ....... cece eee eee 14 in. 
Maximum travel 7 in. 
Outside lap ...... 1% in. 
Exhaust clearance .. % in. 
Lead in full Paas % in. 
Weights in working order: 
Oa rivers: i.0 cei A ET 250,000 Ib. 
On front truck 1.2... 0. cece cece cet e eee eens 61,000 Ib. 
On trailing truck .........6--0 secre eee eee ees 112,000 Ib. 
Total engine .......... ce eee eee eee eee ence 423,000 lb. 
Tender ei cas cad erece violate nigar E EE EET E 286,000 Ib. 
Wied base 
Tiving ee eee eee eee eet ete e ena 19 ft. 9 in. 
Rigid sesiones niae onein A E Tanwar diane de® 19 ft. 9 in. 
Total engine ....ossseeesossesssreseseere .... 45 ft. 93% in. 
Total engine and tender ..........cceeececces 87 ft. 34 in. 


75 in. 


33 in. 
Front, 36 in., 
Rear, 45 in. 


Boiler: 
Dre a ae E EE ANAE A eras ; 
PO: E e's fe 
Fuel, tend Cerrar iti Bituminous 


Diameter, first ring, inside .. 
Firebox, length an vee 
Arch tubes, number and diameter 
Combustion chamber, length 
Tubes, number and diameter 


84% in. 
140 3/16 in. by 96 in. 
4, 3% in. 


Flues, number and diameter . 3 

Length over tube sheets ... é 

Grate area .....ceee eee cece eee e eens . 

Heating surfaces: 

Firebox, comb. chamber and arch tubes........ 422 sq. ft 

Tubes and flues ..... cc ccc cece reece teen eee 4,509 sq. ft. 
4,931 sq. ft. 
112 sq. fi. 
7,043 sq. ft. 
Type E 
Elesco 
Standard Type B. K. 
Rectangular 


12,000 Imperial gal. 
20 tons 


60,800 Tb. 


ater capacity .. 
Fuel capacity 
General data estimated: 
Rated tractive force, 85 per cent 
Weight proportions: 


eight on drivers -- total weight engine, per cent............ 59 
Weight on drivers + tractive force........eeeeeeeceee ee eeee 4.12 
Total weight engine =- comb. heat. surface..............+.-- 60.1 

Boiler proportions: 
Tractive force -- comb. heat. surface...........-.seeeee cues 9.65 
Tractive force X dia. drivers + comb. heat. surface......... 647 
Firebox heat. surface + grate area ..... cece eet e ee enter eens 4.51 
Firebox heat. surface, per cent of evap. heat. surface.......... 8.56 
Superneat. surface, per cent of evap. heat. surface ..........-- 42.8 
Combined heating surface + grate area...........-e eee eres 75.2 


the operating wheel in the cab to the power screw is 
fitted with two universal joints. 


The Cab Arrangement 
The cab is of the vestibule type of steel construction 
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insulated with hair felt. The inner finish is tongue-and- 
groove lumber. The cab itself is spacious, gives ample 
seating accommodation for three, with a full length 
locker running from floor to roof, the upper portion of 
which is a clothes locker for the crew and the lower sec- 
tion a storage locker for accessories. 

All valves, fittings and gages are carefully arranged 
for maximum convenience, one feature being that the 
valves and gages are mounted on two panels, one on 
the left and one on the right side of the back head. The 
gages and valves can be assembled in position on the 
panels which can be applied as units. By breaking pipe 
connections the panels can be removed intact. , 

Because of the long wheel base, the movement be- 


A 
vA 
Y 
y 
y 
7, 
4 
g 
y 
te 


Arrangement of the drawbar 


tween the engine and tender is considerably greater than 
on previous Canadian Pacific locomotives equipped with 
vestibule cabs. This has led to a re-arrangement of the 
vestibule feature between the cab and tender. Instead 
of the usual apron plate reaching from the tender and 
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Throttle and dry pipe dome shut-off valve arrangement 


moving sideways on the cab deck, a double apron is 
used. One apron is hinged on the back of the cab and 
rests on the tender and the other apron is hinged on the 
tender and supported by the apron plate that is hinged 
to the rear of the cab. In this way the top apron plate 
is kept off the cab deck which permits a narrower coat 
door back of the cab and allows greater side movement 
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of the diaphragm which, as in past designs, is supported 
on the tender and is held against a wearing plate on the 
back of the cab by spring pressure. 

Superheated steam is used for the operation of aux- 
iliaries which include the whistle, air compressor, feed- 
water-heater pump, blower, dynamo, and stoker engine. 
The main supply line is led back at about running- 
board level from a shut-off valve and connection on the 
left side of the smokebox to a distributing turret on the 


Arch Tube fo be expanded 


| ži Beaded over | Isr 


JÈ 


"Hole in Sheet 


hsg 


Sleeve to be expanded, Weld- 


Cone pin 2" 
ed and then cut fo chain line 12 Thds. 


perinch 
Method of fastening arch tube sleeves 
left side of the cab immediately in front of the fireman. 


From this distributing turret leads are taken to the 
various auxiliaries as required. 


Two lubricators are used, one five-feed Detroit hy- 
drostatic lubricator for valve chests, cylinders and air 
compressor and a three-feed lubricator for the stoker 
engine and feed-water-heater pump; the third feed is 
capped. All superheated steam pipes exposed are cov- 
cred with sponge felt and jacket lagging. Other dis- 
tributing pipes are lagged with Johns Manville asbestos 
tape. 

The 
gages. 


locomotives are equipped with back-pressure 


The Tender 


Both four-wheel and trailing engine trucks are the 
Commonwealth cast steel type. Cast-iron grates, with 
cast-steel center and side supports, are used, the grates 
being hand operated. The locomotives are stoker fired 
with a Standard B.K. type stoker. The stoker engine is 
carried on the left front corner of the tender and the 
stoker exhaust is led first to a condensing coil on the 
back of the coal hopper and from there to the feed- 
water heater oil separator into which the feed water 
heater condensate is discharged. 

The tender is equipped with Commonwealth water- 
bottom cast-steel tender underframe and Common- 
wealth six-wheel trucks fitted with clasp brakes. The 
tender has a water capacity of 12,000 Imperial gallons 
end a coal capacity of 20 tons, 


Northern Pacific Dynamometer Car 


New car, built at Como shops, records drawbar 
pull up to 250,000 lb.—Large living 


quarters 


Como shops, St. Paul, Minn., an all-steel dyna- 
mometer car, which has a dynamometer capacity 
up to 250,000 Ib. drawbar pull and 1,250,000 Ib. buff. 
When the order was placed for the four-cylinder, 
single-expansion locomotive to develop a maximum 
tractive force of 153,300 lb.*, it was realized that the 


T HE Northern Pacific has recently completed at its 


Crew 
Operators State Room Lockers Passageway 


provided 


dynamometer car then in use on the Northern Pacific, 
with a maximum capacity of 60,000 lb. drawbar pull, 
would be entirely inadequate in testing this and other 
large locomotives. The design and construction of a 
modern dynamometer car of the required capacity was 


* A description of this locomotive appears on page 56 of the February 
issue of the Railway Mechanical Engineer. 
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Northern Pacific all-steel dynamometer car built at Como shops, St. Paul, Minn. 


therefore undertaken, As a result of the experience 
with the previous car, it was decided that the living 
accommodations in the new car must be made as large 
and complete as possible, that a spacious work room 
should be provided, and that there should also be a 
large clear-vision cupola for the chronograph table and 
gages. All of these features have been included in the 
new Car. 

_ This car, No. 276, is 9 ft. 334 in. wide by 70 ft. long 
inside, and weighs 168,000 lb. It is believed to be the 
largest dynamometer car in the world. The car has a 
built-up steel underframe with fish belly center sills 28 
in. deep. The cupola end of the underframe is fitted 
with a %-in. steel reinforcing floor plate 9 ft. 334 in. 
wide by 25 ft. 6% in. long, securely riveted to the side 
sills and center sills. 

Six-wheel Commonwealth cast steel trucks with 
36-in. solid steel wheels are used. All wheels are 
equipped with clasp brakes, except the rear pair of the 
front truck. The paper drive is taken from this axle. 

The car body is of steel, well insulated and lined 
with 13/16-in. tongue and groove sheathing. The car 
proper has 13/16-in. tongue and groove wood floor, all 
of which is covered with green and red checkered rub- 
ber tile, except the kitchen, heater room and shower. 


work Room 


Be SE 4154. —— 


The outside is painted Pullman body green, and the in- 
side, with the exception of the kitchen, shower, heater 
room and the space in front of the cupola, has side 
walls in old ivory enamel and the ceiling and lower 
deck in pearl gray. 

The space provided for living quarters for the crew 
occupies 34 ft. 7 in. of the 70 ft. car and consists of a 
kitchen, porter’s room, operator’s stateroom, clothes 
lockers, two berth sections, shower and lavatory. 

At the rear of the car is the kitchen, 7 ft. 234 in. 
wide and 7 ft. 3 in. long. The floor is of copper cov- 
ered with wood floor racks. The ceiling, lower deck 
and side walls are painted with a pale green enamel. 
The kitchen is equipped with a No. 18 Commander 
range, metal-lined coal box, Monel metal work table, 
Monel metal sink, large refrigerator, motor-driven ex- 
haust fan and the usual cupboards for dishes and cook- 
ing utensils. Suspended from the ceiling in the kitchen 
are two copper gravity water tanks with a capacity of 
126 gal. and a connection to a hot-water coil in the 
range. Two 18-in. by 24-in. windows in the side of the 
car and one 7-in. by 25%4-in. deck window provide ex- 
cellent daylight and there are, of course, the usual ceil- 
ing and wall electric lights. 

There is a passageway 2 ft. 1 in. wide, with flat ceil- 
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ing, extending along the right side of the car from the 
rear to the transverse aisle at the berth sections. Door 
openings lead from this longitudinal passageway to the 
kitchen, porter’s room and operator’s stateroom. 

The porter’s room, 6 ft. 2 in. by 7 ft. 234 in., is next 
to the kitchen. There is a serving door with drop leaf 
shelf in the partition between the kitchen and porter's 
room, to facilitate serving food to the dining room. 
The room is equipped with an upper and lower berth, 


View of the weighing head in the head end of the car—The 
motor generator set for charging batteries and 
charging panel are in the far corner 


clothes locker, folding washstand with mirror above, 
enclosed hopper and a 9-in. electric fan. 

Adjacent to the porter’s room is the operator’s state- 
room, 6 ft. 2 in. by 7 ft. 234 in. This is equipped with 
an upper and lower berth, large clothes locker, flat top 
desk with cabinet above, chair, folding washstand with 
cabinet and mirror above, an enclosed hopper and 9 in. 
electric fan. In addition to serving as a bedroom, this 
is used by the operator as an office for working up 
reports and handling correspondence. 

In the passageway between the porter’s room and the 
operator’s stateroom is a swinging door which serves 
to keep kitchen odors from the main body of the car. 
There is also a hinged door at the forward end of the 
longitudinal passageway, which serves to shut off the 
entire rear of the car from the front when desired. The 
passageway has five 18-in. by 24-in. side windows and 
suitable electric lights on the side wall. Lockers have 
been built into the space above the ceiling of the longi- 
tudinal passageway with openings into the kitchen, por- 
ter’s room and the stateroom. The longitudinal passage- 
way terminates in a transverse passage 2 ft. 2 in. wide 
by 9 ft. 33% in. long. Built against the stateroom and 
facing the transverse aisle are four built-in individual 
clothes lockers 211% in. wide by 19 in. deep witha chest 
of drawers below. These lockers and drawers provide 
excellent space for the clothing of the crew. 

Two Pullman sections located next to the transverse 
aisle furnish sleeping accommodations for the assis- 
tants. By the use of removable tables, this space is also 
utilized as a dining room during the day. There are 
two 18-in. by 24-in. windows and one 7-in. by 251% in. 
deck window on each side of this Pullman section. Ar- 
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tificial illumination is furnished by ceiling lights and 
there is one 12-in. electric fan for ventilation. 

On the left side of the car next to the Pullman sec- 
tion is the shower room and a wash stand. The shower 
room, 2 ft. 6 in. by 2 ft. 8 in., has Monel metal walls 
and a copper floor, with wood floor rack, and is supplied 
with hot and cold water. The opening from the wash 
room into the shower is covered with a canvas curtain. 
In the wash room is a white enamel corner wash stand 
with a mirror above. The switchboard locker is built 
against the inside wall of the shower and its door opens 
from the center aisle of the car. 

Across the car from the shower and wash room is 
the toilet. This is 3 ft. 7 in. by 3 ft. 10 in. and contains 
a wash stand, with a cabinet and mirror above, and a 
Duner hopper. There is a hinged door in the partition 
between the Pullman sections and the front of the car 
A galvanized Geisel water cooler is readily accessible 
from the aisle between the shower room and the toilet. 


Heating and Lighting Equipment 


On the right side of the car next to the toilet is the 
heater room, 3 ft. by 5 ft. The doors to this open from 
the center of the car and it is lined with galvanized 
iron, In the heater room is a hot-water Baker heater, 
which heats the entire car, a No. 1 International laun- 
dry heater for providing hot water, and a coal box. 

A safety 4+kw. 32-volt axle generator is belt-driven 
from the rear truck. The battery equipment consists 
of a 600-amp. hr., 32-volt Exide storage battery 
mounted in battery boxes underneath the car. In view 
of the fact that the dynamometer car operates mostly 
in freight service and that slow speeds usually prevail, 
the axle generator has been arranged to cut in when a 
car speed of 714 miles an hour is attained. All rooms 
have been amply supplied with electric lights with suit- 
able control switches. Mounted on each side sill under 
the cupola is an adjustable electric light with a reflec- 


Interior view showing the chronograph table, speed 
recorder, electric clock, gages, etc. 


tor for locating mile posts at night. The switches for 
these lights are located in the cupola. 

Since the car is liable to be at terminals and outlying 
points for several days at a time, where no facilities for 


charging storage batteries are available, a motor-driven 
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generator was installed in the front left hand side of 
the car. This consists of a Westinghouse Type AR 
single-phase, 110-volt, 60-cycle motor, directly connec- 
ted to a 3-kw., 40-volt, type SK, generator, with suit- 
able starting compensator and charging panel. This 
unit operates at 1,750 r.p.m. on either 110- or 220-volt 
alternating current. 

In addition to the two water tanks mounted in the 
kitchen, there are two copper water tanks, one hot 
water and one cold water, secured from the ceiling be- 
tween the shower room and tke toilet. There is also a 
135-gal. air-pressure cold-water tank underneath the 
car. The total water storage capacity of gravity hot- 
water tanks is 126 gal., and of gravity cold water, 126 
gal. The water-carrying capacity of the car is 387 gal. 

Under the cupola is an electric air compressor for 
furnishing air for the air-pressure water tank under the 
car, when not coupled in a train. This is a motor- 
driven Curtiss air compressor, style. W-1, 154 in. by 2 
in., operating at 500 r.p.m. and delivering 1.10 cu. ft. 
of air per minute, equipped with an automatic switch 
which cuts in at 10 Ib. air pressure and out at 25 1b. 


Cupola 

Six feet from the front of the car is the cupola, 7 ft. 
1-13/16 in. wide at the raised floor, 9 ft. 334 in. wide 
2 ft. 814 in. above the cupola floor, and 12 ft. long. 
This arrangement provides a passageway on the right 
side of the car 2 ft. 1 in. wide by 6 ft. 2 in. high under 
the cupola, and extending from the work room at the 
rear of the cupola to the front of the car. The roof is 
curved with a free height at the center of 7 ft. 4 in. 
The distance from the car floor to the bottom of the 
cupola floor is 3 ft. 534 in. The floor of the cupola is 
of 2-in. tongue and groove lumber covered with green 
and red checkered rubber tile and laid on a 3%-in. steel 
reinforcing floor plate supported on 3-in. by 3-in. by 
34-in angles. The space below the cupola is totally en- 
closed, with a door at the head end and a trap door 
above in the floor of the cupola. This provides excel- 
lent space for storing paper and miscellaneous supplies. 
The space in the cupola over the aisle passageway is 
covered with cushions and furnishes seating accommo- 
dations for visitors. A bench at the left of the cupola 
door and chairs furnish additional seating capacity. 
Beneath the cupola are four cupboards on the aisle side 
with doors opening from the aisle. Excellent natural 
illumination of the cupola is provided by two sliding 
and one stationary window in each side of the car, each 
15 in. by 20 in., four 1034-in by 12-in. stationary win- 
dows in the front, and two 1014-in: by 12-in. stationary 
windows in the rear. In order to see stations and mile 
posts in inclement weather, a portable storm hood has 
been built, which fits into the opening of the sliding 
windows on either side. This hood has glass at the 
front and rear and thus affords a good view both for- 
ward and backward. Anyone in the cupola has a very 
good view toward the front, both sides and the rear. 


.Work Room 


The work room in this car extends from the wash 
room forward to the cupola and has a total length of 
17 ft. 5 in. The two main doors used for entrance and 
exit are located in the work room, the one on the left 
side being a single 22-in. swing door and that on the 
right a 3-ft. 8-in. double swing door. 

On the left side of the car, just ahead of the wash 
room, is a 3-ft. by 10-ft. oak top work table with wind- 
ing rolls at each end for handling the rolls of paper. 
There are five 18-in. by 24-in. windows in the side of 
the car, facing the work table and the illumination is 
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excellent for working on the rolls. Under the table at 
each end is a tier of drawers, very useful for storing 
data, gages, planimeters, etc. The space under the 
work table in the center has been left open to the floor 
so that one may sit up to the table in a comfortable 
position when working on the rolls. Above the work 
table at one end is an overhead berth for emergency 
use in case the other sleeping accommodations should 
at times be insufficient. Above the work table at the 
other end are cupboards for filing profiles and data. 

On the opposite side of the car are built-in linen, 
trunk and baggage clothes lockers and steel overall 
lockers. 

Between the stairs leading to the cupola and the left 
side of the car is a roll-top desk with a chair, and with 
book cases and lockers overhead. In the side of the car 
at the left is an 18-in. by 24-in. window. Artificial illum- 
ination is by means of ceiling-suspended electric lights 
and a row of wall-mounted lights, with reflectors over 
the work table. A 12-in. electric fan is mounted at 
each end of the work room. This work room, which 
is 17 ft. 5 in. long, is, perhaps, one of the largest ever 
built in a dynamometer car, and permits the working 
up of data and reports expeditiously. 


Dynamometer Equipment 


The complete dynamometer equipment, consisting of 
the weighing head, axle drive for paper, chronograph 
table, speed recorder, integrator, electric clock, gages, 
etc., were purchased as a unit from the Baldwin Lo- 
comotive Works. The weighing head is located on the 
main floor of the car, on the center line. just ahead of 
the cupola, where it is rigidly bolted to the car under- 
frame. The weighing head is of the diaphragm type 
with a drawbar-pull piston at the rear and the buff 
piston at the front. The diaphragms are of leather and 
the liquid used between the pistons and the cylinder 
heads is a mixture off glycerine and alcohol. The 
effective area of the drawbar-pull piston is 100 sq. in. 
and of the buff piston 200 sq. in. The yoke in the 
weighing head gives a 2-%4 to 1 ratio between the 
center line of draft and the knife edge contacts at the 
center of the weighing head. The connections from the 
drawbar-pull and buff ends of the weighing hcad up 
to the chronograph table are 14-in. extra heavy pipe 
with suitable extra heavy valves. The fulcrum in the 
vertical yoke between the drawbar and the weighing 
head has roller bearings with Alemite lubrication. The 
pistons in the weighing head are supported on ball 
bearings. The total maximum permissible movement 
of the pull and buff pistons is about 3¢-in. in either 
direction from the center. Jack screws in the weighing 
head lock the lever in central positions when the car 
is not being used. When testing, each jack screw is 
backed off about 14-in. to permit free movement of 
the pistons. An electric bell in the cupola rings in case 
the yoke lever comes in contact with the jack screw 
while testing, which indicates that there is insufficient 
liquid in the weighing head. 

The paper drive is taken from the rear axle of the 
front truck through spiral gearing and a vertical shaft 
extending up to the speed-change box on the floor 
of the cupola. A square jaw clutch in the axle gear 
case and which is controlled from the cupola, engages 
or disengages the paper drive. By means of the speed- 
change box in the cupola, three paper speeds can be 
obtained from the axle drive, i.e.. 3.30 in., 13.20 in., 
and 52.80 in. per mile of car travel. The intermediate 
speed of 13.20 in. per mile is found to be most practical 
for ordinary work. The motor in the cupola used in 
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connection with the speed recorder and indicator drive 
can also be used for paper drive in case it is desired to 
take records of some events when the car is not in 
Motion, or drive the paper at a definite number of 
inches per minute instead of per mile of car travel. 
The three paper speeds from the motor drive are at 
the rate of 3-34 in., 15 in. and 60 in. per min. A 
small lever at the right of the operator’s chair with 
three notches, provides for neutral position, motor 
drive of the paper or axle drive of the paper. For 
general work, the axle drive at a fixed paper travel 
per car mile is the most convenient and practical. 

The motor that drives the speed recorder and indi- 
cator and the speed change box used in connection with 
the paper are mounted on the floor at the right of the 
operator’s chair. 

The paper used on the chronograph table is 24 in. 
wide and the movement is toward the operator. 

The bridge bars spanning the table carry supports 
for 22 recording pens. The events recorded by these 
pens in consecutive order from the left to the right 
of the paper are as follows: Six-second intervals, 
brake cylinder pressure, right water meter, left water 
meter, brake-pipe pressure, front air pump, back air 
pump, steam pressure, coal or oil meter, feedwater 
pump, back pressure, locomotive indicator, integrator, 
drawbar pull, buff, reverse lever, throttle, speed, dis- 
tance marks, mile post and station locations, one-min- 
ute intervals, six-second intervals. 

Datum reference lines are necessary for brake- 
cylinder pressure, brake-pipe pressure, back pressure, 
steam pressure, drawbar pull, buff and speed. These 
datum lines are marked on the paper by aluminum 
rollers mounted on a shaft extending across the table 
at the front. These rollers have a very sharp flange, 
which marks the datum line, and a tread on which is 
a rubber stamp, designating what the line above each 
base line represents. Inking pads are in contact with 
each roller at all times and the line made by the flange 
is very fine and comparable with that made by a pen. 
There is a decided advantage in recording datum lines 
in this manner as it removes seven pens from the main 
bridge bars and means fewer pens to watch and keep 
working. So far as is known, this is the first time 
this arrangement has been utilized in such a car. 

Records of brake-cylinder pressure, brake-pipe pres- 
sure, back pressure, steam pressure and buff are 
obtained through steam indicators, mounted on the 
left top of the chronograph table, the pencil motion of 
each indicator being extended through levers to the 
proper position on the table. 

The cylinder from which the drawbar pull record is 
obtained is rigidly mounted on the front right top of 
the chronograph table. Pressure from the drawbar- 
pull cylinder in the weighing head is piped tc the 
drawbar-pull cylinder on the table. Movement or the 
piston in this small cylinder is resisted by a calibrated 
spring, one end of which is securely fastened to the 
piston rod. The drawbar-pull pen arm, the full travel 
of which is 3 in., derives its motion through a lever 
from the above piston rod. By changing springs, a 
full 3-in. movement of the drawbar-pull pen is obtained 
with a drawbar pull of either 25,000, 50,000, 75,000, 
100,000, 150,000, 200,000, or 250,000 Ib. 

The integrator is fastened on top of the chronograph 
table at the front and makes one revolution for each 
three square inches area between the datum line and 
the drawbar-pull line. Each revolution of the integ- 
rator is recorded on the paper as a notch, by means 
of a commutator on the integrator shaft, a pilot relay 
and pen-arm relay. 
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On the right top of the chronograph table are eight 
of the latest type Veeder electrically-operated counters. 
These record the number of integrator notches, num- 
ber of 100-ft. distance marks, revolutions of left water 
meter, revolutions of right water meter, revolutions of 
coal or oil meter, strokes of front air pump, strokes of 
back air pump and strokes of feedwater pump. 

Near the speed-change box, on the floor of the cu- 
pola, at the right of the operator is a 34-hp. 30-volt 
General Electric constant-speed motor for operating the 
speed recorder and indicator, and the paper drive when 
desired. On the end of the motor shaft is a governor 
which holds the speed very close to 1,725 r.p.m. and 
final adjustment of speed is by means of a face-plate 
rheostat connected in series with the motor field. On 
top of the motor is a small panel on which is mounted 
a voltmeter and a motor speedometer. 

The speed recorder and indicator, an ingenious de- 
vice developed by the Baldwin Locomotive Works, is 
mounted on top of the chronograph table at the right, 
and consists of a horizontal disc, driven at constant 
speed from the 34-hp. motor and a vertical disc resting 
on the horizontal disc and driven from the car axle. 
When the car is at rest, the vertical disc is stationary 
and occupies a position at the exact center of the horiz- 
ontal disc, which is, of course, revolving at constant 
speed. When the car is in motion, the vertical disc 
is revolving and occupies a position on the horizontal 
disc where the peripheral speeds of the two discs are 
equal. The carriage supporting the vertical disc and 
its shaft moves on rollers with the longitudinal move- 
ment of the disc, and this movement of the carriage 
actuates the speed-indicator gage and also produces a 
graphical record of speed on the chart paper. The 
speed indicator gage is mounted in a vertical position 
on top of the table at the left of the operator where 
it is easily read by anyone in the cupola. A small 
lever at the right top of the table controls the speed 
indicator and recorder drive. With the lever in central 
position, the speed device is in neutral; when moved 
to the left the indicator and recorder give the true car 
speed and when moved to the right, double the car 
speed is indicated and recorded. 

Mounted on the side of the longitudinal seat at the 
right side of the cupola, close to the operator’s chair, 
is the selective switch box with a master switch and 
marked individual switches for each electrical circuit in 
the cupola and those extending in a cable from the cu- 
pola to the locomotive cab and pilot. A telephone in the 
cupola and one in, the locomotive cab afford a means 
of communication between the operator and the assis- 
tant. The circuits extending from the switch box and 
table to the locomotive are enclosed in a cable ter- 
minating in a junction box. 

At the front right corner of the cupola is a dead- 
weight gage tester for calibrating the drawbar-pull in- 
dicator and recorder as well as all other pressure-re- 
cording indicators. 

On the front wall of the cupola, below the windows, 
is the oak gage board on which is mounted a Seth 
Thomas clock, duplex air gage, steam-pressure gage, 
drawbar-pull gage, clock relay, integrator relay and 
weighing-head alarm bell. The clock is so arranged that 
electrical contact is made every minute and this is in- 
dicated on the paper. The two six-second marks on 
the paper are timed from the constant speed motor. 

On the chronograph table and at each sliding window 
in the cupola is a button switch for indicating the 
location of stations and mile posts. 
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The Characteristics of Injectors’ 


Feedwater heating effect of the exhaust steam injector — 
Comparison of injectors and pump feedwater 
heaters is discussed 


By R. M. Osterman 
Vice-President, The Superheater Company, Chicago 


Part II 


IG. 10 shows a group of curves which denote 
limits of stability of a No. 10 Elesco injector 

when handling certain quantities of water 

of various temperatures from the supply tank 
and when operated with varying exhaust-steam 
pressures against a boiler pressure of 190 lb. 
gage. The curves were experimentally obtained 
in the laboratory with 175 Ib. supplementary steam 
pressure and a supplementary nozzle of 9 mm. bore, 
which permitted a constant supplementary steam flow 
of about 910 Ib. per hr. The curves clearly indicate the 
influence of suction-water temperature upon feed range 
as well as upon the injector’s ability to remain stable 
with fluctuations of exhaust-steam pressure. If 21,000 
lb. of feedwater of 80 deg. temperature be admitted to 
the injector, it is at once apparent from the curves in 
No. 10 that the exhaust-steam pressure may vary be- 
tween 0 and 13 lb. above atmosphere without endanger- 
ing the performance of the injector. It also can be seen 
from these curves that with 80 deg. and 6 lb. exhaust 
pressure the quantity of water taken from the tank may 
be varied from 25,000 Ib. per hr. to 18,000 Ib. per hr. 
which corresponds to an approximate range of from 72 
to 100 per cent, a creditable performance at the rela- 
tively high suction temperature. With water as cool 
as 50 deg. F., a range of about 50 per cent can be had 
over a considerable range of exhaust steam pressures, 
and in general it can be concluded from the character 
and import of these curves that locomotive engineers 
should have, generally speaking, no trouble in getting 
along with injectors of such characteristics in terri- 
tories in which extraordinarily high suction water tem- 
peratures, say in excess of 80 deg. F., are not encoun- 
tered. An Elesco exhaust-steam injector can, as will 
be noticed, handle water in excess of a temperature of 
90 deg. F., but a satisfactory stability could no longer 
be maintained automatically under conditions of 
varying water quantities and under conditions of the 
influence of varying exhaust-steam pressures. With 
extremely high water temperatures the locomotive en- 
gineer or fireman, or whoever operates the injector, oc- 
casionally has to readjust the quantity of water fed 
whenever the exhaust pressure widely varies, so that 
under such extreme suction-water temperatures even 
the Elesco exhaust-steam injector is then not as auto- 
matic in its action as the designer would like to have it. 
Fron the delivery temperatures which were obtained 
with the Elesco No. 10 injector and from its corre- 


* Abstract of æ paper and discussion presented by the Railroad Division 
at the annual meeting of the American Society of Mechanical Engineers, 
New York, December 3 to 7, 1928. 
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sponding values of W, the weight of the water handled 
from the tank, of suction-water temperature f, and 
of exhaust-steam pressure, we can calculate the sav- 
ing of water and the saving of fuel in the following 
manner: 


If Se = weight of exhaust steam condensed per hour 
Ss = weet of supplementary steam condensed hour 
He = total heat in exhaust steam per pound above 32 deg. F. 
H. = total heat in supplementary steam above 32 deg. F. 


a simplified equation [b] can be written as follows: 
W (ta — 32) + Se X He + Se X He = (W + Se +Se) (¢ — 32) 
r 
Po ER SE Ses 


As will be noticed, the kinetic energy of the water 
entering into the combining nozzle under the pres- 
sure of the atmosphere was neglected on the left side 
of the equation, but to compensate for it im some 
measure the gage pressure P,, and not the absolute 
pressure P, was introduced into the second member on 
the right side of the equation. 

Further introducing 


Pı = 190 Ib 
Sa = 910 lb. per hr. (which was calculated by Napier’s formula for 
175 lb. supplementary-steam pressure) 
s = 1141.8 (being the total heat of steam of 175 lb. gage pressure) 
r = 2.36 ft. (being a good average for water temperatures within the 


injector) 


s 


Feedwater from Tank in Lb per He 


8 2 6 2 


i \ 0 24 D 
Exhaust Steam Pressure in Lb per Sqin 


0 4 


Fig. 10—Maximum and minimum capacities of a No. 10 
Elesco injector—Delivery pressure, 190 lb. per sq. 
in.; supplementary steam pressure, 175 lb. per sq. in. 


and solving for Se, we obtain the following equation: 


_ W(t te + 0.576) — 1,068,575 = 
eS Hemsk aaa ES ` 

In Table IV, columns 1, 3, 4, 5, and 6 contain 
quantities established by the same tests that enabled 
us to plot the set of curves in Fig. 10; column 7 con- 
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tains the pounds of exhaust steam calculated from 
equation [3]. 

By addition of Se in column 7 to the values of W in 
columns 5 and 6 we obtain the values of W+, which 
are the amounts of water evaporated in the boiler and 
which go to the main cylinders and auxiliaries (the lat- 
ter with the exception of the exhaust-steam injector 
itself). The actual total evaporation is W: + S;,; 
however, it can be assumed that all of the heat in S, 
re-enters the boiler, so that the heat in Ws only comes 
from the fuel. 

The saving in water that can be effected through the 
use of the exhaust steam injector is calculated as m. 


m = Se/Wt X 100.... 0. eee eee eee [4] 


and the value of m is contained in column 10. 
The saving in fuel in percentages is equal to the heat 
saving in percentages that is effected through the con- 


perheated to 600 deg. F. for the consumption of the 
main cylinders, whereas the balance of 10 per cent 
was assumed to be generated at the same pressure of 
190 1b., but was used as saturated steam for the auxil- 
iaries, a condition which is true for many superheated- 
steam freight locomotives in this country which are 
stoker-feed. Q, was found to be from the equation. 

Qs = 1299.8 Wt... (6) 


The values of Q, are contained in column 12 and the 
values of n in column 13. 

The calculations have been carried through in Table 
IV for suction-water temperatures of 50, 60, 70, and 
80 deg. F. The values of m, representing the water 
saving in percentages, were plotted in Figs. 11 to 14, 
and the fuel savings n in percentages in Figs. 15 to 18. 

Each one of the figures shows two curves represent- 
ing the maxima and minima of fuel and water savings 
obtainable within the range of operating conditions that 


Table IV—Performance of the No. 10 Elesco Exhaust Steam Injector 
(Delivery pressure, 190 lb. gage; supplementary pressure, 175 lb. gage; bore of supplementary nozzle, 9 mm.; dry overflow.) 


1 2 3 4 5 6 7 
Exhaust 
pressure, te t Ww Ww 

Ib. He deg. deg. max. min. Se 

gage B.t.u F. Ib. per Ib. per Ib. per 
hr. hr. hr. 

1 1151 50 142 26,200 1300 
1 1151 50 222 13,000 1225 
5 1157 50 152 26,900 f 3625 
5 1157 50 232 13,700 1500 
10 1160 50 162 27,500 1970 
10 1160 50 232 15,000 1730 
15 1163 50 174 28,800 2445 
15 1163 50 232 17,700 2270 
20 1164 50 198 26,500 2875 
20 1164 50 228 20,400 2655 
1 1151 60 152 25,500 1253 
1 1151 60 228 12.800 1141 
5 1157 60 162 26,000 1558 
5 1157 60 230 14,700 1494 
10 1160 60 173 27,600 2035 
10 1160 60 230 17,200 1940 
15 1163 60 189 26,800 2390 
15 1163 60 232 18,900 2277 
20 1164 60 210 25,600 2829 
20 1164 60 232 21,100 2671 
1 1151 70 163 24,900 1240 
1 1151 70 228 13,700 1155 
5 1157 70 174 25.700 1595 
5 1157 70 232 15,900 1584 
10 1160 70 184 26,800 1990 
10 1160 70 230 18,200 1928 
15 1163 70 200 26.600 2418 
15 1163 70 230 19,600 2145 
18 1164 70 210 26.100 2636 
18 1164 70 230 21.600 2480 
1 1151 so 180 23,600 1302 
1 1151 80 223 15,200 1162 
5 1157 80 187 24.700 1589 
5 1157 80 222 18,000 1546 
10 1160 80 202 24,800 1995 
10 1160 80 227 19,800 1923 
15 1163 80 214 26,300 2515 
15 1163 80 228 22,300 2322 
19 1164 80 230 24,400 2695 
19 1164 80 230 23.600 2572 


8 9 10 11 12 1$ 
Wt Wt Qe Q: 
max. min. m B.t.u B.t.u. “ 
1b. per Ib. per o per hr. per hr. % 
hr. hr. 
27,500 4.73 1,608,337 35,700,000 4.53 
14,225 8.62 1,609,437 18,500,000 8.70 
28,525 5.71 2,010,737 37,000,000 5.44 
15,200 9.88 1,935,937 19,600,000 9.88 
29,470 6.68 2,418,937 38,220,00' 6.32 
16,730 10.35 2,219,037 21,750,000 10.29 
31,245 7.83 3,001,637 40,600,000 7.40 
19,970 11.38 2,817,937 25,950,000 10.85 
29,375 9.80 3,405,947 38,150,000 9.20 
23,955 11.50 3,291,137 30,000,000 10.97 
26,753 4.69 1,566,117 34,730,000 4.51 
13,941 8.19 1,512,517 18,105,000 8.35 
27,558 5.66 2,208,9 35,795,000 6.16 
16,199 9.25 2,017,937 21,010,000 9.60 
29.635 6.86 2,496,437 38,500,000 6.48 
19.140 10.14 2,525,937 24,850,000 10.15 
29,190 8.20 2,928,437 37,910,001 7.74 
21,177 10.75 2,848,737 27,450,000 10.37 
28,429 9.94 3,465,937 36,990,000 .60 
23,771 11.24 3,305,957 30,820,000 10.73 
26,140 4.75 1,554,137 34,110,000 4.56 
14,855 7.78 1,533,937 19,300,000 7.95 
27,295 5.83 1,984,237 35,599,000 5.58 
17,484 9.08 2,034,737 22,690,000 8.94 
28.790 6.92 2,449,937 37,398,000 6.56 
20,128 9.56 2,429,937 26,150,000 9.30 
29,018 8.33 2,982,937 37,650,000 7.66 
21,745 9.88 2,700,937 28,250,000 9.56 
28.736 9.17 3,240,537 37,310,000 8.79 
24,080 10.39 3,090,437 31,250.000 9.89 
24.902 5.23 1,649,437 32,350,000 5.10 
16,362 7.11 1,529,437 19,750,000 7.74 
26,289 6.04 1996,537 34,150,000 5.85 
19,546 7.95 1,982,347 25,400,000 7.80 
26,795 7.45 2,474,837 34,950,000 7.08 
21,723 8.85 2,485,437 28,200,000 8.83 
28,815 8.73 3,114,387 37,450,000 8.40 
24,622 9.43 2,893,337 32,020,000 9.03 
27,095 9.95 3,329,937 35,190,000 9.47 
26,172 9.84 3,187,937 33,990,000 9.38 


densation of exhaust steam and the return of its heat 
to the boiler, provided we assume the boiler and furnace 
efficiency of the locomotive not to have been affected 
by the reclamation of B.t.u. from the exhaust. With 
this assumption, which is proper on all locomotives 
with amply large grates and heating surfaces, the fuel 
saving in percentages is calculated as 

heat added to W by exhaust steam 


= od E a a EPEE EE NOSS {5] 

Q: heat in Wt 

Qe is contained in column 11 and was calculated from 
column 7 and column 2, which latter contains the heat 
contents of the exhaust steam at the various exhaust- 
steam pressures assumed to be dry-saturated. Q, was 
calculated with the assumption that 90 per cent of Ws, 
the total amount of steam going to main cylinders and 
auxiliaries, was evaporated at 190 lb. pressure and su- 
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correspond to the group of curves in Fig. 10. The ac- 
tual operation of the injector will be carried on some- 
where within the limits of stability that are recorded in 
Fig. 10, and the fuel and water savings will be some- 
where between the minimum and maximum curves in 
Figs. 11 to 14 and Figs. 15 to 18. The maximum fuel 
and water savings correspond to the minimum ratios 
of W/Se, with which the injector could be operated 
without spill at the overflow, and the minimum fuel and 
water savings correspond to the maximum ratios of 
W/S. with which the injector overflow remained dry. 

It will be noted that the percentages of fuel and water 
saving are of considerable magnitude. The curves prove 
that with properly designed exhaust-steam injectors very 
appreciable feedwater-heating effects can be obtained 
and that this type of apparatus can be made a worthy 
competitor of other known means for accomplishing 
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the preheating of feedwater by exhaust steam on loco- 
motives. 

Inasmuch as the curves in Fig. 10 prove that with ris- 
ing exhaust-steam pressures the exhaust-steam injector 
can feed increasing quantities of water, and inasmuch 
as during the operation of the locomotive rising exhaust 
pressures indicate increased water requirements, the 
pumping and feedwater-heating properties of these ma- 
chines adjust themselves rather well to the operating 
conditions of a locomotive. Generally speaking, the 
feedwater-heating effect that can be obtained increases 
with the size of the injector with which the boiler can 
be conveniently fed. 

The larger the size of injector which can be selected 
the lower are the ratios of water to steam with which 


Water Sawng in Percentages 
> 


5 J 15 
Exhoust Pressure in Lb per Sqin 


Fig. 12—60 deg. F. 


Charts showing the water saving as x function: of exhaust pressure for four suction-water temperatures. 


Exhoust Pressure in Lb per Sgin 
Fig. 11—50 deg. F. 


it operates, also the smaller is its pumping ability 
and the smaller its reserve of power in pumping against 
a given boiler pressure. In practice it will be desirable 
to select the size of an exhaust-steam injector so that 
positive operation and sufficient flexibility are assured 
with the suction-water temperatures that are encoun- 
tered, but to select an unnecessarily small injector or 
one that is used near the higher limit of its stability 
range means a wanton sacrifice of feedwater-heating 
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0 5 0 15 20 
Exhaust Pressure in Lb. per Sq.in 


Fig. 16—60 deg. F. . 


0 5 15 
Exhaust Pressure in Lb. per Sq in. 
Fig. 15—50 deg. F. 


Charts showing the 


If auxiliary automatic means for preventing undue 
exhaust-steam pressure fluctuations are added to the 
Elesco exhaust-steam injector, it will be benefitted just 
as a compound injector, a fact which has been referred 
to, though automatic exhaust-steam pressure regulation 
is of smaller practical consequence to the working of 
injectors which, like the Metcalfe-Elesco combination, 
have an inherently greater range of stability than to 
the working of compound injectors. Still, by adding 
the mechanical complication of a pressure-regulating or 
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limiting device to the former, relatively larger sizes. 
of injectors become possible and greater feedwater ef- 
fects are secured. It even seems quite within the pos- 
sibilities of design to evolve automatic exhaust-pressure 
limiting means so constructed that exhaust pressures 
are limited to higher and higher values as the quantity 
of water handled by an Elesco injector is increased. 
In that manner they could be made to work with mini- 
mum or near minimum ratios of water to steam over 
the entire range of water quantities and exhaust-steam 
pressures which might be encountered, with greatest 
feedwater-heating effect and a sufficient stability of the 
jet. If it is found possible to design such regulating 
means so skillfully that the maintenance cost of the en- 
tire injector installation 1s not materially increased or 
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0 5 10 
Exhaust Pressure in Lb per Sq in, 


Fig. 13—70 deg. F. Fig. 14—80 deg. F. 


that the operation of the injector is not accidentally en- 
dangered, the use of exhaust-steam injectors would pro- 
duce fuel and water savings which are consistently near 
the values indicated in the upper curves of Figs 11 
and 15. 


Discussion by T. C. McBride 


T. C. McBride, consulting engineer, railroad depart- 
ment, Worthington Pump & Machinery Corporation, 


. Philadelphia, Pa., presented a written discussion of Mr. 
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Fig. 17—70 deg. F. 


0 5 6 
Exhaust Pressure n La per Sin 


Fig. 18—80 deg. F. 


fuel saving as a function of exhaust pressure for four suction-water temperatures. 


Osterman'’s paper, of which the following is an abstract : 

It is unfortunate that the boiler pressure selected for 
the tests described in Mr. Osterman’s paper is lower 
than the boiler pressures usual in locomotives in this 
country, and that the different pressures selected for 
the tests have not been arranged in the relationship they 
bear to each cther on the locomotive. Good mechani- 
cal and other details in design may be taken for grant- 
ed, but beyond these details, the user is interested in 
the heat recovery and the capacity range of the exhaust- 
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steam injector. The heat recovery determines the fuel 
saving or increased steaming capacity that may be ob- 

i from the injector. The range in capacity 
throughout which the injector will operate and feed 
the boiler, determines the convenience of operation. 

These tests are reported in Table IV and were evi- 
dently conducted in the laboratory with 190 Ib. boiler 
pressure and 190 lb. injector delivery pressure. How- 
ever, 190 lb. injector delivery pressure could feed a 
boiler of only 180 lb. steam pressure and the tests 
must be considered as applying to this steam pressure 
if they are to be considered as applying to operation 
on a locomotive. As rearranged to suit actual locomo- 
tive conditions, the injector delivery pressure would be 
190 1b., the boiler pressure 180 1b., the supplementary 
steam pressure 175 Ib. and the feedwater heating effect 
should be recalculated on the basis of 180 lb. steam 
pressure in the boiler. This rearrangement will not 
seriously affect the results already calculated, but it 1s 
important that it be understood that the tests as con- 
ducted in the laboratory, if considered as applying to 
an exhaust-steam injector in service on a locomotive, 
must apply to a boiler pressure of 180 lb. This is par- 
ticularly important if the test results reported are to be 
used to form an idea of the operating characteristics of 
the exhaust steam injector on our locomotives with their 
higher boiler pressures. 

With all exhaust-steam injectors, and like feedwater 
heating arrangements, other things being equal, the heat 
recovery and the capacity range are reciprocal. The 
extent of one must be sacrificed in order that the other 
inay be increased. 

This characteristic of the exhaust-steam injector can 

best be understood by reference to the Metcalf exhaust- 
steam injector as used in England and of which the 
injector described in the paper is a modification. In 
the Metcalf exhaust-steam injector, the amount of live 
steam is regulated by hand. If the amount of live steam 
is increased—of course, within limits—the capacity 
range is increased and the injector can be cut down or 
opened up to meet the lighter or heavier water require- 
ments of the boiler. But the increased amount of live 
steam results in less exhaust steam condensed, less 
heat recovered and less fuel saved. Here fuel saving 
has been sacrificed to obtain a wider capacity range and 
greater convenience of operation. If, on the other hand, 
the amount of live steam is reduced, the heat recovery 
and fuel saving are increased, but at the expense of a 
reduction in capacity range. Here higher fuel saving 
has been obtained, but at the expense of trouble in 
operation because of limited capacity range. Finally 
it will be found that there is one certain capacity at 
which a minimum amount of live steam secures opera- 
tion. The heat recovery and fuel saving are then at 
their maximum, but the injector will operate at only 
this one particular capacity, and this particular capacity 
can only by chance equal the water requirement of the 
boiler. This is the real problem of the exhaust-steam 
injector. Some compromise must be reached as be- 
tween fuel saving and convenience of operation and 
the locomotive engineman is likely to favor convenience 
at the sacrifice of fuel saving. 

‘All of this leads up to the Metcalf-Elesco exhaust- 
steam injector, described in the paper with its fixed 
amount of live steam, which in the test reported was 
910 Ib. per hour. The operation of the injector has 
been simplified by the omission of one valve, but at the 
expense of a compromised combination of a fair capac- 
ity range and a fair saving in fuel- The locomotive 
cngineman cannot increase the amount of live steam if 
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he needs still less water for the lighter working of the 
locomotive, or still more water for the heavy working 
of the locomotive. Neither can he reduce the amount 
of live steam and obtain a still greater saving in fuel 
when the injector is working at a capacity which would 
otherwise permit operation with this greater saving. 
The user of the exhaust steam injector 1s vitally in- 
terested to know the capacities at which it will work, 
and the heat and fuel saving that can be obtained from 
it within the range of this capacity, but little has been 
said in the paper of the relation between these two fea- 
tures. Now that the information of Table IV is avail- 
able, this relation can be studied. The heat recovered 
and the maximum and minimum capacities for 1, 5, 
10, 15 and 20 Ib. exhaust-steam pressure have been 
plotted with the two points for each exhaust pressure 
connected by a solid line marked with that exhaust 
pressure (Fig. 19). The dotted curved lines then in- 
dicate the area throughout which the injector operated 
in the laboratory. Dotted lines have been drawn across 
this area to average the test results and indicate each 
pound exhaust pressure from 1 to 20. This is as far 
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Fig. 19—Pumping capacity as a function of heat re- 
covered and. available exhaust-steam pressure 


as the laboratory tests can go, but it is noted that the 
capacity range is reduced with high heat recovery and 
increased with low heat recovery. 

With this laboratory information available, it is pos- 
sible to determine what will happen when the exhaust- 
steam injector is applied to a locomotive, and. the ques-. 
tion immediately arises as to how large the injector: 
should be in relation to the steaming capacity of the 
locomotive. It has been presumed that an exhaust- 
steam injector would be selected of such a size that its 
maximum capacity would be about 75 per cent of the 
100 per cent boiler capacity as determined by the Cole 
system of ratios. Since the maximum capacity of the 
exhaust-steam injector tested is about 30,000 Ib., it has 
been presumed that the proper size boiler for it would 
be one having 40,000 Ib. evaporation as determined by 
the Cole ratio method. With this thought in view, the 
curve marked “Exhaust pressure of assumed locomg- 
tive” (Fig. 19) has been plotted from records of 
an existing locomotive. Only the exhaust pressures of 
this curve are available for operation of the exhaust- 
steam injector on this locomotive. When.these actual 
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exhaust pressures for each capacity are extended ve- 
tically to their intersection with the dotted line repre- 
senting the same exhaust pressure in the laboratory 
test, it is found that this exhaust injector, operating 
on this locomotive, will operate along the lower line. 
This line, therefore, determines the maximum and min- 
imum capacity at which the exhaust-steam injector can 
work when installed on this particular locomotive, and 
the amount of heat it will recover when working at 
any point between these two capacities. 

Of course, the capacity of the injector can be in- 
creased or decreased in case of high or low water in the 
boiler, provided the new capacity is within the limits 
defined by the curved dotted lines. In this case, the line 
A represents the average condition and any departure 
from it is along the dotted line indicating the exhaust 
steam pressure supplied by the locomotive at the time. 

In the paper, it is stated that exhaust-steam injectors 
on locomotives must work with exhaust pressure as low 
as 1 Ib. In Fig. 19 it is noted that the locomotive re- 
quires about 7,500 lb. of water per hour when the ex- 
haust pressure is 1 lb., but that the minimum capacity 
of the injector with this exhaust pressure is 14,000 Ib. 
per hour. In order to make use of 1-lb. exhaust pres- 
sure, this injector would have to be stopped and started, 
and in service but half the time. 

The exhaust-steam injector will not operate on this 
particular locomotive with less than 21%-Ib. back pres- 
sure and would then recover 8.8 per cent heat. It could 
doubtless be made to operate at a lower exhaust pres- 
sure and lower capacity, if supplied with a larger live- 
steam nozzle and more live steam than the 910 lb. used 
in the test, but then the heat recovery would be reduced. 
Similarly, the high heat recoveries of the laboratory test 
with high exhaust pressures cannot be obtained from the 
exhaust-steam injector installed on this locomotive. The 
locomotive supplies an exhaust pressure of only 6.8 Ib. 
at the maximum capacity at which the injector will work 
and the. heat recovery is then only 5.9 per cent. 

Other features must be considered when using the 
laboratory test to determine the action of the exhaust- 
steam injector in operation on a particular locomotive. 
If it is presumed that the exhaust pressure of the loco- 
Motive may fluctuate to as much as 3 Ib. higher than 
the average shown by the curve at the minimum capac- 
ity and 3 lb. lower at the maximum capacity, then the 
minimum capacity will be increased to 16,250 Ib. of 
water per hour, and the maximum will be reduced to 
‘27,500 Ib. per hour, instead of the minimum of 14,500 
‘Ib. and the maximum of 28,250 Ib. of the laboratory test. 
Furthermore, it will not be possible to start the injector 
at either extreme of its capacity, but only at some small 
distance within the operating area, and the quality of 
‘the steam supplied by the locomotive will not be as 
‘good as that of the steam in the laboratory. For these 
‘reasons, satisfactory operation of the exhaust-steam in- 
jector at capacities approaching either end of the lower 
‘line is doubtful, and it is for this reason that the ends 
‘of this line have been shown dotted. __ 

The author of the paper advocates the use of a large 
‘sige’ of exhaust-steam injector in proportion to the 
size of the locomotive. The effect is evident from an 
“inspection of Fig. 19 for the relatively larger size ex- 
haust injector will then be supplied with a higher 
pressure of exhaust steam, and there will be a higher 
heat recovery and greater fuel saving, but here again 
this greater fuel saving is obtained at the expense of a 
‘reduced capacity range and less convenience of opera- 
tion, for the area throughout which the injector will 
operate narrows toward the top. 
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The amount of water required by a locomotive at its 
usual working rates on the road, determines the size 
of the exhaust-steam injector best suited for it, not the 
heat recovery possibilities of other sizes of injectors. 

The author also comments on the advisability uf an 
exhaust-pressure-limiting device added to the injector. 
From Fig. 19, it is evident that the locomotive itself is 
such a limiting device. In the case of locomotives with 
much higher back pressures, such a limiting device might 
have some effect and hold lower line down toward the 
bottom of the operating area of Fig. 19, but any such 
arrangement would be a deliberate sacrifice of heat re- 
covery and fuel saving in order to obtain a greater 
capacity range, and more convenient operation. 

The author also reaches the conclusion that the ex- 
haust-steam injector “can be made a worthy competitor 
of other known means for accomplishing the preheating 
of feedwater by exhaust steam on locomotives.” This 
conclusion may seem warranted from the standpoint 
of the laboratory test, but when the exhaust-steam in- 
jector must operate under the limitations imposed by 
the locomotive, as shown by Fig. 19, the conclusion 
must be quite different. The curve B, marked “Heat 
recovered, feedwater heater” has been added to Fig. 19, 
to show exactly the comparison between the feedwater 
heater and the exhaust-steam injector when operating 
on the same locomotive, under the same set of condi- 
tions. 

Feedwater heaters are now generally applied to lo- 
comotives of a capacity large enough to supply the 
boiler up to its 100 per cent capacity. Exhaust-steam 
injectors large enough to supply the boiler at its higher 
working rates would not be practicable because they 
would then be so large that they would not supply the 
boiler at its more usual working rates on the road, ex- 
cept by intermittent operation. It is noted that the feed- 
water heater recovers most heat at the higher working 
rates of the locomotive and, therefore, increases the 
capacity of the locomotive because it increases the max- 
imum steaming capacity of the boiler. The exhaust- 
steam injector must be helped out by the other injector 
when the boiler is suffering for capacity, and it increases 
the steaming capacity only for its share of the feeding. 
The exhaust-steam injector can increase the capacity 
of the locomotive to about one third the increase ob- 
tained from the feedwater heater. : 

The relation of the heat recovered and the possibili- 
ties of fuel saving within the limits of operating capac- 
ity of the exhaust-steam injector is definitely shown on 
Fig. 19. 

All of the values of Fig. 19 are based on the pre- 
sumption of 180 lb. boiler pressure of the laboratory 
test as conducted. These values will be quite different 
for American locomotives because an injector delivery 
pressure of 210 to 260 Ib. will be required. With these 
higher pressures, the operating area of Fig. 19 will be 
narrower if the same proportion of live and exhaust 
steam is maintained. In order to obtain a sufficiently 
wide range of capacity of the exhaust-steam injector, 
it will be necessary to use a larger live-steam nozzle, 
and greater proportion of live steam with consequently 
lower heat recovery and fuel saving. l 

Comment has freauently been made on the extensive 
use of the exhaust steam injector in England, but it 
should be remembered that 180 Ib. is the usual boiler 
pressure in England with but a small portion of their 
locomotives carrying any higher pressure. The higher 
pressures carried by our locomotives present quite a 
different problem. In fact, it has been generally under- 
stood that 180 to 190 Ib. boiler pressure is the limit'ng 
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pressure for* the, exhaust-stearti “injector and that for 
pressures beyond these, the feedwater heater must be 
used. 


Other Discussion 


C. T. Ripley, chief mechanical engineer, Atchison, 
Topeka & Santa Fe, speaking from the user's view- 
point, said that there is a real need for the develop- 
ment of the exhaust-steam injector. There are two 
principal factors in which the railroads are interested ; 
namely, the exhaust-steam injector is considerably 
lighter than feedwater-heater equipment, and undoubt- 
edly it will be cheaper to maintain. He questioned 
whether the difference between the fuel saving of the 
feedwater heater and exhaust-steam injector would be 
more than made up by the cost of maintenance. Labor, 
he said, is rising in price faster than fuel, which, of 
course, does not interest the manufacturer as much as 
it does the railroads. Mr. Ripley also compared the 
operation of exhaust-steam injectors on locomotives 
operating in Great Britain to those operating in this 
country. The railroads in Great Britain operate over 
a more level territory at more uniform speeds, less 
slow downs, less stops and less drifting. This is dis- 
tinctly in favor of the exhaust-steam injector. How- 
ever, the majority of the tests made in this country, he 
pointed out, have been made with only one or two of 
these devices. This, in a way, is unfair to the device. 
Tf a whole division were equipped, the fireman would be- 
come more familiar with the operation of the exhaust- 
steam injector, which is particularly necessary in the 
case of the cooling of engines, a practice which exists 
on most of the western roads. From the standpoint of 
the railroads he said that he would like to see more data 
developed as to possible results with the exhaust-steam 
injector. 

In his closing remarks, Mr. Osterman stated that he 
did not have in mind a direct comparison between the 
characteristics of injectors and pump feedwater heaters. 
The object of his paper was to give a descriptive 
analysis of the phenomenon to determine the possibili- 
ties and limitations of injectors. He referred to the 
statement made in his paper to the effect that he con- 
sidered the characteristics of the injector lent them- 
selves to the feeding of locomotive boilers because the 
back pressure increases and the feeding capacity of 
the injector increases as the water requirements of the 
locomotive increase. 

Replying to Mr. McBride’s criticism that higher 
boiler pressures were not used in the analysis, Mr. Os- 
terman stated that there are many locomotives operat- 
ing at pressures from 180 to 200 Ib. and the test re- 
sults given in his paper, which were figured at 190 1b. 
pressure, should give a fair idea of the possibilities of 
the exhaust-steam injector. He referred to one in- 
jector installed on a locomotive operating at 250 1b. 
pressure, which operates satisfactorily. The amount of 
live steam used, he said, has a greater effect on the 
range of the injector than it has on the fuel-saving 

capacity. It effects the fuel-saving capacity only in so 
far as it is not possible to decrease the ratio of water 
to steam beyond a certain amount for fear of the in- 
jector breaking. In other words, the exhaust-steam 
injector is limited to certain delivery temperatures, de- 
pending on the amount of loading that is given the 
overflow valve. With higher boiler pressures, the over- 
flow valves are automatically loaded to a higher over- 
flow pressure, which is of considerable assistance to- 
ward increasing the range in higher pressures. 
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Valve Bracket Saves 
Spacein the Cab 
By J. D. Flinner 


Supervisor of Air Brakes, Monongahela, 
South Brownsville, Pa. 


HE bracket shown in the two illustrations is de- 
signed to save space in the cab of a locomotive and 
also to reduce the amount of piping. Provision is 
made for holding the brake valve, feed valves and the 


Side view of the bracket, showing the location of the differ- 
ent valves and the power reverse lever 


power reverse lever and reverse-lever pilot valve on 
locomotives equipped with the Franklin booster. The 
bracket is secured to the backhead of the boiler by four 
studs. It can be easily removed by removing the nuts 


Top view of the assembled bracket, valves and power reverse 
ever 


from these studs and disconnecting the pipe unions. The 
design is standard for all locomotives on the Monon- 
gahela and can be removed from one locomotive and 
applied to another of the same class. At the present 
time, the Monongahela has 16 locomotives equipped 
with this bracket and others are being equipped as they 
go through the backshop for repairs. 


Reamers.—The Foster-Johnson Reamer Company, Elkhart, 
Ind., illustrates in a 48-page brochure F-J reamers of the ex- 
panding type for hand operation only. 
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Milwaukee Passenger-Car Shop 
Work Reorganized 


Complete change in policies and methods of handling 
shop operations contribute to increased 
efficiency and economy 


cago, Milwaukee, St. Paul & Pacific decided to cur- 
tail passenger-car repair expenses sharply. Inas- 
much as the Milwaukee coach repair shop then, as now, 
spent the major portion of the money appropriated by 
the road for passenger-car repairs, it naturally was 
forced to bear the largest part of the burden in this 
particular cost reduction. Furthermore, the manage- 
ment was anxious for the curtailment of expenses to 
commence immediately. To accomplish the economies 
demanded, Milwaukee shop was compelled to reorganize 
completely and to change its policies and methods of 
handling shop work. This was accomplished quickly 
and, within a comparatively short time, the shop was 
operating in a new and more progressive manner. 
The fact that the policies and methods adopted and 
since followed are sound is indicated by the results 
obtained during the first year of operation. The total 
passenger-car repair expense was reduced 38 per cent, 
compared with the expenditure of the shops during the 
previous fiscal year. Also, although this shop during 
the year spent only 62 per cent of the road’s total ex- 
penditure for passenger-car repairs, it made 76 per cent 
of the road’s savings, or 14 per cent more than its 
theoretical share. The average cost per car turned out 
was reduced 59 per cent, the car output was increased 
88 per cent, and the labor force decreased 17 per cent 
compared with the previous year. The reduced car 
costs and increased car output were not obtained by any 
neglect in the repairs made to cars, as clearly shown 
by these two facts: First, passenger train delays caused 
by equipment failures were decreased from 645 to 536, 
or over 11 per cent during the year, and hot boxes were 
reduced from 274 to 242, or over 15 per cent., Second, 


È the summer of 1927, the management of the Chi- 
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the shops did not place any extra burden upon the ter- 
minals and road points, inasmuch as the latter were able 
to reduce their passenger-car expenses 24 per cent. 

Additional results obtained at the Milwaukee passen- 
ger-car shops may be mentioned as follows: The great- 
est output of repaired cars in the history of the shop 
was obtained in August, 1927, when 103 cars were 
turned out. Also the greatest average daily output was 
obtained in September, 1927, when 4.13 cars per day 
left the shop. August and September, 1927, were the 
first months in which an average daily output of four 
repaired cars was obtained. 

From August, 1927, to August 1, 1928, 50 rebuilt 
cars were turned out at an average cost of over $10,- 
000 per car. This means that practically one rebuilt 
car left the shop each week. Also, during the year, 
843 general-repair cars, 66 light-repair cars, and 50 re- 
built cars, or a total of 959 credit cars, were turned out. 
This means that a repaired car left the shop every two 
hours and 20 minutes of each working day. In addition, 
118 other cars left the shop during the year. 

In the matter of car costs compared with car output, 
the general-repair cars contributed 88 per cent of the 
total car output and cost 67 per cent of the total repair 
expense. Rebuilt cars contributed 5 per cent of 
the output and cost 31 per cent of the total repair ex- 
pense, while light-repair credit cars contributed 7 per 
cent of the output and cost 2 per cent. 

Of the total cost of repairs made to the 959 credit cars 
turned out, 75 per cent of the expense was incurred 
for repairs in kind, which includes alterations, 24 per 
cent for addition and betterment work, and one per 
cent for repairs caused by wrecks and fire damage. 

The labor force in the passenger department was re- 
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duced from an average of 1,011 men to 842, or 16.7 per 
cent. The repair force, while smaller, has enjoyed 
steady employment, the shops being in continuous oper- 
ation every working day during the past 15 months, 
with the exception of a close-down for two half days 
in December, 1927. 


New Policies and Methods Adopted 


Under the former shop organization, duties and re- 
sponsibilities were in many cases not clearly defined. 
Furthermore, in some cases the supervisors covered such 
a large field that close supervision was impossible. To 
overcome these conditions, the entire shop force was 
reorganized in August, 1927, this reorganization taking 
place along four main lines. First, several shop depart- 
ments, such as the truck shop, wood mill, air-brake shop 
and machine shop, that performed passenger-car repair 
work but were separate from the passenger department, 
were brought under the jurisdiction of that department. 
Second, various shop departments were split up into 
two or more separate departments. Third, the work 
assigned to be handled by each department was such 
work as logically and naturally belonged to it. Fourth, 
a foreman was designated to be in charge of each of the 
three coach shops, each of these foremen being re- 
sponsible for the car output, and the behavior of his 
shop. 

The chart in one of the illustrations shows the present 
shop organization, under which duties are clearly de- 
fined, responsibility firmly fixed, and supervision more 
intense. It will be noted, for example, that during the 
time jackers, electricians, air-brake men, etc., are in any 
shop. they report to the foreman of that shop as well 
as to their own foreman. The erecting shop indicated 
on the chart is in reality a second large coach shop, in 
one end of which repair and painting operations are car- 
ried on. The center of this shop is devoted to truck 
repairs and the other end to machine-shop work. 

The station-to-station plan of routing cars through 
the shop was installed. Formerly a car stayed in one 
stall from the time it entered the shop until it left. Un- 
der the new plan a car entering the shop is spotted on 
the wash tracks where it is stripped of loose equipment 
and washed. The car is then moved to one of the re- 
pair shops for repairs and painting. From there the car 
is moved to the trimming tracks for completion, Under 
this system four main results are obtainable. First, 
work is segregated with the resultant economies. 


Second, responsibility is firmly placed upon each station 


ee 


p 


and upon each auxiliary department supplying the sta- 
tion with material or car parts, to perform its work 
properly and on time. Third, there is better supervision 
over the shopmen. Fourth, under the urge of friendly 
competition between stations, work is speeded up. 

The repairs made to passenger cars are limited, in 
general, to repairs in kind; that is, alteration work is 
minimized. Furthermore, supervisors are prohibited 
from making any extra-heavy repairs in kind, or any 
alterations to any car without specific authority from 
the general foreman. This procedure is necessary not 
only as an economy measure, but to prevent any conflict 
with the passenger-car retirement program. It must not 
be construed, however, from the foregoing that the car 
repair work at Milwaukee shops is strictly confined to 
repairs in kind. During the fiscal year 1927-28, 13 
per cent of the cars turned out of shops received 
additions and betterments that cost 24 per cent of the 
total money spent on all cars turned out of shop. 

The use of new material on cars is reduced to a 
minimum, this being accomplished by reclamation and 
conservation. Large quantities of various material, such 
as brake beams, truck pedestals, etc., are reclaimed with 
a resultant saving over the cost of purchasing such ma- 
terials new. Again, material that is serviceable is re- 
tained in service, and a aefinite effort is made to keep it 
out of the scrap bins. The utilizing of reclaimed material 
and the retention of serviceable material enabled the 
shop to reduce the material proportion of the car-re- 
pair-cost dollar from 34.4 cents during the previous year 
to 25.8 cents during the year 1927-28. The total material 
charged to cars turned out of shop during the year 
1927-28 was 42 per cent less than in 1926-27. 

The installation and use of many new tools and mod- 
ern machinery enabled the cost to be cut on many oper- 
ations. For example, a few months ago a hydraulic 
press, glue spreader, belt sander, taping machine, 
jointer and drum sander were installed in the cabinet 
shop. As described in the January Railway Mechani- 
cal Engineer, these machines saved about $7,500 (the 
approximate cost of the machines) in the handling of 
sash, and the manufacture of headlining and plywood 
for 18 rebuilt suburban cars alone. Another example 


‘was the replacement of hand jacks with air jacks for 


raising cars, the jacking cost per car being reduced about 
$8. In addition to the new and modern tools and 
machinery, many short-cut methods of: performing the 
work have been installed. An example is afforded in 
the use of a lift truck and portable sash racks which 


Winter scene at the Milwaukee passenger car shops of the C. M. St. P. & P. 


March, 1929 


Railway Mechanical Engineer 


139 


will be described more in detail later in this article. In 
addition, tractors of several varieties are used for haul- 
ing and lifting all kinds of material. They are used to 
lift drawbars into position on cars, raise stoves from 
the ground to the floor of the car, etc. 


Shop Work Kept Well Balanced 


Prior to August 1, 1927, the general repairs to pas- 
senger-train cars were made at seven shops on the sys- 
tem. After that date, passenger repair work was con- 
centrated at Milwaukee with the exception of the repair 
work for a few special cars such as miner’s coaches. 
This concentration of work placed Milwaukee Shops in 
a position of not only having a greater supply of cars 


the transportation department in releasing cars for 
shopping, the shops issue a “shopping schedule” which 
lists the individual cars that are to be sent to the shops 
each month. The shopping cycle is set at 18 months. 

To eliminate car-output measurements of doult- 
ful correctness and to establish repair classifications 
that are correct and easily understood by everyone, the 
car-repair classifications were changed. “Heavy Re- 
pair” and “Medium Repair” are now simply “General 
Repair.” A car that receives structural or car-class 
changes while being shopped is classed as a “Rebuilt 
Car.” For example, the application of a steel under- 
frame and steel plating to a wooden car, or the con- 
version of a compartment sleeper to a club car, is con- 
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Milwaukee passenger shop organization chart 


available for shopping, but made it possible for the shops 
to obtain a well-balanced supply of work, and to have 
a greater variety of cars in the shop. In addition to 
other economic advantages incident to concentration, 
the location of Milwaukee in the center of the passen- 
ger traffic movement permitted back haul to be min- 
imized. 

Every effort is made to keep the shops well balanced 
with car work. Inasmuch as the car ownership is in 
the general ratio of two head-end cars, two coaches 
and one high-class car (sleeper, diner, parlor, etc.), 
the labor force of the shops is apportioned and special- 
ized to handle car work in about that proportion. In 
general there is about 25 per cent more work on a coach 
than on a head-end car, and 200 per cent more on a 
high-class car than on a coach. The difference in the 
amount of work is due to the car’s interior equipment. 

To operate efficiently, therefore, it is essential that 
the proper ratio and number of cars be in shop under- 
going repairs at all times. However, when traffic de- 
mands are such that certain classes of cars cannot be 
released for shops, the shops are compelled to obtain 
other work to counterbalance the deficiency, or suffer 
an economic loss. To guard against an unbalanced 
shop; anticipation and advanced planning is resorted to; 
that is, the shops endeavor to keep work in “storage” 
for quick release when needed. The shops also endeavor 
at all times to keep a sufficient number and variety of 
cars in the yard awaiting shop so as to afford a selection 
of the cars that are to enter the shop each day. To assist 
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sidered rebuilding work. The classification “Light Re- 
pair” is modified to distinguish between output-credit 
cars and non-credit cars. The shops now obtain output 
credit for turning out a light repair car when the cost 
of the repairs made to it exceeds $100. Formerly no 
credit was obtained for a light-repair car even though 
the cost of the repairs made to it may have equalled 
or exceeded the cost of the repairs made to a general 
repair car. This simplified repair classification, and the 
allowing of output credit for light-repair cars when the 
work performed on them is sufficiently heavy, has had 
a good psychological effect upon the shop employees. 
They now clearly understand the measurements used 
to determine the amount of work turned out, and thev 
obtain more credit for the work they do turn out. 

To control the car output and the car-repair costs, 
Milwaukee Shops has in operation several control sys- 
tems. These systems, explained below, are operated by 
the schedule department which consists of two men 
who report to the passenger shop superintendent. 


Output Controlled by Schedule System 


The passenger-car output is controlled by a scheduling 
system which, while simple, has proved to be very effec- 
tive. Of the 987 repaired cars turned out of shop during 
the year 1927-28, 898, or 91 per cent, left the shop on 
their scheduled dates. Of the 89 cars held over, only 
38 were chargeable against the failure to complete work 
within scheduled time. Furthermore, only 188, or 19 
per cent, of the schedules had to be reset while the cars 
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were undergoing repairs. This changing of schedule 
dates was due to the discovery of hidden defects while 
the repair work was progressing, to accommodate the 
transportation department, to re-establish a paianced 
shop, and to provide a smooth shop operation. 

To insure a smooth shop operation, the car-output 
quota is set for each week. At present the quota is 
three cars per day, or 17 cars for a 514-day week. 
During the year 1927-28, the car output and quota were 
exactly the same for 26 weeks. During three weeks 
the output was below the quota. During 14 weeks, the 
output exceeded the quota by one car; for five we2ks 
by two cars; for four weeks by three cars, and in one 
week four more were turned out than the quota de- 
manded, therefore, the quota was met or exceeded dur- 
ing 50 of the 53 weeks. Furthermore, on only one work- 
ing day of the year was there a failure to turn out any 
cars. On no day was more than six cars turned out, 
and this number only occurred five times. On 135, or 
44 per cent of the 305 working days of the year, three 
cars were turned out each day. It is evident from the 
foregoing that there was no “bunching up” in the turn- 
ing out of the cars, and that the shops operated smuvthy 
from day to day, week to week, and of course, month 
to month. During the year an average daily output 
of 3.42 cars was obtained against a quota demand of 
3.19 cars. 

Built-up schedules are used to control the car work 
progressing through the shop. Each car is treated in- 
dividually and the schedule is drawn up to fit the repair 
work to be done on it. In setting the schedule dates, 
consideration is also given to such factors as shop con- 
ditions, output to be obtained, etc. | The schedule com- 
pletion dates for operations and the out-date for the 
cars are not set until the car has been shifted from the 
stripping station to the repair station. This lapse of 
time is granted for various reasons some of which are: 
To permit the inspection of the car by the repair-shop 
supervisors; to obtain the necessary shop orders when 
additions and betterments are to be made; to permit the 
ordering of material in advance, and to allow the 
scheduleman the opportunity of pushing one car ahead 


Individual Car-Cost Statement for Steel Passenger Coach 


Name Labor Material Credit Total 
12, “BABE aida ceca eneeaay $88.80 $6.95 $ .55 $95.20 
2 Jacking a An TaD aaO ea 17.72 17.72 
3 TT T E AT T 40.56 4u.56 
4. Ubpholstering ............ 52.63 40.07 92.70 
5. Sheet metal ............ 36.02 3.32 .24 39.10 
6 Plating) eis ccicecrsanas ss 13.40 43 13.83 
7. Mill cabinet ............ 57.75 6.75 64.50 
8 r EEEE NETT 68.52 4.26 72.78 
95. Mashing: aoooscenyed remes 3.03 3.03 
10. Blacksmith ............. 15.44 2.00 17.44 
11 Wood mill .............. 8.77 8.77 
12 ‘Pattern ocrni ei 
13. Air brake ........ 11.77 8.64 20.41 
14. Steam fitting 21.27 6.49 27.76 
15. Electrical... 5 co0siccncses 6.81 -02 6.83 
16. Carpenters .............. 115,33 18.86 3.96 130.23 
17. ‘Car cabinet 55.00.05 255% 46 46 
18. Platform ....... 27.00 27.00 
19. Painting ....... 4 52.01 225.02 
20. Trimming ....... 105.58 
21. Car-repair men 
22. Machine, freight 
23. General passenger repair.. 115.92 115.92 
24. Shop orders ............ 
25. Shop expense ........... 182.9 182.96 
27. EAEN EAEN e 1,162.29 163.78 4.75 1,321.32 
26. Store expense ........... 13.52 13.52 


of another, if it is deemed necessary, for example, to 
protect the car output. 

After a car has been shifted from the stripping station 
to the repair station, the scheduleman, in consultation 
with the general foreman, immediately sets the start and 
completion dates for the various operations, the date 
for moving the car to the trimming station, and the 
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date when the car is to leave the shop. This scheduling 
of work is done for both general and light-repair cars. 
In cases where cars require extremely heavy repairs, 
they are oftentimes considered “balancers,” and the 
scheduling of the operations is deferred until the repair 
work has reached the point where the scheduling of the 
operations will impose no extreme hardships upon any 
shop department. The work on these “balancers” is 
performed by the departments most affected, with the 
surplus of men they may have from time to ume when 


Raising one end of a steel car with modern 
air-operated jacks 


work on ordinary repair cars becomes lighter. By pur- 
suing this policy, the “balancers” are not only turned out 
of shop within a reasonable time, but the work on other 
cars is not interfered with by any temporary overloading 
of certain departments with work, and thus not only 
causing them to break down, but to delay every other 
shop department. Furthermore, the shops have waged 
a fairly successful fight against persons and departments 
outside of the direct shop management who wish to set 
the specific date when certain cars must leave shop. 
This arbitrary setting of dates usually creates ineffici- 
ency within the shop. 

Another important factor of scheduling is that the 
schedule must be fast; that is, to obtain the necessary 
car output, a rapid turnover of cars is required. Dur- 
ing the fiscal year 1927-28, general-repair cars averaged 
only 15.97 working days in shop, rebuilt cars 64 days, 
making an average of 18.66 days for the 893 cars 
handled. Light-repair cars, of course, moved faster. 
Another angle of this fast turnover of cars is that the 
performance of work is speeded up and the efficiency 
of the shop thus increased, for the repair work on each 
car must be done within the scheduled performance 
time and the number of men available for the work 
is limited. 

Schedule Forms Are Simple 


The scheduling forms used at Milwaukee Shops are 
simple and do not differ greatly from usual forms em- 
ployed for this purpose. One form is used by the 
schedule department to show at a glance the cars lined 
up to leave shop each day and indicate the number of 
cars obtained and needed to meet the output quota of 
each week. In addition, the assistant scheduleman 
hangs on each outgoing car an inspection slip which 
carries the signature of each department foreman. THe 
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various supervisors after inspecting the completed car 
in the yard, sign the slip and thus certifv that the car 
left the shop properly repaired and in good serviceable 
condition. 


Cost Control Carefully Watched 


Each month the passenger department is allotted a 
certain sum of money for payroll purposes. To keep 
this payroll expense within the authorized allotment a 
simple control system is used. Each day the shop time- 
keepers furnish the actual amount of the payroll ex- 
penditure of each department for the previous day. 
These figures are totaled and debited to the payroll ac- 
count. Also the payroll is credited with the daily allot- 
ment. Thus the difference between the debit and the 
credit charges shows the amount the actual expenses 
are running over or under the allottment. This system 
enables the shop management to take timely steps, if 
necessary, to curtail or increase its payroll charges. Over 
$1,250,000 was controlled by this system during the fis- 
cal year, 1927-28. 

Inasmuch as the passenger-car repair expense of the 
entire road is largely determined by the charges made 
against that account by Milwaukee Shops, an “Account 
317 Control System” is operated. The cost figures for 


this system are compiled from the shop accountant’s ''"’ 


daily payroll distribution statement. This system covers 
only the labor charges made directly to Account 317 


(passenger car repairs) and is operated primarily to ` 


enable the shop supervisors to watch and regulate their 
charges. The charges against Account 317 fluctuate 
from month to month, ranging in amount from 49 per 
cent of the total payroll to 70 per cent, the difference 
representing the money charged to other work such as 
store orders, shop orders, transportation expense, etc. 
Also the Account 317 charges vary from department to 
department, ranging from six per cent of the wood 
mill’s payroll to 88 per cent of the washer’s payroll, 
and again these department ratios will vary from month 
to month. The variations in theamountof the Account 317 
charges are principally due to the opportunity and suc- 
cess of the shops in placing their men upon work other 
than that which necessitates Account 317 charges, as 
for example, shop-order and store department order 
work. 

To induce the supervisors to keep no more men 
on Account 317 work than is absolutely necessary, this 
control system is quite effective. Each department has 
an objective, which is a fair average allowance for the 
Account 317 charges that can be made against each car 
turned out and yet keep the total charges for the shop 
at a minimum. The actual current charges made by 
each department divided by the number of cars turned 
out during that period gives the actual average cost per 
car. A comparison of the cost and the objective shows 
whether the Account 317 expenses of a department are 
normal or not. The total payroll figures of each de- 
partment, excluaing monthly-rated employees, are also 
obtained to establish the relation between the Account 
317 charges and the total payroll. Should conditions 
be such that the dividing of the charges by the number 
of cars turned out does not reflect a true condition, the 
Account 317 expenses can be measured by the expendi- 
ture per working day and by its relation to the total 
payroll. 

At least twice a month, and more often if the costs 
are running high, a statement is issued to all supervisors 
showing the current condition of the Account 317 ex- 
penses. The supervisors call this statement the “stock 
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report,” because each department has a “par value” 
(objective) and a “market value” (actual expense). 
The Account 317 Control System does not give the re- 
pair cost of the cars turned out of shop, but does 
show the current expense of passenger car repairs, and 
indicates whether or not that expense is normal. Over 
$750,000 was controlled by this system during the fiscal 
year 1927-28. During the 15 months of operation un- 
der this system, the objective of the entire shop was ex- 
ceeded during only four months and the over-expendi- 
ture during these four months was more than offset by 
the savings during the other 11 months. Also, during 


Low-lift truck and platform skid with heavy barrel of soap 
bound for the washing tracks 


the fiscal year 1927-28, while the actual expense for 
the entire shop per car was $51.98 below the objective, 
the greatest variation between the objective and the ac- 
tual expense of any individual department was only 
$14.71 and the least was 22 cents, indicating a remark- 
able closeness between the objective costs and the ac- 
tual costs. In this connection, it is interesting to note’ 
that the objectives have not been reset since originally 
determined. 


Control of Individual Car Costs 


In February, 1928, an “Individual Car Repair Cost 
Control System” was installed to control the labor ex- 
penditure on each individual car undergoing repairs. 
The purpose of this system is to keep the repair costs 
of each car at a reasonable figure and to prevent ex- 
traordinarily large repair expenses or unwarranted ex- 
penses on any car without proper authority. Second, 
it keeps the supervisors acquainted with what their ex- 
penditures are on each car each day and to the current 
date, thus furnishing them with important information 
that has not been available to them in such a manner 
in recent years. 

Each department is allowed a certain amount of la- 
bor money for each class of cars, according to the car’s 
length and construction. These standard allowances are 
based on actual and desired costs, and each supervisor 
is furnished a statement of the allowances granted. 
Each day the shop timekeepers draw off from the time- 
slips the amount of money spent by each department on 
each car, and enter this amount in the “Today” column 
cf the cost sheet covering the car. The “Today” cost 
is cumulated from day to day to give the “Total” cost 
A comparison of the total cost and the standard allow- 
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ance enables the supervisors and the schedule man to 
know at all times whether the allowance is being ex- 
ceeded or not. Shortly after a car leaves the shop, the 
timekeepers return their cost sheets and enter the totals 
on a summary report which is distributed to the super- 
visors for record purposes. 


The summary report has a column headed “Transfer 
Credit” and another “Transfer Debit.” Certain shop 
department are continually loaning and borrowing men 
among themselves. To avoid inflicting an unwarranted 
charge against a department that loans men, the loaning 
department is credited with the money spent by his 
men on a car while performing work for another depart- 
ment, and the borrower is debited with that amount. 
Thus, a department with a direct charge of $60 on a car, 
might be credited with $24, making the net cost of its 
work only $36. These charges are obtained by having 
the foreman who borrowed the men so indicate on the 
men’s time slips. The shop timekeepers note these 
charges on the back of their cost sheet, and the sched- 
uleman makes the proper adjustments when issuing the 
summary cost sheet. 

This system controls the direct labor charge made 
against the cars in shop. It does not, however, cover 
general expense or overhead expense. These latter 
two charges can always be closely estimated inasmuch 
as they are computed at a certain percentage of the di- 
rect car cost. Shop-order charges on cars, that is, the 
addition-and-betterment work, is also covered by this 
control system, as are also the light repair cars. Obvi- 
ously, the shop orders and light-repair cars are not cov- 
ered by standard allowances. The actual cost figures, 
however, are obtained in the same manner as for gen- 
eral repair cars. Based on the cars handled under this 
system during the fiscal year 1927-28, the costs obtained 
average one per cent lower per car than the standard 
allowance granted. 

The operation of the cost-control systems has not 
necessitated providing a large clerical force. In fact, 
much of the data required must be obtained in part or 
in whole for other purposes, so that only a relatively 
small amount of additional work was created by these 
Systems. 


Co-operative Meetings Held 


Appreciating the fact that the workmen exert a large 
influence in the successful operation of a shop, the 
C. M. St. P. & P., just prior to the reorganization of 
Milwaukee Shops, created a scheme of holding co-oper- 
ative meetings, the first of which was organized and held 
at the Milwaukee Shops passenger department. In these 
meetings there is a shop-craft representative from each 
of the coach departments, and also, as company repre- 
sentative, the supervisor. In addition, there are repre- 
sentatives of the stores department, bridge- -and-building 
department and engineering department. The passen- 
ger-shop superintendent acts as chairman of the meet- 
ings, which are held at least once a month, and records 
of the minutes are kept and published. At these meet- 
ings, shop problems are frankly discussed and if neces- 
sary, are referred to the proper authority for decision 
or action. Many exceptionally good results have been 
obtained from these meetings, and a better spirit on the 
part of both the shopmen and supervisors now prevails. 
By means of these meetings, misunderstandings are 
cleared away. and both the shopmen and the supervisors 
are able to better understand each other’s problems. 
At frequent intervals, foremen’s meetings are also held 
to discuss problems of supervision, etc. 
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Keeping Band 
Saws Sharp 


IKE any other edged tool, the efficiency of a band 

4 saw depends on the degree of sharpness and the 
general condition of the saw. Convenient racks, upon 
which the saws may be hung within easy reach of the 


A unique method of storing band-saw blades 


machine, are made from l-in. by 6-in. boards, with slots 
cut in one edge, as shown in the illustration. The 
racks are nailed up to a post, or brace, with the slots on 
the under side, and at an angle which makes the slots 
parallel with the horizontal center line of the post. In 
this way the cutting edges of the saws may be kept 
from coming in contact with any metal, and are always 
up out of the way when not in use. 


Developments in 
Equipment Painting 


New method of protecting lading from 
oil in car floors 


N accordance with instructions, we issued a ques- 
tionnaire to all railroads inquiring as to their ex- 
perience in the use of lacquer finishes. 

Replies were received from 70 railroads—44 reported 
that they had applied lacquer on their equipment, rang- 
ing from one passenger car or locomotive to 600 cars 
on interior and exterior, and 26 railroads report that they 
have not applied lacquer on any of their equipment. 

Of the roads using lacquer, 26 report that lacquer 
gives better service than paint and varnish. Ten roads 
report that lacquer is equal to paint and varnish and 
eight roads report lacquer is inferior to paint and 
varnish. 

The principal objection made against the use of 


* Abstract of a committee report presented before the meeting: of the 
Equipment Painting Section. American Railway- Assoeiation, at Montreal, 
Que., September 11, 12 ang 13 
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lacquers is based upon the statement that it wears off on 
projecting rivet heads and other parts of cars. It also 
seems that on railroads which have a light color, such 
as tuscan red or orange chrome, the claim is made that 
the color is fugitive and fades out. 

Summing up the information received by this ques- 
tionnaire and our own personal experience and knowl- 
edge gained by study, we are of the opinion that the 
manufacture of lacquer is in an evolutionary stage. 
The solvents formerly used were not only offensive but 
were also injurious to the operator if used in a close 
room. These have been etiminated. Improvement has 
also been made in the manufacture and application of 
brush lacquer. Many divergent views have been ex- 
pressed for and against the use of lacquer, but it is gen- 
erally agreed that in territories that have strong alkali 
water, lacquer gives better service than varnish. It is 
also conceded that lacquer is easier cleaned. 


Car Floor Sealers 


At the request of the Mechanical Division of the A. 
R. A., this section took up the best method of cleaning 
car floors to protect shipments. 

Investigation developed the fact that some roads used 
a sandblast. Objection to this brought out the fact that 
this method roughened the floors and it then absorbed the 
oil more readily. Some roads used a torch. The fire 
hazard made this plan objectionable. Other roads used 
an alkali solution. This only cleaned the surface and 
the oil syphoned up and caused damage to the contents 
of the car. 

Your committee, having this information, conceived 
the idea of getting some material that could be sprayed 
or brushed on, to seal in the objectionable matter. We 
have induced the paint manufacturers to furnish material 
for test and we are in a position to state that three firms 
are in a position to supply any demand made. The com- 
mittee in tests has used products at several prices; the 
cheaper ones sealed in a light coating of grease, but a 
heavier coating came through later on. 

When the cost of a new floor or part of a floor is con- 
sidered, your committee believes that it is economy to use 
the high-cost product and hope that just because it is a 
paint product, the theories so many times applied to buy- 
ing paint materials, that one grade is just as good as 
another, will not prevail. 


Fire Hazard 


The answers to our questionnaire bring out the fact 
that in all the shops reporting, only six fires occurred, 
and none of them were lacquer. Five originated by use 
of varnish remover; one by spontaneous combustion. 
All of them were due to carelessness; only one could be 
charged to painters. Material of a highly volatile nature 
is always liable to cause a fire and, if confined, is 
apt to explode. In case of fire, lacquers and 
lacquer thinner, varnish removers, paint oils, alcohol, 
gasoline and turpentine should be classed as highly in- 
flammable. Linseed and other drying oils are subject 
to spontaneous combustion if used in wiping or polish- 
ing with a rag. 

One of the most tedious and undesirable jobs in the 
paint department is rubbing rough stuff. This work is 
generally assigned to helpers, yet the entire appearance 
and durability depends largely upon the surface secured. 
Your committee having the above facts in mind visited 
the American Locomotive Company’s shops and wit- 
nessed the operation of a disc run by a pneumatic ma- 
chine, the picture of which is submitted herewith. 
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Your committee witnessed a demonstration of car 
washing with the device at the Pittsburgh Yards of the 
B. & O. It is an economical arrangement that will clean 
a passenger coach satisfactorily without injury to the 
surface, but, in our opinion, it will not be economical 
when less than 25 cars per day are handled. 

Your committee was instructed to investigate the visi- 
bility of aluminum paint on the front end of cars. The 
tests indicate that this paint is very easily dirtied and 
hard to clean. One street railroad that has adopted it 
as standard for painting the front end of cars, after 
several months’ test, changed back to the orange-colored 
enamel formerly used. However, tests have proved that 
aluminum paint is a deflector of heat. 

The report was signed by J. W. Gibbons (chairman), 
general foreman, passenger car department, Atchison 
Topeka & Santa Fe; B. E. Miller, master painter, Dela- 
ware, Lackawanna & Western; K. J. Johnson, foreman 
painter, Nashville, Chattanooga & St. Louis; B. F. Fultz, 
foreman painter, New York Central (Ohio Central 
Lines) ; G. S. Corson, foreman painter, New York Cen- 
tral and Marceau Thierry, foreman painter, Norfolk & 
Western. 


Cleanliness 
Promotes Safety 


LEANLINESS and safety are the first consider- 
ation in the car repair yards of the Colorado & 
Southern at Denver, Col. To this end there is one 
employee whose duty it is to see that the aisles between 
the tracks are cleared at night for a distance of six feet 
on the right side of the tracks, so that the trainmen will 
not fall over material left there. This space is cleared at 
the end of the day and all trash and old lumber is thrown 
into a number of dump trucks, similar to the one shown 
in the illustration. These trucks are hauled away the 
following day with a shop mule, and unloaded. 


At the end of each day scrap material left in the car repair 
yards is loaded into dump trucks of this type 
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Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechan- 
ial Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only, to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Car Owner’s Signature Sufficient under 
Certain Conditions 
On December 26, 1925, the Terminal Railroad As- 
sociation of St. Louis, made repairs to New York, New 
Haven & Hartford car No. 91251, which consisted of 
applying one second-hand A.R.A. riveted yoke Tower 
coupler, 5-in. by 7-in. shank, complete, two yoke rivets, 
six carrier-iron bolts and eight draft pan bolts. On 
February 7, 1926, the car owner presented a joint-evi- 
dence card signed by a New Haven inspector showing 
that, at the “B” end, the car had one 5-in. by 5-in. by 
8'4-in. butt Sharon coupler, instead of one 5-in. by 
7-in. by 814-in. butt Climax coupler. The repairing 
line refused to honor the joint-evidence card for the 
reason that the card did not comply with Rule 12, in- 
asmuch as it had not been signed by a joint inspector or 
by two inspectors, one representing the owner and the 
other a railroad company which is a subscriber to the 
A.R.A. Interchange Rules. The owner explained that, 
on account of the congestion in its Boston terminal dur- 
ing the day, it was necessary to handle practically all 
of the interchange work at night and thus it was im- 
possible to make any repairs or to secure joint evidence. 
In the case in question, the wrong repairs were not 
noticed at the time of interchange, but were discovered 
when the car was placed on the repair track at the 
Boston freight terminal. On account of the distance 
between the repair point and the point of interchange, 
it was not considered practicable to request joint in- 
spection. The Union Freight Railroad Company, 
which handles the cars between the terminals of the 
Boston & Maine and the New Haven, is not a sub- 
scriber to the A.R.A. rules of interchange and, there- 
fore, is not eligible to participate in a joint evidence 
Statement. 

The decision of the Arbitration Committee was to the 
effect that “the contention of the Terminal Railroad 
Association of St. Louis was not sustained.”—Case No. 
1577—Terminal Railroad Association of St. Louis vs. 
New York, New Haven & Hartford. 


Prices in Effect on Date of Actual Dismantling 
of Car Applied 


Under date of July 8, 1927, the New York, Chicago 
& St. Louis reported Maine Central box car No. 8690 
to the owners under Rule 120 and requested disposition. 
On July 19, 1927, the owner authorized the N. Y. C. & 
St. L. to dismantle the car. The Maine Central re- 
ceived, on August 31, 1927, a statement that the car 
had been completely dismantled on August 29, also 
showing the value of scrap material from the car which 
amounted to $134.23, less the cost of dismantling, 
$45.00, leaving a net charge of $89.23. The owner 
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took exception to the dismantling line’s statement on 
the belief that, as the car was actually dismantled on 
August 29, 1927, under Supplement No. 1, Rule 107, ef- 
fective August 1, 1927, Item No. 446 (which places this 
car under class “F”), the cost of dismantling should 
have been $27 as per Item No. 447, Rule 107. 

The Arbitration Committee stated that “The conten- 
tion of the Maine Central is sustained. Labor for dis- 
mantling at prices in effect on date car was actually dis- 
mantled apply.”—-Case No. 1578—Maine Central vs. 
New York, Chicago & St. Louis. 


Must the Wheels Touch the Ground Before 
a Car Is Considered Derailed? 


On September 1, 1927, as a Bessemer & Lake Erie 
train was approaching a tower, the brakes were applied 
and went into undesired emergency causing Bangor & 
Aroostook car No. 9223 to buckle. The handling line 
claimed that the car was not subject to any of the con- 
ditions listed under Rule 32 because it had not been de- 
railed (the trucks, owing to the buckled condition of 
the car, were suspended in the. air and did not leave 
the rails until the cars at each end of the buckled car 
had been removed. The B. & L. E. took the position 
that, technically, a car cannot be considered derailed 
until the wheels touch the ground. The Bangor & 
Aroostook claimed that the car had been derailed and, 
therefore, was subject to the provision of Rule 32, mak- 
ing the Bessemer & Lake Erie responsible. 

The Arbitration Committee in rendering its decision 
stated that “The conditions in this case constitute a de- 
railment and come within the intent of Rule 32; there- 
fore, the Bessemer & Lake Erie is responsible.”—Case 
No. 1579—Bessemer & Lake Erie vs. Bangor & Aroos- 
took. 


Responsibility for Cistern Shifting on 
Tank Car 


On March 12, 1927, while a Pennsylvania locomotive 
was spotting CLX tank car No. 42, loaded with gas- 
oline, the cistern shifted on the underframe 31% in. to- 
ward the B-end because of the anchorage bolts shearing 
off. It is admitted that some of the bolts were in place 
and some were missing prior to the accident. The 
missing bolts were indicated by the rusted condition of 
certain bolt holes. The parties making the joint in- 
spection assumed, or compromised, that fifty per cent 
of the anchorage bolts were in place and the remainder 
were missing. The buckled center sills bulged outward 
and there were old cracks forward of the bolsters which 
which had been previously re-inforced by the applica- 
tion of unflanged plates extended from a point 6 in 
from the sill ends to a point 13 in. in the rear of the 
body bolster, A-end, and to 36 in. in the rear of the 
body bolster, B-end. The owner contended that the 
damage was the direct result of unfair handling and, 
therefore, the car was subjected to Section D of Rule 
32. The handling line contended that the car had not 
been subjected to any of the conditions outlined under 
Rule 32 and, furthermore, that it had furnished the 
owner full information and a statement of circum- 
stances, as required by Rule 44. 

The Arbitration Committee scated that “The car had 
not been subjected to any of the unfair conditions of 
Rule 32. A statement as to how the damage occurred 
was furnished, as per Rule 44. The owner is respon- 
sible.’—Case No. 1583—Crew Levick Company vs. 
Pennsylvania. 
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New passenger-refrigerator built by the General American Car Company for 


service on the Missouri Pacific 


Passenger-Express Refrigerator Cars 


Built by General American Car Company for leasing 
to railroads to move American Railway 
Express Company shipments 


HERE has been a steady growth in the handling 
of perishable freight by express in refrigerator 
cars in the last tew years, and every evidence 
points to a continued increase in this movement, due 
to the accelerated service permitting fruits or vegetables 


several hundred new passenger-refrigerator cars which 
are leased to the railroads. Among them are 100 new 
cars for the Missouri Pacific, one of which is illustrat- 
ed. 

This is the latest development in a passenger-refri- 
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to arrive at their destination in better condition. The 
American Railway Express Company was the leader 
in providing a larger and more suitable equipment to 
handle this traffic. At its suggestion, the general 
American Car Company has built and is the owner of 
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Elevation and partial longitudinal cross-section of new 


gerator car, built according to specifications of the 
American Railway Express Company. It is 53 ft. 6 
in. long over the buffers, equipped with an unusually 
heavy steel underframe, Commonwealth one-piece cast 
steel truck frames with pedestals integral, rolled-steel 
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wheels, high speed passenger brakes, steam and air signal 
connections, and effective insulation. a 
Among the special features of the car is the provision 
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Cross-section showing insulation details, also hinged metal 
bulkheads 


of collapsible, hinged, metal bulkheads that can be 
opened for the easy cleaning of ice out of the bunkers 
and which also permit the use of the full length of the 
car for dry express matter, parcels post or storage mail. 


with hairfelt and other modern types of insulation in 
the walls, ends and roof. 

The several hundred cars of this type, owned by the 
General American Car Company are now leased to 
railroad companies because they represent a type of 
equipment that lends itself to pool operations by the 
express company. The fruit and vegetable season on 
most railroads is very short and does not justify owner- 
ship of this type of car by individual railroads. The 
movement of these and other passenger refrigerator 
cars, covers the entire United States and is another step 
in the broadening out of markets tor fruit and vegetable 
growers throughout the country. 


Insulation Details 


The following description covers the general method 
of insulating the new passenger express refrigerator 
car: 

Floor—On top of the subfloor is laid a course of two- 
ply 35-Ib. insulating paper in two widths lapped at the 
center, Above this is a course of 2-in. cork board and 
the top of this is given a coat of hot waterproofing 
compound about 4 in. thick filling all cracks and 
crevices. Qn top of this is another course of 35-lb. 
paper, above which the main floor is applied. 

Side and End Walls—Starting from the inside lining 
the insulation is as follows: 7% in. air space, one course 
of 90-lb. insulating paper, 1 in. hairfelt or flaxlinum, 
one course of 90-lb. paper, 14 in. air space, one course 
of insulating cloth and sheathing. At the bottom cork 
board 2-in. thick, 12-in. high is applied from the floor 
line to 12 in above this board, set in between posts and 
braces, and covered with hot waterproof compound. 


Roof—On top of ceiling is one course of 2-ply 35-Ib. 


passenger express-refrigerator built by General American 


The ice bunkers, with a capacity of 317 cu. ft., will 
accommodate 11,700 Ib. of ice, which is the largest 
capacity of any bunkers constructed up to this time 
and insures a long haul with a single icing. The cars 
are unusually wel] insulated, having heavy cork floors 
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insulating paper, two courses of 1 in. flaxlinum or hair- 
felt, one course of two-ply 35-lb. paper and, on top of 
the last course, 14 in. of hot waterproof compound. 

The more important details of construction, including 
the insulation are shown on the drawings. 
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Effective Treatment 
of Bulging Ends 


HE straightening of steel ends in place on freight 

cars always has been more or less of a difficult 
and vexatious problem for car men. Among the meth- 
ods of meeting this problem is one of unusual inter- 
est, developed by P. A. Fisher, steel car foreman at 
the Kansas City shops of the Missouri Pacific. 

In the construction of this device, an 8-in. I-beam, 
long enough to reach slightly above the top of the 
highest box-car, is mounted in a vertical position on a 
channel bed supported on four truck wheels. The I- 
beam is reinforced by two 3-in. angles forming the 
oblique member. Two intermediate bar strips serve to 
stiffen the framework, which is securely riveted 
throughout to form a rigid unit. 

A 16-in. air brake cylinder is arranged to slide ver- 
tically on the outside flanges of the I-beam, with its 
center line at right angles to the beam. This cylinder 
is elevated and lowered by a small hand winch secured 
near the bottom of the oblique member and connected 


Method of clamping to the rail and relieving the pressure 
on the front wheels 
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Side view showing construction details 


to the cylinder by a flexible steel rope operating over a 
sheave at the top of the frame. A flexible hose con- 
nects the air cylinder with the nearest air line. Two 
hinged round iron bars, equipped with turnbuckles, are 
provided to steady the frame by clamping it to the 
rails, and a screw and hand wheel arrangement permits 
taking the load off the front wheels when pressure is 
applied in the air cylinder. 

In operation, the device is placed between the rails 
at the car end which requires straightening and the 
coupler knuckle is removed. A substantial connection 
is made to the car by means of a link bolted to the 
frame of the device, the end of which is inserted in 
the coupler and held by the knuckle pin. The rail- 
clamping rods are applied and the turnbuckles tight- 
ened, a block being applied under the hand-wheel screw, 
which is also set up. The device is then ready for 
operation and the car end can be straightened by rais- 
ing or lowering the cylinder to the desired location and 
applying air pressure which transmits pressure through 
suitable blocking to the car end. The blocks are formed 
to fit the corrugation of the pressed steel ends and the 
straightening operation is performed without defor- 
mation of the pressed sections. 

The 16-in. cylinder, using 100-Ib. air pressure, devel- 
ops approximately 10 tons pressure, but in actual prac- 
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tice, only enough pressure is used to straighten the 
Sheets. The effectiveness of the device is shown by 
the fact that in one month 98 steel ends on both open- 
top and house cars were straightened at an average 
cost of two man-hours per end, representing a man- 
hour saving of approximately 85 per cent. 


Some Facts — l 
Concerning Nails 


By Raymond J. Hoyle 


Assistant Professor of Forest Utilization, New York 
State College of Forestry, Syracuse, N. Y. 


Bok many years the lumber industry has had 
some difficult problems to solve, and the products 
of this great industry have been given some hard blows 
through no fault of their own. One of the factors which 
often affects lumber adversely is the nail which is only 
one of several adverse factors that is beyond the con- 
trol of the lumberman. 

Nails are nails; but wood has a great variety of 
properties which vary greatly between kinds, location 
in the tree, and even in the same piece of lumber. 
These are the general conclusions of the man who uses 
but a few nails in a lifetime, the wood-worker or even 
the technical man. Nature does not grow wood uni- 
formly and neither does man make nails uniformly. 
Nails are hard, soft, or brittle just the same as wood. 
Nails are a by-product of the steel industry and, because 
of the method used in making the steel and wire from 
which they are made, the properties of the nails within 
the same keg may vary greatly. Nails are often made 
from all classes of steel which accumulate, from excess 
on orders, scrap and off-heat stock. Nails bend easily, 
the heads snap off or they shear or fatigue readily in 
service often because of the poor quality of steel in the 
nail. In the case of barbed nails, the barbing process 
tends to crack the steel and causes an early failure. 

There is a great deal of room for improvement in 
manufacturing a nail that is tough and stiff, and not too 
soft or brittle. Soft nails bend and brittle nails break. 
Nails should be made to specifications on the kind and 
quality of the steel. 

When a nail is driven into wood the sharp point of 
the nail wedges the fibers of the wood away from two 
sides of the nail along the direction of the grain. This 
wedging apart of the wood fibers leaves a small, open 
space on two sides of the nail where there is no holding 
power and where water can enter the wood and cause 
much damdge to any construction subjected to moisture. 
Moisture working under the head of the nail can readily 
follow along the shank of the nail in these two open 
spaces and it is then but a matter of time, in some cascs 
but a few years, before the nail has rusted entirely 
through on the shank or to such an extent that it is 
greatly weakened. Weakened nails consequently fail 
when slight pressure is put on them. A few common nail 
failures of this kind can be seen daily in wood shingle 
roofs which have to be replaced, siding of buildings 
which has to be renailed, and the roofs, siding and lin- 
ing of freight cars which have to be frequently renewed. 
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In order to overcome this problem of rusting nails, 
users of nails have turned to heavier nails but have 
apparently forgotten that as the diameter of the nail is 
doubled the wedging and splitting effect is increased 
four times. The area of a circle increases as the square 
of its diameter and not as its diameter. The use of a 
heavier nail will cause much more splitting and permit 
more moisture to reach the shank of the nail at an 
earlier date, thus increasing the rusting effect. 

Even though heavier nails are used, they will shear 
as well as the lighter nails if the steel is brittle. Nails 
are sometimes used with too large a diameter for the 
thickness and kind of wood. The shearing of nails in 
railroad cars is probably due to variations in the quality 
of the steel. In order to eliminate the rusting effect it is 
advisable to use hot zinc-coated nails in many instances. 
A keg of nails weighing 100 Ib. when zinc-coated can 
be bought for about $2.00 more per keg than nails that 
are not coated, but the penny-wise pound-foolish policy 
of many users of nails continues with the uncoated nail 
and high maintenance costs. The additional cost of hot 
zinc-coated nails for a railway car would be about 
$10.00. The importance of this slight additional invest- 
ment on a car costing as much as $3000 is very evi- 
dent. Refrigerator cars after six or seven years of 
service are often brought in for repairs because of nail 
failures. If this car could be kept in service several 
years longer it would be of decided financial advantage. 

It is often a good policy to increase the length of a 
nail, rather than the diameter, if greater holding power 
is desired. The failure and shearing of nails is often 
due to the barbs or to brittle steel rather than to the nail 
being too small in diameter. 

Some years ago the barbed nail was introduced and 
used widely in some classes of trade, because it was 
thought to have a greater holding power. This nail has 
been incorporated in the specifications of some nail users 
and is stili being used although it has been proved be- 
yond a doubt by commercial and private testing labora- 
tories that this barbed nail has a much lower holding 
power than the bright nail. Another important point is 
that the barbing process in addition to decreasing the 
diameter of the nail at that point has a tendency to 
crack the steel. Both of these conditions decrease the 
life of the nail in many types of service. 

Judgment and sound reasoning in the use of nails, 
together with a knowledge of how wood reacts to the 
nail, will save vast sums of money in repair bills every 
year in this country, and will increase the life of the 
lumber used, thereby making it a more desirable ma- 
terial for many purposes. The lumber industry would 
be greatly benefited if nails were made of uniform steel 
that would provide toughness and stiffness, rather than 
the steel that is used today. 


SPECIFICATIONS FOR MECHANICAL Russer Goops.—The Rubber 
Association of America, Inc., 250 West 57th Street, New York, 
has issued a 40-page booklet, entitled “Specifications for Me- 
chanical Rubber Goods,” which presents in convenient, com- 
pact form the complete text of all up-to-date specifications and 
other requirements covering mechanical rubber goods adopted 
by the Mechanical Division of the American Railway Associa- 
tion. The year of adoption and the effective date of each 
specification is shown for ready reference. 


WasHFouNTAINS.—The Bradley Washfountain Company, 
2203 Michigan Street, Milwaukee, Wis., describes in a new 
catalogue, No. 1028, a complete line of new and improved 
washfountains for sanitary group washing in railway shops and 
tailway stations. Numerous photographs and diagrams show 
layouts of representative installations. on 
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Pneumatic Door- 
Operating|Device 


By P. L. Neary 


Shop Draftsman, Delaware, Lackawanna & Western, 
Scranton, Pa. 


HE general arrangement drawing shows the ap- 
plication of a quick-action door-opening device 
for opening and closing in a few seconds large doors of 
shop buildings. This design was worked out to pro- 
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Layout from sheet a 


sity, be of heavy construction. Because of this great 
weight, any hand-operating device would take man 
power and several minutes to open and close, which is 
objectionable. 

The doors to which the device has been applied are in 
two sections, telescoping each other. The lower sec- 
tion raises up half way and the wrought iron braces 4 
pick up the other section as it reaches the bottom of the 
top section. The telescoping feature reduces the head 
room required to about 9 ft. 

The device consists of a cylinder B arranged for 
vertical mounting, fitted with a piston and expander, 
rod, packing gland and a pulley yoke fitted with pulleys. 

Mounted vertically above the cylinder is another pair 
of pulleys exactly the same as those actuated by the 
piston. A wrought-iron bracket is used over a heavy 
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Application of the semi-elliptic spring 


tect workmen from the cold as much as possible and to 
prevent the doors from being left open for any ex- 
tended period. The door openings are usually 13 ft. 
wide and about 16 ft. high and the doors must, of neces- 
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cast-iron filler piece thick enough to form a bearing for 
the pulley shaft and to center the pulleys in line with the 
cylinder below. The final pulley, located over the cen- 
ter of the door, is mounted with a shaft and bearings 
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bolted to a substantial 6-in. channel frame riveted to the 
structural work. The bottom section of the door is 
fitted with a safety device that is actuatea by a semi- 
elliptic spring. 

At first the device appears to be complicated, but 
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Elevation view of the application of the hydro-pneumatic 
door operating device 


a study of the drawing will show that the rope is 
fastened to plate D, to the bottom of which is attached 
a filler E, outside of which is an angle section F. This 
plate moves up and down between the stop blocks G, 
right and left. The top angle H supports a semi-el- 
liptic spring. A sliding bar, right and left engages the 
stops A bolted on to the outside edges of the door 
guides. 

As soon as the slack is taken out of the cable, the 
plate D compresses the spring as it moves up. By the 
time it reaches the stop blocks, the sliding bars J have 
been disengaged from the sides and the door moves up. 
If the cable should break or be disconnected, the sliding 
bars shoot out and engage the stops on the guards and 
prevent the doors from falling. 

Alongside of the cylinder a 16-in. by 60-in. air 
reservoir is mounted on the wall with 7%-in. U-bolts. 
The top is provided with a valve and filling funnel. 
The reservoir is filled with oil. The air line is fitted 
with a Westinghouse straight-air brake valve. The ad- 
mission of air through the brake valve makes the de- 
vice very sensitive and instantly responsive. The cable 
arrangement is clearly shown and the piston travel can 

be arranged to suit almost any desired height, the re- 
duction ratio in this case being four to one. The door 
will travel four times the piston travel. 


GASOLINE Locomorives.—General and condensed descriptions 
of Milwaukee Type H gasoline locomotives, in which many 
improvements have been incorporated, are contained in Publi- 
cation No. 150 issued by the Milwaukee Locomotive Mfg. 
Company, Milwaukee, Wis. The condensed descriptions cover 
locomotives weighing from four to twenty tons. General in- 
structions for the operation and care of the Type H four-speed 
gasoline locomotives are listed in detail in Publication 
No. 151. 
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A Device for 
Testing Air Motors 


HE toolroom at the Canadian National shops at 

Winnipeg, Manitoba, besides handling local air- 
motor repairs, is also responsible for the maintenance of 
motors that are sent in from many smaller points on 
the system. Consequently, a large number of motors 
of various types are overhauled and repaired annually. 
Believing that some form of testing device would be 
valuable as a positive means of detecting doubtful work 
and would at the same time furnish some interesting in- 
formation, the repair department, under the direction 
of B. S. Duncan, constructed a testing device. 

The principle of the device is that the motor drives 
a spindle on which is mounted a brake drum. Re- 
sistance to the rotation of the brake drum is developed 
by two brake shoes which are mounted in such a man- 
ner that their resistance may be gradually increased or 
decreased, thereby building up or reducing the load on 
the motor. 

The motor to be tested is mounted and held securely 
by clamps. It is coupled to the brake spindle by a 
suitable driver or dog. The brake spindle is mounted 
on ball bearings which reduce friction to a minimum. 
A brake drum is mounted on the spindle, and partly 
surrounding the drum are two bronze-lined brake 
shoes. One end of the lower shoe can be seen pro- 
jecting through the mounting slot in the vertical steel 
plate. Grease cups were fitted to the brake shoes at 


Air motors may be quickly and accurately tested in this 
device 


first, but were later replaced by graphite cups, as the 
latter proved to be a superior lubricant for this purpose. 
To apply a load on the motor, the handle in the center 
foreground is given several turns which forces oil into 
a small cylinder. A ram in this cylinder is displaced 
by the oil and exerts pressure on the brake drum 
through the medium of the brake shoes. A pipe lead- 
ing from the small cylinder is coupled to the pressure 
gage which indicates from zero to a maximum pres- 
sure of 2,000 Ib. This range covers all types of motors. 

During a test, considerable heat is developed at the 
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braking surfaces. In order to meet this condition, the 
left end of the brake spindle was bored out and the 
brake drum also made hollow to allow water to enter 
from the welded tank shown at the left. A simple stuf- 
fing box prevents leakage where the spindle enters the 
tank. The cooling water is assisted in its circulation by 
a Stationary vane which is fastened inside the tank and 
which extends into the hollow part of the spindle. 

The consumption of air in cubic feet per minute is ob- 
tained by reading the air-flow meter shown at the left 
of the pressure gage. To the right of the air gage is 
a large tachometer gage, which is driven by a belt that 
passes over a pulley mounted on the brake spindle and 
registers the revolutions per minute of the motor at 
varying loads. A special countershaft is provided un- 
derneath the tachometer mounting and is used when 
compound motors are being tested, as these run at 
slower speeds. j 

Tests were made with a motor of each type used that 
was known to be in perfect running order. From the 
data obtained, it was possible to make charts that 
showed a standard for each type of motor, as to the air 
consumption and the revolutions per minute at high, 
medium at low speeds under certain loads. If a motor, 
placed on test after being repaired, performs within a 
reasonable limit of the standard requirements, it is 
placed in service. If it fails to pass the test, it must be 
checked over until the trouble is located and remedied. 


Removing Reverse- 
Valve Bushings 


REVERSE-valve chamber bushing is forced in 
place under pressure and when it is necessary to 
remove it the operation is somewhat difficult, unless 
proper equipment is available. The illustration shows a 


3<-Drill follows groove 
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A tool for removing reverse valve chamber bushings 


tool, devised at the Denver shops of the Denver & Salt 
Lake, which makes the removal of these bushings a 
comparatively easy matter. 

The reverse-valve chamber cap is removed and a 
threaded plug with a large lock nut is screwed down in 
its place. A hole is bored through the plug so that it 
will come flush with the groove in the valve bushing 
when the plug is tightened. A drill is inserted in this 
hole which guides it down the groove, cutting through 
the bushing from top to bottom. This relieves the pres- 
sure of the fit and the bushing is easily removed. 
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Spider for Cylinder 
Boring Bars 


By H. C. Spicer 


Erecting Shop Foreman, Atlantic Coast Line, 
Waycross, Ga. 


T is sometimes necessary to face the ends of loco- 

motive cylinders after welding repairs. This work 
is difficult to do with the conventional type of cylinder 
boring bar because the cross-arms and brace will not 
permit the tool to come out far enough to face the 
ends. The spider shown in the illustration permits the 
cylinder ends to be faced in one set-up. 


A spider used with a cylinder boring bar when facing 
off cylinder ends 


The maximum diameter of the spider is 21 in. With 
ferrules placed over long set screws, it can be used in 
cylinders of various diameters. The spider is fastened 
in the cylinder near the end by four set screws. The 
cylinder-bar floating bearing is held in the center of the 
spider by four set screws. By using the spider, the 
cylinder ends are free from obstructions and can be 
readily faced off. 


Jackiirts.—Lift trucks, ranging in capacities from 2,000 1b. 
to 10,000 lb., are illustrated in the Special Lift Truck Edition 
of the Jacklift and Stacker Practice bulletin prepared by the 
Lewis-Shepard Company, 168 Walnut street, Boston, Mass. 


ON THE SEVENTH oF JANUARY, one of the Canadian National 
oil-electric rail cars finished 14 months’ operation without a 
single day out of service. The distance traveled by the car 
during this period was about 170,000 miles. 
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Manufacturing and Gaging Taper 
Frame Bolts 


The machines best suited for this work are described in the 
concluding installment of this article—Machines 
selected on basis of output desired 


Part II * 


wrought iron, low carbon open-hearth steel or, 

where great strength or wearing qualities are 
demanded, a higher carbon steel is used similar to that 
used for car axles. All of these metals can be readily 
headed in the regular bolt-heading machines. 

The older and more common practice of finishing 
frame bolts has been to use center lathes, the output of 
which, when compared with the output obtainable by 
special machines for this purpose, is low. However, it 
is a question if in every-day service, in order to take 
care of the odd sizes re- 
quired for locomotive re- 
pairs, the lathe practice 
will ever be entirely done 
away with. 

Finishing frame bolts on 
center lathes does not pre- 
sent features calling for 
special mention. The gen- 
eral practice is first to cen- 
ter the blanks, which is 
preferably done on double- 
end centering machines. In 
some shops they are cen- 
tered on drill presses 
equipped with a universal 
two-jaw vise, similar to a 
universal chuck which 
holds the bolts central with 
the drill-press spindle. One 
form of a special centering 
machine has a semi-auto- 
matic arrangement for 
centering the bolts. 

Practically all of the 
lathes used for this pur- 
pose have taper-turning 
attachments which, when 
properly adjusted, admit 

of turning any length of 
bolt without altering the taper adjustment other than to 
take care of the wear of the lathe centers. 

Owing to the soft nature of the material, it is custom- 
ary to operate the lathe at a speed between 200 and 300 
r.p.m., agreeing with a surface speed between 80 and 
100 ft. per min. The feeds used generally average be- 
tween 1/64 in. and 1/32 in. per revolution. With slow 
feeds and the cutting tool in good condition, the resultant 


* Part I was printed in the February issue, page 100. 


A S a general proposition, frame bolts are made from 
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A bolt skimmer machining 1%-in, by 9%4-in. and l-in. by 6- 
in taper frame bolts 
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finish is smooth, which admits of applying the bolts with- 
out the necessity of filing. As a general proposition, it 
has been found advisable to take a roughing and a finish- 
ing cut. A skilled workman, after grinding the cutting 
tool, generally sets the micrometer dial on the lathe cross 
slide when turning the first bolt. When turning other 


bolts of a similar diameter, the tool is adjusted to the 
micrometer dial readings and when turning larger or 
smaller bolts, the adjustments are obtained from the dial. 
This practice eliminates considerable time in trying the 
bolts in the gages. 


During the turning operation, the 
under side of the head is 
faced and the end threaded 
to the correct diameter. 
After turning, the bolts are 
tested for accuracy of 
taper in the internal type 
of gage or by the use of 
ring gages. With the in- 
ternal gage, the practice is 
to chalk a bolt occasionally 
and enter it into the gage 
to insure the correctness 
of the taper. The bolts 
are finished to a diameter 
so that the head extends 
about 3/16-in. or %-in. 
distance from the face of 
the gage. This is to allow 
for the final tight driving 
when applying the bolt in 
the frame. 

Where the ring gages 
are used, one ring should 
“go tight” at the distance 
from the head allowed for 
drive. A second ring gage, 
when placed on the bolt 
should “go tight” so that 
the distance between the 
faces of the two is equal 
to the standard taper; that is 3 in. or 6 in. 


Pointing Bolts 


Before the bolts reach the bolt-skimming machine, they 
are pointed, which is done by the aid of several forms of 
home-made devices, one of the more common of which 
is a converted lathe to which a box.tool has been added. 
The frame of the box tool is threaded so that it can be 
screwed onto the head of a lathe spindle. The box tool 
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The cutting heads of the bolt skimmer 


may also be made to fit the taper hole commonly used 
for lathe centers. The concave cutter is held in a suitable 
slot by set screws. A bushing with suitable internal 
diameter is held in the frame by set screws and may 
readily be changed for different sizes of bolts. The con- 
tour of the concave cutter is ground to suit the range of 
sizes of the bolt blanks. However, when the range is 
not great, one cutter answers for several sizes of blanks. 
The blanks are held, when pointing, in a hexagon socket 
fitting in the tail stock. The usual tail-stock screw is 
often replaced by a lever to increase the output. 

In operation, the blanks are placed in the socket, the 
tail-stock plunger is moved to the left, the bolt entered 
into the bushing and against the cutter, then slowly moved 
up until the desired pointing is obtained. This operation 
requires but a few seconds. 


Turning or Skimming Machine 


A bolt turning or skimming machine has been de- 
veloped for the manufacture of taper frame bolts in the 
larger railroad shops on a quantity basis. The machine 
is equipped with four cutting heads, two for turning 
the straight surface of the bolt previous to turning the 
taper, and two heads for the final finishing of the taper 
surfaces. The upper section of the machine resembles a 
drill press, having four revolving spindles, each of which 
carries a square or hexagon socket which fits over the 
head of the bolt and drives it. Each spindle is fed down- 
ward by power feed which is provided with the usual 
automatic knock-off common to drill presses for limiting 
the spindle travel. 

The four cutter heads are held in recesses in the 
frame of the machine. Nos. 1 and 3 are for rough- 
ing and Nos. 2 and 4 for the finishing operations. The 
roughing heads are recessed to hold four cutter blades, 
which are held in place by set-screws. These blades 
have cutting edges on the upper end and on the inner 
side, the arrangement resembling an adjustable hollow 
mill. The cutting necessary to rough-turn the bolt is 
done by the cutting edges on the ends of the blades. 
The bodies of the bolts when completed in these heads 
are of one diameter from end to end. 

The cutters for the roughing heads are set to the 
desired diameter by placing a bar of hardened and 
ground steel of the desired diameter in the opening and 
pressing the cutters against the bar. The cutters are 
first loosely clamped and adjusting set-screws set up 
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against the blades, the steel bar is revolved and tested 
for possible shake, after which the final adjustments 
are made and the set-screws tightened. 

In some cases, additional sets of cutters for turning 
the straight or threaded part of the bolts are held in 
the lower part of the cutter heads. The heads are 
arranged for up or down adjustment to accommodate 
different lengths of bolts. 

The setting of the cutters in the finishing head is 
quite similar to that for the roughing cutters, except 
that a tapered plug is used. Two of the blades in the 
finishing heads have cutting edges similar to the 
roughing heads. The two remaining blades or, more 
properly speaking, backers are without cutting edges and 
serve as guides to center and guide the bolt between the 
cutter blades. These cutter blades and backers must be 
carefully grounded and adjusted, as the accuracy of the 
taper and diameter of the bolt depends on them. 


Finishing Taper Bolts in Bolt-Skimming Machines 


The cycle of operations when finishing the bolts is 
easy to follow. The bolts are picked up and held in 
tongs resembling enlarged sugar tongs. They are en- 
tered in the hexagon socket of the machine spindle, 
which is fed down by hand until the point of the bolt en- 
ters the roughing head. The power feed is then engaged, 
which feeds the blank until the underside of the head 
is faced, at which point the feed is thrown out, after 
which the operator generally feeds by hand to 
smooth the underside of the head. The spindle is then 
raised and the bolt pried out of the cutter head with a 
small pinch bar. During the above roughing operation, 
the bolts are turned about 1/32 in. larger than the taper 
size called for. The bolts are handled in the finishing 
or taper heads in practically the same manner. 

Gages are used to inspect the bolts for diameter and 
correctness of taper. When satisfactory, they are stocked. 
In the event of not meeting the requirements, they are 
laid aside for conversion. into smaller sizes. 

The machine, as previously mentioned, has two rough- 
ing and two cutting heads. Owing to the power feeds 
and automatic throw-out, the four stations are in oper- 
ation practically continuously. The operator is thus kept 
busy feeding, removing and inspecting the bolts. 

Where a large number of duplicate bolts is required, 


A semi-automatic lathe on which taper frame bolts may be 
machined 
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this machine is economical to operate. However, there 
are certain limitations. Where only a few of one size 
are required at one time, the time of adjusting or setting 
the cutter heads becomes a large per cent of the total 
time required to turn out the lot. Therefore, with small 
lots, it is often more economical to machine the bolts 
on center lathes. This is a question that must be de- 
termined from the requirements of the local shop, or 
the possibility of supplying other shops. 


Semi-automatic Machine for Centering, Pointing 
and Turning Taper Frame Bolts 


Semi-automatic machines are sometimes used for cen- 
tering, pointing and head-facing taper bolts. The blank 
is held centrally with respect to the two center drill 
spindles by two clamp jaws which are operated sim- 
ultaneously by a connecting lever. The two cen- 


A triple-head bolt threader 


ter drill spindles are fed to the biank by either 
of the two handles. Motion between the two is trans- 
mitted by a sprocket chain. 

The finishing of the point end and the facing under 
the head is done in the upper part of the machine, in 
which the blank is held, on two lathe centers and driven 
by a hexagonal socket. The right lathe center is forced 
into the bolt center hole and locked by a pull and turn 
of a handle. The bolt is faced under the head by a 
roughing and finishing tool-holder slide. Each of these 
three tools is operated by separate cams mounted on the 
rear shaft. The cams are engaged and go through the 
cycle of operation when a foot treadle is pressed. 

A special bolt-turning machine is used for turning 
straight or tapered bolts. The machine has four in- 
dependently controlled spindles. The bolt blanks are 
held between a lower lathe center located inside of the 
driver socket and a second lathe center held movably in 
the upper holder. The latter center is moved into the 
bolt-center holder and locked in position. 

Two of the cutter heads are for rough or straight turn- 
ing and two for taper turning. The heads move up and 
down in the upright guides. Each head is fed downward 
by a separate cam located on the upper frame of the 
machine. The cam is thrown into gear by the pulling of 
a handle. The cutter heads resemble adjustable die 
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heads, but the customary chasers are replaced by plain 
cutting tools. The roughing heads turn one diameter 
for the entire cut, the same as would be the case when 
threading a bolt. The cutting tools in the finishing heads 
are controlled by a taper bar which feeds or, more 
properly speaking, releases the cutting tools to agree with 
the desired taper per foot, performing the same operation 
as would be the case were the adjusting screw of a die 
head gradually to adjust itself as a bolt is cut. The cut- 
ting tools in both the roughing and the finishing heads are 
adjusted as to diameter by a set screw similar to the 
adjustment for a die head. 

This machine is well adapted for the large or moderate 
size shop owing to the ease of changing from one size of 
bolt to another. Also, as the blanks are centered, in the 
event of requiring one or two odd sizes for a rush job 
a larger bolt may readily be turned to a smaller size, or 
an unturned blank made use of. 


Grinding Taper Frame Bolts 


The question of grinding the taper frame bolts has been 
considered and in some shops put in practice. At first 
glance this may look like too great a refinement and too 
expensive a practice for locomotive repairs. However, 
after careful consideration, when balancing the possible 
increase in costs against the superior fitting, it certainly 
looks as if this will be the practice of the future. 

Two general practices look promising for grinding 


these bolts, one of which is to center and face under the 


head and point the bolt which can economically be done 
in the larger shops or in the central production shops on a 
bolt-centering, pointing and head-facing machine, or in 
the smaller shops on a lathe. The bolts, after this opera- 
tion, should be stocked. As the body finish of the bolts 
would be in the rough, they should preferably be to step 
sizes, varying by % in. or 1/16 in., and of a length which 
practice shows to be the more commonly required. 

The finishing operation would be as follows: The bolts 
would be drawn from stock and ground on a 10-in. by 
36-in. or 12-in. by 36-in. plain grinding machine. As the 
output required in a shop of moderate size would be 
sufficient to keep a grinding machine fully employed, the 
machine would be set up for this job. An operator, 
after becoming accustomed to this work, can judge as to 
the size required by the reading of the micrometer dial 
on the machine, which would reduce the number of trials 
required in the internal gage. He would, therefore, be 
in a position to fill the requirements for a bill of bolts in 
a satisfactory manner. The end for threading could be 
ground to the desired size during this operation and while 
the surface would be tapered, no trouble should be 
encountered when threading. 

Another practice would be to rough turn the body and 
also the end for the desired thread size, and then place 
the bolts in stock. When removed from stock the bolts 
would be ground as described above. This practice 
would reduce the amount of grinding and, as an offset, 
increase the cost of rough turning. 


BorınG MaAcHINES.—The advantages of the No. 45 horizontal 
boring machines are explained, and a number of installations 
shown in the broadside entitled “Big Advantages of the G. & L. 
Method,” which has been prepared by the Giddings & Lewis 
Machine Tool Company, Fond du Lac, Wis. 


Vatves.—A number of new valves, gages and appliances are 
among the line of pop safety and relief valves, gages, and 
kindred locomotive and powerplant specialties described and 
illustrated in Catalogue 28 which is being distributed by the 
Ashton Valve Company, 161 First Street, Cambridge C, Boston, 
Mass. 


Railway Mechanical Engineer 155 


Paducah Repair 


Shop Operation 


Meets Expectations 


A 7-ft. radial drill in the boiler shop, mounted on rails 


HE boiler shop is 624 ft. long and 166 ft. wide 
with an erecting bay on one side and a machine 
bay on the other, each of equal depth. The two 
center bays of this building are elevated above the bal- 


ance of the building, providing a riveting tower for- 


handling boilers vertically in the 26-ft. gap riveter. 
The traveling crane equipment in this: shop consists of 
one 75-ton gap crane on the erecting side, two 15-ton 
cranes on the machine side and a 25-ton crane in the 
tower portion of the building. This crane is operated 
by remote control from the platform of the gap riveter 
but also has an operator’s cage on the crane with dual 


Boiler Shop Machines and Equipment 


12 ft. by ft 
246—1—Hydraulic 
tional, 190 tons 
247—1—-Plate heating furnace and blower 
ft. by 8 ft. 


248—1—Face plate, 12 ft. by 15 ftll.. 


1— 25 hp.—main drive a.c. 
1— 5 hp.—power traverse a.c. 
1— 34 hp.—comp. pump a.c. 
1— 10 hp.—a.c. 


259—1—Plain radial drill, 3 ft......... 
260—2—Dbl. floor grinders, 18 in. by 
in. 5 hp.—a.e. 
261—1—Reach stake riveter (Hydraulic), 
30 tons, 18 in. gap by 84- in.. 
262—1—Gap bull riveter (Hydraulic), 


1— 60 hp.--main drive a.c. 
1— 25 hp.- -hoisting motor a.c. 
i— 10 hp.—a.e. 

1—7% hp. 


264—1— Vertical punch—single, 24 in... 
265—1— Vertical shear—single, 24 in.... 
266——-1—Vertical punch—single, 60 in... 
267—1—Vertical shear—single, 60 in... 
268—1—Rotary bevel shear, No. 3.225. 
269—1—Plate planer, 20 ft. by 1% in... 


1— 10 hp.—a.c. 
1— 20 hp.—a.c. 


270—1—Single punch, 48 in............ 1— 10 hp.-—ace. 
271-—-1—Bending roll, 6 ft.............. 1— 5 hp.—-a.e. 
. ..—l—Superheater-unit grinder—Pneu 
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Description of the boiler, black- 
smith and other shops not in 
the machine and erecting 
shop building 


By Lee Robinson 
Shop Engineer, Illinois Central, Chicago 


Part II 


control. The equipment is shown in the first table. 
A special mounting of a 7-ft. radial drill used for 
drilling sheets and plates. for locomotive fire boxes is 
illustrated. The drill is mounted on a movable carriage 
which is operated by electric motor, permitting quick 
movement of the entire machine on the rails which 
extend the full length of the depressed pit in which 
the machine operates. The machine is held in place 
at any location by air clamps with control placed for 
the convenience of the operator. Such an arrangement 
permits handling work of this nature quickly by moving 
the machine along the track to reach all portions of 
the sheets being drilled, rather than moving the sheets 
to keep within the range of the machine. f 
Another illustration shows an unusual multiple- 
spindle staybolt drilling machine. The design of this 
machine is such that the spindles are mounted and op- 
erated on a circular fixed head in a horizontal position, 
while the staybolts are handled in a revolving fixture 
which stops opposite each spindle for the hole to be 


Multiple-spindle staybolt drilling machine 
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drilled to a greater depth by the succeeding twist drill. 

The use of the high-speed circular cold saw for 
cutting off rough ends of flues greatly reduces the time 
and also gives a better finish than was obtained with 
the old rotary knives. All the welding of boiler tubes 
at Paducah shops is performed on the electric welder 
illustrated. This method of welding has been found 
more rapid and the costs compare very favorably with 
the methods formerly employed. 


Blacksmith Shop Has Modern Equipment 


The blacksmith shop is & ft. wide by 46 ft. long 
and is provided with a 10-ton overhead traveling crane. 
All steam lines and hydraulic pressure lines are carried 
in a concrete tunnel through the center of the shop, 


Equipment in the Blacksmith Shop 


Item No 
No. units Machine Motor 
78 —1—Heavy duty drill, 24 in. ............... 1— 7% hp.—a.e. 
206 —1—Steam-hydraulic forging press, 1,000 tons 
207 —1—Dbl. forging furnace and blower, 7 ft. by 
NO! Gs, Hoc cte cy ccarg a T N N T tara iere N E 1—15  hp.—a.e. 
208 —1—Steam hammer, 5,000 1b. sissi acncerss 
208a —I1—Forging furnace and blower, 5 ft. by 8 ft. 1— 5 hp.—a.c. 
209 —2— Forging furnaces and blowers, 3 ft. b 4 ít. 2— 5 hp.—a.c. 
210 —1—Steam hammer—frame work, 3,600 
211 —2—Annealing furnaces and blowers, 6 oe “by 
| SR SRE ner rR hee Pa eae meee hp.—a.c. 
212a —1—Carbonizing furnace and blower, 4 ft. 
212b —1— Carbonic furnace and blower, 2 ft. 6 in. 
213 MER machine, 5 in. 
214 —1—Forging furnace and blower 
2182 ise hammer for tool- be 
218b —I1—Steam hammer, 2,500 Ib. .. 
219 —1—Steam hammer, 1,500 Ib. 
220 —2— Steam hammers, 1,100 Ib. 
221 —1—Power hammer, 300 Ib. 
222 —1—Power hammer, 150 Yb. ........cceeeeee Sts oy hp.—a. c 
223,224—2—Heating furnaces with blower, 3 ft. by 5 ft.2— 3 hp.—a.c. 
226 —1—Hydraulic flanging press Ccectional’, 100 
COMB Ss pists hats Gera yaw, ated dys er GATA AVANS 
227 Sim Heating, furnace with blower, 5 ft. by 
BG, i Sa AEE EE OAA DS 1—10 hp.—a.c. 
228 Sikh heading machine, 2 in. ........... 1—15 hp.—a.c. 
229 —l— Forging Furnace and Nowe. No. 5 F .1— 3 hp.—a.c. 
230 —1—Bolt heading machine, 1% in. .......... 1—10  hp.—a.c. 
230a —1—Heating furnace and bayer 2 No. 4 F lll1— 3 hp.—a.c. 
232 —2—Forging machines, 3 in. ...........6.- hp.—a.c. 
233 —2—Forging furnaces and blowers 
WG Ate oz P IFT aa NG hp.—a.c. 
235 -—1—-Beffalo bar cutter, heavy duty . hp.—main 
drive, a.c. 
1—10 hp.—table 
drive, a.c. 
235% Pa SE duty bar shear ...........-..005 1— 3 hp.—a.c. 
260 —2— Dbl. floor grinders, 18 in. by 3 in. ..... 2— 5 hp.—a.c. 
330 —1—High duty bolt header, 2 in, ............ 1— 7% hp.—a.c. 
331 —1—High duty bolt header, 2 in. .......... 1—15  hp.—a.e. 
332 —1—Steam hammer, 2,000 Ib. .............05 
333 —1—Dbl. head bolt cutter, Bin. ayia dees 1— 5 hp.—ave. 
334 —1—Dbl. head bolt cutter, 1% in. .......... 1— 3 hp.—a.c. 
335 -—2—Dbl. head bolt cutters, 1 in. ............ 2— 3 hp.—a.c. 
336 —1—Bar shear, 2% in. capacity ............. 1— 5 hp.—a.c. 
338 —1—Punch, dbl., O eiaa 1—15 hp.—a.c. 
339 —2— Forging furnaces and blowers .......... 2-— 3 hp.—a.c. 


High-speed cold saw for cutting off tubes and flues 
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with laterals to the various machines and tools. Pillar 
cranes electrically operated and ranging from 2 to 10 
tons in capacity serve the steam hammers. A battery 
of twelve 10,000-gal. oil tanks is located underground 
on the west side of the building and the hydraulic sys- 
tem of handling oil to the furnaces and forges is 
used. 

An auxiliary welding department is maintained in 
this shop where also are located two oxygraph cutting 


— 
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The modern electric flue-welding machine in operation 


machines for cutting shaped parts from solid stock by 
oxy-acetylene yas. 

The 1,000-ton steam-hydraulic press, shown in one 
of the phctographs, represents the latest practice in 
blacksmith-shop equipment for making large forgings, 
and handles with ease the quantity of work which it 
would otherwise require several large steam hammers to 
do. The pressing or squeezing action eliminates the 
noise and vibration which accompanies steam-hammer 
operations and produces a highly satisfactory quality of 
work, 

The two car-bottom annealing furnaces shown in one 
of the illustrations handle practically all of the large 
pieces requiring heat treatment. These furnaces, as 
well as a number of the smaller heat-treating furnaces 
are fully equipped with automatic temperature control 
and recording instruments. 

The oxygraph machine, of which there are two int 
stalled in the blacksmith shop, is a good example of the 
many labor-saving devices with which the shops are 
equipped. These machines, in connection with a heat+ 
ıreating furnace, permit a large amount of irregular 
shapes to be cut out which formerly it was necessary to 
form by forging. This practice has been developed to 
the point that many articles can be cut to size and used 
without machine finishing, and when finish is necessary 
the amount of stock to be removed is very small. 


Tank and Paint Shop 


The tank and paint-shop building is 100 ft. wide by 
624 ft. long. The paint-shop section has six tracks and 
is 294 ft. long and the tank shop action is 330 ft. long. 
The two sections are divided by a steel frame, cor- 
rugated-iron partition. The upper section of the par- 
tition is hinged at the top and can be swung up against 
the roof trusses, permitting the 50-ton overhead gap 
crane to transfer tenders from the tank side to the paint 
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side. All work on tender trucks, cisterns and frames, 


as well as on steel cabs, is performed in this shop. 


A 1,000-ton steam hydraulic press and a forging furnace in 
the Paducah blacksmith shop 


Tools in the Tender Shop 


No. Machine Mctor 
units 

1—Upright drill, 42 in, 6... 6. eee cece ee eee ee eee eee 1— 2 hp.—a.c. 
SEE EA POL 12 Mts NA OA TEIT E AT, 1—22 hp.—a.c. 
1~-Combination punch, shear and bar cutter ........ 1— 5 hp.—a.c. 
1—Punching and spacing table, 10 ft. by 33 ft. by - 

PA EPE EE E A A a irre tric AAE Te — 5 hp.—a.c. 
1—Quick work rotary shear ......e-eeee eee eerie 1—15  hp.—a.c. 
1— Radia! drill plain, 5 ft. ....cce eee cece eee ee eens 1—10 hp.—a.c. 
1—Upright drill, 24 in. .... ce cece eee ee cent teen eens 1— 2 hp.—a.c. 
1—_Combination car axle and journal turning lathe .. 1—15 hp.—a.c. 
1—-Car wheel borer, 48 in. 2... .. cece ee eee eee neces —15  hp.—-main 

drive a.c. 
— 5 hp.—hoist 
a.c. 
1- 500-ton wheel press, 54 in. co eee eee eee ee eee eee 1—15  hp.—a.e. 
J—Wheel turning lathe, 42 ino... . eee eee ee eee eee 1—15  hp.—main 
drive a.c. 
1—10 hp.—tail 
stock a.c. 
1— Dbl. floor grinder, 18 in. by 30 in. ....sssssseess 1— 5 hp.—a.c 
2-—Face plates, 8 ft. by 19 ft. cesscecseceoreicessee —  teeveveres 


The paint and carpenter shop is 50 ft. wide by 171 ft. 
long, the paint section being 50 ft. long and the car- 
penter shop 121 ft. long. Local storage for paints, oils 


vided into three rooms 170 ft., 72 ft., and 73 ft. long, 
respectively. 
The store department facilities consist of a two- 


Tools in the Carpenter Shop 


Machine Mctor 
1—Band saw, 36 in. ce. cece cece eee eee eee e eee eeee 1— 5 hp.—a.c. 
1—Jointer and planer, 12 in, ......seeese sees eee ees 1— 5 hp.—a.c 
1—Vertical mortiser and boring machine (medium) .. 1— 5 hp.—a.c 
1—Universal woodworker, light .....-...+e+-eeeeeee 1— 2 hp.—a.c 
1—Upright drill, 25 im. ..ccsccccccccsscsssencsoece 1— 3 hp.—a.c 


story main storehouse building with basement under 
the entire building, 66 ft. wide by 296 ft. long, and an 


Equipment in the Pipe and Tin Shop, the Air-Brake Shop 
and the Electrical Department 


Pipe anp TIN Snor 


No. Machine Motor 
units 
1—Power gap shear, 15 in. gap by 96 in. by No. 10 

gauge .....eee TTC ee Oa 1— 5hp.—a.c 
1—Power roll, 8 ft. by No. 10 gauge.......-.-e ee eeeee 1—7% hp.—a.c. 
1—Power press, No. 7 Aw.cee eee e cece eet e ene eeee 1— 5 hp.—a.c 
1—Hand brake, 8 ft. by No. 16 gauge... .....ee eee eens eee eee 
1—Power punch ....ssesesesesecsecssesesscssesesees 1—11 hp.—a.c. 
1—Pipe threading machine, 6 in........eee eee cree ees 1— p.—a.c. 
1—Pipe threading machine, 2 in..........0. eee eeeeeeee 1— 1 hp.—a.c. 
1—Circular cold saw—pipe cut-cff... 2.2... eee eee ee eee 1— 10 hp.—a.c. 
1—Pipe bending machine, 3 in........ 6. eee ee eee eee 1— 20 hp.—a.c. 

AIR-BRAKE SHOP 

1—Engine lathe, 22 in. by 10 ft........eecseeeee eee 1— 10 hp.—a.c. 
1—Engine lathe, 16 in. by 9 ft... .ee cece eee eee e eens 1— Shp.—a.e. 
1—Vertical turret lathe, 42 im... .... 0. cece ee eee eee ee 1— 15 hp.—a.c. 
1—Forcing press, 75 ton.........eseeeeeeeeeeeeeeeees 
1—Upright drill, 20 in,.... cee eee e eee eee eee ne eens 
i—Micro grinding machine ...........eeeeeeeeereeeee 
1—Foster semi-automatic valve grinder..........0000es 
1—Dbl. floor grinder, 14 in. by 2 im........cee seers 
1—Arbor press (Hand operated) No. 3 R..eeeeeeeeeee 
1—Air pump test rack ....... cece ee eee ee eee eee e rene 
1—Reversing gear test rack 2.1.6... eee e eee eee e tees 
1—Control valve test rack .....-ssseeeeee PeR ERINA 
1—Engineer’s valve test rack 
1—Triple valve test rack.........ssesereserese 
1—Pump governor and feed valve test rack. 
1—Fire decor opener test rack........eeee eens 
1—Bell-ringer test rack .. ee. cece eee ee eee eee eters 


ELECTRICAL DEPARTMENT 
1—Engine lathe, 18 in. by 11 ft... 
1—High speed lathe, 12 in. by 6 
1—Crank shaper, 16 in... 
1—Small_ sensitive drill 
1—Radial drill, 36 ın 
1—Dbl. floor grinder, 14 ae 
oil and paint storage building 66 ft. by 147 ft, with 
a 177-ft. covered platform between them. 

The storehouse is equipped throughout with steel 
shelving, has two 5-ton hydraulic elevators for handling 


material between floors, and a package conveyor for 


1—7% hp.—a.c. 
1— 3hp.—a.c. 
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General arrangement of the boiler shop 


and varnish and stencil work is taken care of in the 
paint shop. 

The carpenter shop handles wood cabs, pilots, run- 
ning board and tender decking. 

The pipe, tin, copper-smith and sheei-metal work, 
air-brake and air-pump work and electrical maintenance 
work is performed in a building 67 ft. wide, di- 
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small packages In the oil house is a modern oil han- 
dling system of oil tanks and self-measuring oil pumps. 
The paint-storage section is supplied with mixing ma- 
chinery and an overhead trolley system for handling 
material. 

There is also a separate building, 84 ft. by 193 ft., for 
the storage of iron and steel. The flue shop, occupying 
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a space 84 ft. by 54 ft., is located in one end of this 
building. 

Two water-type flue cleaners are located just outside 
of the building at one end of the flue shop and under 
the main yard craneway. An opening in this end of 
the building permits the flues, when cleaned, to be 
rolled directly to racks inside of the shop, from which 
they are handled through the machines. 

The brass foundry is 67 ft. by 98 ft. in size. In the 
building there is a foundry floor, 67 ft. by 66 ft., a pat- 


Equipment in the Flue Shop, the Pattern Shop and the Brass 
Foundry i 


Fiur Suor 

No. 

units Machine Motor 
1—Electric flue welder, 6 in. capacity ............... 1.— 7% hp.—a.e. 
2—Ryerson pit type flue cleaners .............-.0005 2-—25  hp.--a.e 
1—Pneumatic flue welder ...........0. eee e eee e eens aaeeea 
1—Pneumatic flue swedger, 2 in........... 26 eee eee eee ce eee eee 
J1—Pneumatic flue swedger, 6 in. ......... 0. cece eee eee eee 
1—Special flue welding furnace an] blower ........... I— 3 hp.—a.e. 
"—Circnlar flue cut-off saw .... ccc eee cece cece eee eee 1—10 hp.—a.c 
1—Sate end flue lathe oo... . ccc cece cece eee eee nee 1— 1 hp.—a.c. 


A brass foundry is 67 ft. by 98 ft. in size. In the building there is 
a foundry floor 67 ft. by 66 ít., a pattern shop 25 ft. by 32 ft, and a 
pattern storage room 42 ft. by 32 it. 


Pattern Suor 


1—Universal circular saw, 7 in y hp.—a.c. 
1—Small Band saw, 16 inno... . cee eee eee eee eee Y% hp.—a.c. 
1—Wood turning iathe, 6 in. % hp.—a.c. 
1-—Bench jointer, 6 in. ........ EEEE % bp.—a.c. 
1—Disc grinder and sander, 16 in. 6.0.0... eee eee 14 hp.—a.c. 
Baass Founpry 
I—Dbl. floor grinder, 18 in. by 3 in. ....... rs Ds hp.—a.c. 
1--Rotary brass melting furnace, 1,000 Ib. | 4 bo Lail pump oe 
capacity, complete with blower and oil pump 1—5  hp.—blower a.c. 


tern shop, 25 ft. by 32 ft., and a pattern storage room, 
42 ft. by 32 ft. 


A Modern Power House 


The power house, which completes this group of 
buildings, is a two-story building, 91 ft. wide by 244 
ft. long, divided into a boiler room, 91 ft. by 146 ft., and 


which deposit the fuel in the main conveyors, which are 
of the pivoted-bucket type. These continuous bucket 
conveyors elevate the coal to the overhead bunkers, 
from which it flows by gravity to the stoker hoppers. 
Automatic spout swingers keep these stoker hoppers 
filled to capacity at all times. There are duplicate units 
cf all coal-handling machinery. The boiler room has 
space for the installation of two additional boilers. 
Cinders are handled in the basement by means of two- 


” 
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The flue shop 


wheel, ball-bearing push carts. The cinders are dumped 
directly from the ash hoppers on the boilers into the 
push carts and wheeled to an elevator located on the 
cast side of the building, which automatically dumps 
them into an overhead storage tank from which they 
can be handled by gravity into cinder cars. After 
dumping, the elevator returns the ash cart to the base- 
ment floor level. 

In the engine room on the main floor are located one 
5,000-ft. two-stage duplex air compressor driven by a 
unaflow engine; one 3,000-ft. two-stage duplex-engine- 
driven air compressor, and one 3,000-ft. two-stage syn- 


N 
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Arrangement of equipment in the blacksmith shop 


an engine room, 91 ft. by 98 ft. In the boiler room are 
located eight 864-hp. water-tube boilers set in two rows 
of batteries facing a central aisle. Each boiler is 
equipped with traveling chain-grate stokers with a grate 
area of 174 sq. ft. and a 100-deg. superheater. Record- 
ing meters on each boiler show the pounds of steam per 
hour, temperature of uptake gas, rate of flow of uptake 
gas, CO, recorder and three-point indicating draft 
gage. 

Recording meters are also placed on the boiler feed 
lines for measuring the water fed to the boilers. Each 
battery is served by a reinforced-concrete chimney 12 
ft. in inside diameter by 265 ft. high. The boilers oper- 
ate on natural draft. Coal is received in a concrete 
hopper at the southwest corner of the building; recipro- 
cating feeders handle the coal to cross drag conveyors 
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chronous-motor-driven air compressor. There is also 
a three-cylinder hydraulic pumping engine which, with 
the accumulator located in one corner of this room, 
furnishes pressure for all hydraulic machinery in all 
of the shops. A pressure of 1,500 lb. is maintained in 
this hydraulic system. There is space reserved in the 
engine room for an additional 5,000-ft. air compressor. 
On a balcony of this room is the main distribution 
switch board for the entire plant, consisting of 23 pan- 
els with push-button control. The switches, bus bars, 
etc., are located in the basement. 

In the basement, which is really the ground floor, are 
also a motor-driven and a turbine-driven underwriters’ 
centrifugal fire pump, each having a capacity of 1,500 
gal. per min. Boiler feed water: is handled by two syn- 
chronous-motor-driven, and one steam-turbine-driven 
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three-stage centrifugal boiler feed pump with a capac- 
ity of 350 gal. per min., and a steam-driven 14-in. by 
g-in. by 18-in. duplex pump is provided for emergency 
boiler feed and general service, all of which are in the 
engine-room basement. Air cleaners are provided on 


the intakes to the air compressors and a sump under 
the basement floor conserves all condensation returns 
from the heating system, air compressor jacket-cooling 
water, and overflow water used for general purposes. 
All of this water is reused for boiler feeding. There 
is also a separate pump for collecting return water 
from the hydraulic machines. 


Water is handled from 


Two-car-bottom annealing furnaces equipped with auto- 
matic temperature control 


these sumps by means of vertical motor-driven sump 
pumps automatically controlled by floats. A 10-ton 
overhead traveling crane serves the engine room. 

A main material midway forms a general separation 
between the locomotive and car departments. This 
midway is 80 ft. wide and is served by a craneway 2,510 
ft. long, on which operate two 20-ton traveling cranes. 
There are two lateral craneways connecting to this main 
runway, one to the east serving the tank shop and one 
to the west which will eventually serve the car shop. 


Building of Main Car Shop Deferred 


At the present time, the car-department facilities 
consist of a wood mill, 84 ft. wide by 316 ft. long, a 
wheel shop, 73 ft. by 170 ft., a paint, stencil and waste- 
vat building, 30 by 60 ft., a finished lumber shed and 
eight car-repair tracks. The construction of the main 
unit, the car repair shop, and the reclamation shop, to- 


One of the oxygraph mechanical cutting torches in the 
blacksmith shop 
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gether with eight additional repair tracks, has been de- 
ferred for the present. 

The side-wall window arrangement and roof skylight 
construction, as described in reference to the machine 
and erecting shop, applies to all shop buildings, as does 
also the heating system of unit heaters. All shops have 
wood-block floors, except the flue shop, paint shop and 
brass foundry, and are piped for compressed air. A 
central generating plant supplies oxygen and acetylene 
gas to all shop buildings requiring this service. Socket- 
plug connections are provided in all buildings for cper- 
ating portable electric tools and for extension-light 
cords. Commercial gas is piped to the tool-dressing 
department in the blacksmith shop, to the machine shop 
for tire heating, and to the pipe and tin shop for braz- 
ing and small heating furnaces. 

Automatic temperature regulators with recording in- 
struments are provided on all annealing and heat-treat- 
ing furnaces. There are five portable electric-welding 
machines and six portable electric rivet heaters in the 
plant. 

A material delivery system is operated on regular 
schedules over prescribed routes and supplements the 
service rendered by overhead cranes. This system util- 
izes three electric crane trucks, two low-lift trucks, two 
high-lift trucks, three gas tractors, one electric tractor 
and 100 trailers. Skids are used with the low- and 
high-lift electric trucks to the fullest extent to eliminate 
extra handling of material. 

Concrete roadways, of which there are 16,300 sq. 
yds., connect all shop buildings, permitting rapid han- 
dling of material by the delivery system. They are also 
very effective in keeping the entire shop premises in a 
clean and orderly condition. 

The administration building is located at the main 
entrance to the property, giving ready access from the 
city streets and serving both the locomotive and car 
departments with equal facility. This building provides 
private offices for the shop superintendent, general lo- 
comotive foremen, general car foremen and the division 
master mechanic, together with a general office for all 
clerical work of both the shop superintendent and master 
mechanic by one office organization. All of these of- 
fices are located on the first floor. The second floor 
is given over to the division storekeeper and his force, 
and also provides for a large assembly room for shop- 
craft meetings. Both manual and automatic telephone 
switch boards are installed in rooms on this floor. A 
basement under the entire building gives ample space 
for file storage and also contains employment bureau 
offices. All office furniture throughout the entire plant 
is of metal construction. 

The engineering, design and construction of the plant 
was carried out under the supervision of A. F. Blaess, 
chief engineer and F. R. Judd, engineer of buildings. 

All mechanical features were handled by R. W. Bell, 
general superintendent motive power, Lee Robinson, 
shop engineer and C. A. Shaffer, general supervisor 
of shop machinery. 


THE PENNSYLVANIA following a conference between of- 
ficers of the road and representatives of employees has ad- 
vanced the pay of shopmen to the extent of making an increase 
of $3,500,000 annually in the pay rolls. The increase inures 
to the benefit of about 36,000 employees scattered throughout 
the system. The basic rate for the principal groups is ad- 
vanced from 78 cents an hour to &2 cents. Carmen receive 
an increase of four cents, from 70 cents to 74 cents, and the car 
cleaners, who received an increase recently of two cents an 
hour, are granted an additional advance of one cent. 
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Electric Welding 
Cast Iron 
By I. W. Eger 


System Welding Supervisor, D. & R. G. W., 
Denver, Colo. 


HE illustration shows a method of electric weld- 

ing cast iron developed at the Burnham shop of 

the Denver & Rio Grande Western (Denver, Col.). A 
crane from which the carbon holder is supported is 
made by taking a 34-in. pipe, 10 in. long and tacking 
it to the side of the forge. A %4-in. rod, about 5 ft. 
long, is bent to a right angle at one end so that when 
the rod is inserted in the pipe on the forge, the bent 
portion will be about 4 ft. above the top of the forge. 
This will form a crane for the carbon holder as the 


Method of supporting a carbon arc holder when welding 
cast iron in a forge 


rod can be turned to any position in the socket. The 
carbon holder is suspended from the crane by 
the use of a piece of bellrope, the lower end of which 
passes through a hole in the carbon-holder disc guard. 
A handy device is thus provided for welding at the 
forge while the material is heated to the proper tem- 
perature. Heretofore, cast iron welding on the D. & R. 
G. W. has not spread much farther than the foundry, 
because of the fact that the welder had no convenient 
way to preheat the casting and hold the carbon elec- 
trode. 

By the use of this device, we have been able profit- 
ably to weld such material as cellar boxes, the original 
low cost of which precludes much money being spent 
in repairs. In doing this work, the broken pieces, 
which are of thin metal, are set up and tacked together. 
After the piece has been preheated to a red heat, it is 
welded from both sides, preferably while the piece is 
in the fire. If a carbon backing plate is used, this also 
should be preheated in order to avoid the possibility of 
chilling. In welding cast iron, it should be borne in 
mind that it is not the excess carbon that makes the 
metal hard, but the lack of carbon in a free state that 
causes the fine white structure in a chilled casting. 
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When cast iron is chilled, the carbon is absorbed. If 
a weld turns out to be hard the surface is ground off 
to the soft interior so that it can be machined. Holes 
may be plugged up and, if allowed to cool slowly, can 
be drilled or machined. 

Work can be done with this method at a cost of 
about $1.25 per hour as against other methods at more 
than twice this cost. The carbon arc is also faster and 
cooler for the operator. A common %-in, cast iron 
filler rod is used in this operation. 


Repairing a Stoker 
Conveyor Screw 


HERE are occasions when a stoker-equipped loco- 
motive comes into the shop on which the conveyor 
screw of the stoker will be found to be badly cracked 
or nearly broken in two. Such cracks usually are found 
within the crushing zone. When a defect of this nature 


A$’ Round Iron \ 


Sketch showing the method of making repairs to a cracked 
stoker conveyor screw—The dotted line indicates a 
possible crack 


is discovered, especially before a complete break has 
occurred, satisfactory repairs can be made by reinforc- 
ing the screw at the crack by the following method: 

A number of pieces of %-in. round bar are cut and 
bent at right angles, as shown on the sketch, with one 
leg equal to two-thirds of the distance from the center 
of the bottom flat of the screw to the edge of the flight. 
The other leg should be made long enough so that it 
extends from the flight 114 in. or 2 in. beyond the 
crack. After the conveyor screw has been thoroughly 
cleaned, the bar of %4-in. round is welded over the 
crack, as shown. The vertical leg of each piece of bar 
is welded to the section of the flight next to the crack. 
A sufficient number of these reinforcing bars must be 
applied to cover the entire length of the crack. 

The repairs just described have been made at various 
times on conveyor screws that handle hard grades of 
bituminous coal, and are said to have given as good 
service as a new screw. Asa rule, these repairs, even 
with bad breaks, require only five to six hours and 
are considerably cheaper than the cost and application 
of a new conveyor screw. 


Unit Heatinc.—A new heater bulletin, published by the 
L. J. Wing Mfg. Company, 154 West Fourteenth street, New 
York, outlines briefly the history and development of unit 
heating and shows the essentials necessary for good factory 
heating and how the Wing method meets them. The bulletin 
also contains full description, engineering data and information 
on Wing Featherweight unit heaters. 
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Are There Others in the 
Same Predicament? 


Burrato, N. Y. 
To THE EDITOR: 

At an air brake convention held in Chicago, a few 
years back, Commissioner Frank McManamy, in an 
address stated that one of the causes of air brake trouble 
resulted from the fact that as soon as a man became 
familiar enough with the air brake to make repairs 
promptly and economically, as well as to acquaint 
others with its mysteries, he was taken from this work 
and made into an enginehouse foreman. Two men sitting 
together at that meeting expressed themselves as being 
in that predicament. Both felt that they were out of 
place. Their interest in the air brake was borne out by 
the fact that they were supervisors in another depart- 
ment, but still attended the air brake conventions. 

I would like to read the opinions of some of your 
readers on this subject. 

A SPECIALIST. 


Valve Setting 
Comments Misleading 


Procter, MINN. 
To THE EDITOR: 

I believe the article “Getting Back to Fundamentals 
on the Chicago & Alton,” which appeared in the Decem- 
ber issue of the Railway Mechanical Engineer, page 
697 to be somewhat misleading with respect to methods 
used to obtain variable lead with Walschaert valve gear. 

Under the subhead “Variable Lead for Walschaert 
Gear,” the writer of the article says: “The gear is laid 
out the same as for constant lead. When the length of the 
eccentric rod and the correct eccentric circle is obtained 
the position of the eccentric pin is advanced or retarded 
on the original eccentric circle to provide the desired 
lead with the link block in the bottom of the slot. Then, 
as the link block is brought towards the center of the 
link, the lead is decreased to that obtained by the 
ordinary valve setting.” He says further that the valves 
on the Chicago & Alton are set to obtain 1/16 in. lead 
in center and 14 in. in corner positions; that with this 
setting the engine has an abundance of lead for start- 
ing train, and that lead decreases as the engine is 
hooked up. 

I cannot see how this result is obtained without chang- 
ing the ratio of the combination lever. My experience 
with the Walschaert gear has taught me that the only 
movement of the valve when the link block is in the cen- 
ter of the link is the motion transmitted by the cross- 
head through the combination lever. Consequently any 
change in crank-arm position can not affect the valve 
movement when the link block is in the center of the 
link. i 
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The only way the results mentioned could be ac- 
complished would be by changing the ratio of the com- 
bination lever and advancing the crank arm to give the 
desired lead in the corner. 

On the Duluth, Missabe & Northern we give our Wal- 
schaert gear engines variable lead in the following man- 
ner. We retard the crank arm to give 1/16 in. lead in 
forward corner and 14 in. lead in the center, thus result- 
ing in 7/16 in. lead in the corner when the engine is 
reversed. When retarding the crank arm we also 
lengthen it in order to maintain the same crank-arm pin 
circle (see the diagram) in order to avoid reducing the 
original maximum valve travel. 


CuarLES W. HARRIS, 
Foreman, Mechanical Department, 
Duluth, Missabe & Northern. 


Lead of Locomotive Valves 


Surevrport, La. 


To THE EDITOR: 


, 


In an article, “Getting Back of Fundamentals,” in the 
December issue of the Railway, Mechanical Engineer, 
mention is made of the setting of the Walschaert valve 
gear on the Chicago & Alton. The author states that 
engines equipped with this gear are now being set with 
variable lead. The gear is laid out the same as for con- 
stant lead. When the correct eccentric circle and length 
of eccentric rod is obtained, the eccentric pin is advanced 
or set back on the original eccentric circle to provide the 
desired lead at full gear, which is 14 in. in full gear and 
1/16 in. with the link block in the center of the link. 
According to this, it would be necessary to proportion 
the combination lever for 1/16 in. lead. 

With this setting the locomotive would have plenty 
of lead for starting a train, and as the speed is increased 
and the reverse lever hooked up, the lead would be de- 
creased. 

It is claimed that this change in valve setting makes a 
smoother operating locomotive, eliminating much of the 
pounds on shoes and wedges and wear on pins and 
braces which is caused by an excessive amount of lead 
at a short cut-off operating at high speed. 

It has generally been taught that a large amount of 
lead was necessary at high speed to bring the reciprocat- 
ing parts to rest and begin the return stroke, the steam 
acting as a cushion against the piston to check the mo- 
mentum of the piston, crosshead and main rod. 

From ordinary reasoning it is seen that an excess of 
lead would act as a detriment instead of an advan- 
tage. 3 

Assuming that a locomotive is set with 14 in. of con- 
stant lead, with the reverse lever in full gear in start- 
ing a train, this much lead is desirable because an abun- 
dance of steam is assured for the beginning of the 
stroke. With the reverse lever in this position, the cut- 
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off occurs at approximately 85 per cent, or, in other 
words, steam is admitted to the cylinder for almost the 
entire length of the stroke. But with the reverse lever 
hooked up and the locomotive operating at high speed, 
a great amount of useless force is imparted to the main 
rod and, in turn, to the driving boxes, just before the 
pin reaches the dead center, because of the high com- 
pression and because the steam is admitted to the cyl- 
inder considerably before the pin reaches an angle where 
useful work may be performed. 

This event, of course. is known as pre-admission and 
would occur about 17% in. before the completion of the 
stroke. With the reverse lever in this position, cut-off 
would occur at about 25 per cent of the stroke, which 
means that expansion has already taken place with a 
consequent reduction in cylinder pressure on the opposite 
side which, with the aid of the accumulated momentum 
of the locomotive, must force the pin nearing the dead 
center at a position in the crank circle to perform use- 
ful work against the high compression and steam pres- 
sure admitted by the lead. 

It is claimed that by this change of valve setting on 
the C. & A. an unexpected tractive force was developed 
by fourteen locomotives under dynamometer car test, 
which permitted an increase in tonnage rates of from 
20 to 25 per cent. 

There is no doubt but that there is a great amount 
of wasted energy when the engine is at or near each dead 
center on a locomotive which has an excessive amount 
of lead in the running cut-off, and also an unnecessary 
amount of wear on the entire running gear. 

Possibly a little discussion of this subject would bring 
out more and better ideas and promote progress. 

j B. J. BABIN, 


Machine Foreman, Kansas City Southern. 


Opportunitiesof a Shop Specialist 


MECHANICVILLE, N. Y. 
To THE EDITOR: 

Recent articles published in the readers’ page of the 
Railway Mechanical Engineer, refer to specialists in 
railroad shops being taken from their chosen branch of 
work and advanced to supervisors over numerous classes 
of employees. Some of those chosen are capable of step- 
ping into a supervisory position and are able to grasp the 
necessary points in all matters that come under their 
direction. These men usually possess the necessary 
qualifications required to assume leadership and carry 
out organization in such a manner that their progress 1s 
continuous. They would, no doubt, move along regard- 
less of what work they were engaged in. 

Other supervisors are chosen, however, who do not 
possess executive ability and are not always capable of 
exercising good judgment in supervision. The fact that 
a man will study hard to master a subject on which he is 
working, may not be with a view to advancement. He 
may be desirous of having a thorough understanding of 
his branch of work to be able to make rapid repairs 
economically and to be able to give a clear explanation 
of operation, or the cause of failure of operation. He 
may be able to make improvements in repair practices 
and overcome difficulties that present themselves in his 
line of work. What are apparently mysteries to others 
are common-sense problems to him. He quickly masters a 
difficult situation that often attracts the attention of some 
one higher in authority. His immediate superior, when 
questioned about his ability, will state his qualifications. 
He is offered a supervisory position and, while he does 
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not care to leave his chosen work, he will not decline the 
offer and be considered as “dead wood”. He will take 
the position and will now be in charge of a number of 
men in different classes of work, some of which he is not 
familiar with. Some of the men under his supervision, 
more or less jealous, will not consider him capable and 
he will be allowed to take many false steps, when a word 
or two would show him his error. He may be questioned 
on something that he is not as familiar with as he would 
like to be and hesitates, wherein his troubles begin. This 
man is facing one of life's darkest moments. Had-he 
been left on his own chosen work, I believe he would be 
worth far more to his employer, who is wasting time and 
money, trying to get the best results from his supervision. 

Had he been given this supervisory position with the 
understanding that a thirty-day trial would be allowed, 
there would be a number of cases where men would go 
back to their preferred line of work. The man who is 
going to make the right kind of a supervisor, should be 
able to indicate his ability within 30 days. 

My contention is that a number of specialists in their 
line today are worth far more in that line than is really 
appreciated. Certain subjects call for specialists and in 
most cases it is chosen work, or a man would not have 
tried to master the subject. Supervisors are easily 
enough picked from apprentice schools which today give 
far more extensive training and broader experience than 
ever before, a great deal of which the specialist has not 
obtained in his experience. On the other side of the 
question is the fact that the branch of work followed 
by the specialist will suffer more than is at first supposed 
through the loss of his service. 

The officers who promote these men are surely doing 
the square thing by giving them the chance to advance if 
they can, and are to be commended for this attitude. 
but quite frequently, harm actually may be done all 


around. 
A. B. Man. 


Building up Car Axle 
Collars by Welding 


New Haven, Conn. 
To THE EDITOR: 

I presented the following question at the last conven- 
tion of the Master Car Builders and Supervisors As- 
sociation, which was held at St. Louis, Mo., last Sep- 
tember. I had a definite object in view, which, of course, 
was based on the answer. However, because the ques- 
tion was presented too late for consideration, the answer 
was held over until next year. I would like to have an 
answer at an earlier date, and would appreciate it very 
much if you would publish it on the Readers’ Page. 

The following is the question: Is it permissible under 
Rule 23 to build up the collars on scrap car axle jour- 
nals by acetylene welding? If, after welding, these jour- 
nals meet all the gage requirements for new axles, may 
they be charged as new axles when applied to a car? 

James W. McDon NELL. 


Rotary Gear Pumps.--Recognizing the necd among buyers 
for a catalogue giving complete pumping information, the 
George D. Roper Corporation, Rockford, Ill, has prepared 
and is distributing a loose-leaf catalogue, known as No. 54, in 
which Trahern rotary pumps having capacities of from one to 
250 gallons per minute are illustrated and described. These 
pumps are used by the railroads in machine shops and other 
departments. 
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A Lubricated Car Center Bearing 


N the June 28, 1928, issue of the Daily Railway Age, 

on page 1490D121, appeared an article describing a 
lubricated center-bearing bolster which has been de- 
veloped by the Pittsburgh Steel Foundry Corporation, 
Glassport, Pa. The bolster described in this article was 
designed for use with a center plate which serves as a 
reservoir for the oil, holes through the top center plate 
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* Lubricated center-bearing bolster with oil pockets in the 
bolster 


side and bottom walls permitting the oil to pass through 
into the center bearing recess of the bolster. 

This method of lubrication is intended for general 
use on all types of cars except those which are unloaded 
in car-dumping machines. In such cases, other pro- 
visions for storing the lubricant are necessary in order 
that it may not be lost when the cars are dumped. 

The drawing shows the modification in the bolster 
structure which has been made by the Pittsburgh Steel 
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Foundry Corporation to provide space for an oil reser- 
voir in the bolster itself rather than in the center plate. 
Oil pockets are cored in the bolster at either side of, and 
opening into the center-bearing recess, and the center 
plate is cast solid. A sufficient amount of lubricant is 
placed in the center-bearing recess before the body 
center plate is dropped into place, and with the wool- 
felt dust and oil guard in its groove, this lubricant is 
sealed in place, irrespective of the position of the car. 

It will be seen on the drawing that the center-bearing 
recess in the bolster has a depth of 5 in. and that with 
the center plate in the bearing, there is 14 in. clearance 
between the under surface of the flange and the top of 
the bolster. The dimensions also show that the wool- 
felt dust and oil guard, when in its recess in the bolster, 
projects 4 in. above the top of the bolster. It is thus 
under %-in. compression when the center plate is in 
place. 

Two cars equipped with the lubricated center-bearing 
type of bolster were placed in service in the Pittsburgh 
district in May, 1927. Early in April, 1928, these cars 
were inspected to determine the condition of the center 
plates and center-bearing recesses in the bolsters. The 
center plates showed no evidence of wear beyond the 
brightening of the skin surface on a small area at the 
corners of the center-plate bearings on the transverse 
center line of the body bolster. There was no external 
evidence that any of the oil had been lost. The felt 
oil-retaining and dust ring was still in place and func- 
tioning effectively. 


ENGINE AND Power Unitrs.—The Waukesha Motor Company, 
Waukesha, Wis., illustrates and describes in a 20-page booklet 
engine and power units which, while developed during 1928, are 
now offered as the latest developments of their respective types. 
The booklet is entitled “What’s New with Waukesha?” 


Arr Compressors.—Duplex air compressors for single stage 
or two-stage compression are illustrated and described in Bul- 
letin No. 144 issued by the Pennsylvania Pump & Compressor 
Company, Easton, Pa. Advantages of synchronous motor drive 
are pointed out in this bulletin. 
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Screwnatls for Fastening Sheet Metal to Wood 


HE Parker-Kalon Corporation, 204 Varick street, 
N. Y., has been making experiments for some 
time on a nail for fastening sheet metal to wood which 
would not bend, back out or loosen. As a result of 
these experiments a nail has been patented, which is 


or drilling holes in the sheet metal. The hardened 


spiral thread forms a thread in the metal burr and the 
wood which enables the Screwnail to fasten the sheet 
metal securely to the wood. 

Laboratory tests made at Columbia University show 


Parker-Kalon hardened Screwnails for fastening sheet metal to wood 


designated as the Screwnail, because it is driven like a 
nail and holds like a screw. 

The hardened spiral thread and needle-pointed pilot 
of the Screwnail can be driven through much heavier 
sheet metal than ordinary nails, without bending. In 
many instances, it eliminates the necessity of punching 


that hardened Screwnails have over four times the hold- 
ing power of ordinary nails. 

Screwnails may be used by sheet metal workers for 
fastening cornices, metal ceilings, corrugated sidings 
and sheet metal work in general to wood and also for 
laying tin roofing, for fastening gutters, etc., to wood. 


DeW alt Junior Woodworker 


HE DeWalt Products Corporation, Leola, Pa., 
manufacturers of the DeWalt Wonder-Worker, 
have placed on the market the DeWalt Junior electric 
woodworker in which are incorporated the features of 
the Wonder-Worker, such as balanced, guided power 


DeWalt Junior fitted with a rip saw blade 
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applied to the saw in all cutting positions, instant change 
from cross-cutting to ripping without stopping the 
motor, an accurate ripping gage and dials for adjust- 
ment to any position. The motor operates from any 
cycle in either alternating current or direct current by 
plugging into a light socket. The machine will handle 
accurately and safely 29 distinct cutting operations, in- 
cluding dadoing, routing, mitering, shaping, grooving, 
ploughing, rabbeting, mortising, tenoning, gaining, and 
wood cutting operations. 

By quickly attaching the necessary cutting tool, the 
DeWalt Junior is adapted to another cutting job. The 
work, which moves fast whatever the cutting operation, 
is handled from one side of the table, whether cross- 
cutting, ripping or shaping. The layout marks are al- 
ways in plain view. 

With a 12-in. combination cross-cut and rip saw, 
which is standard equipment, the DeWalt Junior rips 
2-in. stock at the rate of 20 lineal ft. per min. Fitted 
on a wooden table 29 in. by 59 in., the machine weighs 
235 Ib. complete. It is compact and readily portable 
and can easily be carried by two men to be set up on a 
pair of horses or moved about on a movable truck. 
The machine is fitted with a roller-bearing arm. 

Standard equipment includes an adjustable guard that 
fits down to the work and gives positive protection to 
the operator. 
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Two Convenient Small Tools 


HE Brown & Sharpe Manufacturing Company, 
Providence, R. I., has placed on the market a 
compact twist-drill and machine-screw tap gage and 
a redesigned toolmaker’s clamp. The use of the drill 
and screw tap gage eliminates the selection of drills by 
trial, since the gage indicates at a glance the correct 
drill to use with any common size of machine screw 
tap. 
Pine gage is hardened after which all sizes are care- 
fully tested for accuracy. On the left side of the gage 
is a table which gives the size of the tap, pitch of 
thread, size of tap drill required and size of drill for 
making a hole through which the outside diameter of 
the tap will pass. The figures beneath each hole on the 
gage represent the size of the drill in thousandths of 
an inch and the figures, 1 to 60, inclusive, near the hole 
indicate the number of the drill. 

The toolmaker’s clamp is provided with a long lower 
jaw and an auxiliary screw for clamping pieces that 
the even jaws of a regular clamp will not hold. The 
auxiliary screw and long jaw gives support and rigidity 
and prevents the pieces from slipping. The spring 
attachment on the adjusting screw holds the loose jaw 
in position at all times. 

The clamp can be used with any Brown & Sharpe 
vee or handy block. The jaws are rounded on the 
ends to allow clamping under a shoulder, and the long 
jaw extends over the top far enough to clamp the piece. 
By changing the position of the screws in the jaws, the 


clamp can be used as a regular clamp with the added 
advantage of an auxiliary screw. 

The clamp can be furnished with either a 2-in. or 
2'4-in. jaw opening. 
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The Brown & Sharpe No. 756 toolmaker’s clamp and the 
No. 707 twist-drill and machine-screw tap gage 


Stronach Non-Splitting Nails 


HE Stronach Nail Company, Union Bank Build- 

ing, Pittsburgh, Pa., has placed on the market 
a patented nail, the two principal features of which are 
that it is non-splitting and has increased holding power. 
When a pointed nail is driven into a board, the point 
spreads the fibers of the wood and wedges them apart. 
This tends to split the board. The Stronach nail does 


poem 
BD (| & 


Action of the Stronach nail and a pointed nail when 
driven into a piece of wood 


not work on this principle, but is designed to distribute 
the pressure around the entire circumference of the nail 
and not in just two directions, as is the case when a 
pointed nail is used. The triangular section at the end 
of the Stronach nail cuts the wood fibers and punches 
a triangular hole ahead of the body of the nail. The 
size of this triangular hole is always proportional to the 
size of the nail body, as indicated in the illustration, and 
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is always inscribed inside the circle which forms the 
cross section of the nail body. ‘There are no void 
spaces around the nail in the wood, as is the case with 
the pointed nail. 

The Pittsburgh Testing Laboratory made a com- 
parative test to determine the holding power of a blunt 
diamond-pointed nail, 214 in. long, and a Stronach nail, 
2% in. long. The tests showed that the Stronach nails, 
driven 134 in. into the wood, had nearly eight per cent 
greater holding power than the diamond pointed nails, 
driven to a depth of 2 in. The approximate number of 
diamond pointed nails per pound was 106 as compared 
with 161 Stronach nails to the pound. This increase in 
the number of nails per pound in favor of the Stronach 
nail is because they are shorter than other nails by the 
length of the customary pointed end. 


Mopern) Metrat Hanopiinc.—Cutler-Hammer, Inc., 195 
Twelfth street, Milwaukee, Wis., photographically presents in 
its booklet “Modern Metal Handling Methods” a number of 
applications of Red Top lifting magnets in foundries, junk 
yards, steel plants and miscellaneous industries. The construc- 
tional features of these magnets are described in detail. 


Sxır Horsts.—The 24-page brochure issued by Stephens- 
Adamson Mfg. Company, Aurora, Ill., describes and illustrates 
typical installations of S-A skip hoists which are of the single- 
bucket unbalanced, single-bucket counterweight balanced, and 
double-bucket balanced types. These hoists are intermittent in 
their delivery of material from low to higher levels. 
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News of the Month 


Effective Date of Interchange 
Rule 66 Extended 


Circucar No. D. V. 619, recently issued by the A. R. A, 
Mechanical Division, extended the effective date of Interchange 
Rule 66, making car owners responsible for periodical repack- 
ing of journal boxes, as shown in the present code of rules, 
from March 1, 1929, to January 1, 1930. 

This extension has been granted by the General Committee 
at the request of a number of railroad members because they 
are not as yet fully prepared to meet the specifications cover- 
ing reclaimed oil and waste. The Committee on Lubrication 
for Cars and Locomotives will, in its report this year, outline 
processes to meet the specifications which it is expected will 
clear up many questions and remove any necessity for a further 
extension of the effective date of this rule. 

After a study of replies to a questionnaire, dated December 
3, 1928, on boring or broaching of journal bearings, the Com- 
mittee on Lubrication for Cars and Locomotives, at a recent 
meeting, decided to recommend in its report to the 1929 an- 
nual meeting, that the boring and broaching of journal bear- 
ings, which is now a mandatory provision of Paragraph 11 of 
the Specifications (see page 89 of the current code of Inter- 
change Rules), be made an optional requirement. 


Canadian National Decorates A Locomotive 


THE CANADIAN NATIONAL, by way of experiment, has painted 
one of its 4-8-4 type locomotives in variegated colors, the pre- 
dominating color being emerald green which has been applied 
to the boiler shell, tender tank, and tires. The smoke box, 
cab, coal hopper and feedwater heater are finished in black, 
while a brilliant red has been applied to the front and rear 
buffer beams, the wheel spokes and the rod fluting. The loco- 
motive is used in. passenger service between Montreal, Quc., 
and Sarnia, Ont. 


THE Norrotk & WESTERN has made a general advance of 
five per cent in the wages of employes in the mechanical de- 
partment, 

THE Reaping has increased the wages of its shopmen four 
cents an hour. The machinists, etc., will receive 81 cents an 
hour, and painters, carpenters and certain other classes, 74 cents 
an hour. 


Clubs and Associations 


THE ANNUAL CoNvENTION of the Purchases and Stores divi- 
sion of the American Railway Association has been changed 
from the St. Francis Hotel, San Francisco, on June 19, 20 and 
21, to the Palace Hotel, San Francisco, on June 24, 25 and 26, 
as announced by W. J. Farrell, secretary. 

The following list givcs name of secretaries, dates of next or regular 
mcetings and places of meeting of mechanical associations and railroad 


clubs. $ 
Atr-Brake Association.—T. L. Burton, 165 Broadway, New York. Next 


meeting, April 30-May 3, 1929, at Stevens Hotel, Chicago. 
AMERICAN RarLway Association Division V—MecHaxicaL.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. Annual meeting 


June 25-28, 1929, at Alexandria Hotel, Los Angeles, Cal. 
Diviston V—EguipMenT ParntinG Srection.—V. R. Hawthorne, 
Chicago. Next meeting, Muehlebach Hotel, Kansas City, Mo., 
September 10-12. 
Ivis1o~n VI—Purcuases anD Stores.—W. J. Farrell, 30 Vesey 
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St., New York. Annual meeting an 24, 25 and 26, 1929, at 
the Palace Hotel, San Francisco, Cal. 

AMERICAN Rattway Toot ForeMen’s Association.—G. G. Macina, 11402 
Calumet avenue, Chicago. Next meeting, September 11-14, 1929, 
Hotel Sherman, Chicago. 

AMERICAN Society oF MECHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. 

AMERICAN SOCIETY For STEEL Treatinc.—W. H. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. 

AMERICAN SOCIETY FoR TESTING Matertats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN WELDING SocieTy.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. x 

ASSOCIATION OF RaiLway ELECTRICAL ENGINEERS.— Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting Hotel Sherman, Chicago, October 22-25. 

Canapian RaiLway CLusB.—C. R. Crook, 129 Charon St., Montreal, Que. 

lar meetings, second Tuesday in each month, except June, Jul 
and August, at Windsor Hotel, Montreal, Que. ext meeting Marc! 
11. A paper on Transportation will be read by D. Crombie, chief 
of transportation. Canadian National Railways. Visit from mem- 
bers New York Railway Club. 

Car ForemMen’s Association oF Cuicaco.—G. K. Oliver, 7836 So. Morgan 
street, Chicago, Ill. Regular meeting second Monday in each month, 
except June, July and August, Great Northern Hotel, Chicago. Next 
meeting ee 11. Discussion of recommended changes in the 

ules. 

Car Foremen’s Association or St. Louvis.—F. G. Wiegman, 720 North 
Twenty-third street, East St. Louis, Mo. Regular meeting first Tues- 
day in each month, except June, July and August, at Broadview 
Hotel, East St. Louis, Il. 

Car Foremen’s CLuB or Los Ance.es.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meetings second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

Centrat Raitway Crius.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, except June, July 
and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE Car INSPECTORS AND Car FOREMEN’S ASSOCIATION.— 
See Master Car Builders’ and Supervisors’ Assn. 

Cincinnati Rattway Crius.—D. R. Boyd. 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

CLeveLranp Rattway Cius.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September at Hotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL Rartroap Master Bracxsmitus’ Assocration.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting, August 20-22, 1929, Fort Shelby Hotel, Detriot. 

INTERNATIONAL RatLway Furr Assocration.—L. G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 1929 Annual meeting 
Hotel Sherman, Chicago, May 7-10, inclusive. 

INTERNATIONAL RAILWAY GENERAL ForEMEN’s ASSOCIATION.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. 

Louisiana Car DEPARTMENT AssociaTion.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master BOILERMAKERS’ AssociaTion.—Harry D. Vought, 26 Cortlandt St.. 
New York. Annual meeting May 21-24, 1929, Hotel Biltmore, 
Atlanta, Ga. 

Master Car BUILDERS’ AND Supervisors’ Assocration.—A. S. Sternberg, 
master car builder, Belt Railway of Chicago, Chicago. 

New Encranp Raritroap Cius.—W. E. Cade, Jr., 683 Atlantic Ave., 
Boston, Mass. Regular meeting second Tuesday in each month, 
excepting RES July, August and September, Copley-Plaza Hotel, 
Boston. ext meeting March 12. Paper on Oxygen The Wonder 
Worker will be presented, with moving pictures, by G. E. Harcke, 
Air Reduction Co. Annual meeting. Election of officers. 

New York Rarrroap CLuse.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St,. New York. Next meeting March 15. 
A paper on Tie Tamping and Track Maintenance, with film picture 
illustrations, will be presented. Ingersoll-Rand night. 

Paciric Rattway Cius.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Tuesday of each month in San Francisco 
and Oakland, Cal., alternately. 

Rattway Car DEPARTMENT Orricers’ Association.—See Master Car 
Builders’ and Supervisors’ Association. 

Rarttway CLuB or GREENVILLE.— Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meeting third Thursday of each month, except 
June, July and August. 

Rartway Crus or Pittssurcu.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Srt. Lovis Rartway Crus.—B. W. Frauenthal, M. P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

SOUTHERN AND SOUTHWESTERN Rattway Crus —A. T. Miller, P. O. Box 
1205 Atlanta, Ga. Regular meetings third Thursday in January. 
March, May, July, September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

Soutnwest Master Car BUILDERS’ AND Supervisors’ ASSOCIATION.—See 
Master Car Builders’ & Supervisors’ Association. 

TRAVELING ENGINEER'S AssoctaTION.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. 

Western Rattway Cius.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 
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Supply Trade Notes 


Wa ter S. CAMPBELL, railroad sales representative, eastern 
district of Joseph T. Ryerson & Son, Inc., has resigned to 
enter another ficld of business. 


R. L. BELKNAP has been appointed sales manager, central 
region, for the Gold Car Heating & Lighting Company with 
headquarters at Chicago. He previously served with the Lo- 
comotive Firebox Company and the Standard Stoker Company. 


F. W. ANDERSON, vice-president and general manager of 
the Northwestern Motor Company, Eau Claire, Wis., has been 
elected president and general manager to succeed R. R. 
Rosholt, president, who has been elected chairman of the board. 


R. H. GwattNney has been appointed sales vice-president 
of The Gould Coupler Company, with headquarters at New 
York. Mr. Gwaltney was also elected a director of the com- 
pany to take the place of George L. L. Davis, resigned. 


MATTHEW GrISWwoLp, who retired as manager of the Erie, 
Pa., works of the-General Electric Company on January 1 of 
this year because of ill health, died at his home in Erie on 
February 10. 


E. S. Fickes of Pittsburgh, Pa., vice-president in charge 
of engineering of the Aluminum Company of America, was 
elected a director of the company at a recent meeting of the 
board and W. C. Neilson,. of Philadelphia, in charge of the 
bauxite interests of the company, was elected a vice-president. 


FREDERICK L. Sivyer, president of the Sivyer Steel Casting 
Company, Milwaukee, Wis., and president of the North- 
western Malleable Iron, Company, Milwaukee, died on January 
22 in Milwaukee, following injuries received in an automobile 
accident. 


THE AMERICAN STEEL FouNpRIES is now operating the 
Galesburg Malleable Castings Company, Galesburg, Ill., which 
it purchased several years ago, and which it has been operat- 
ing as an independent company. It will be known as the 
Galesburg works of the American Steel Foundries. 


O. M. Hutttncer, sales engineer of the Ohio Brass Com- 
pany, Mansfield, Ohio, with headquarters at Chicago, has been 
promoted to district sales manager in charge of steam road 
and electrification sales with the same headquarters, to suc- 
ceed F. E. Johnson, deceased. 


L. B. Moreneap, formerly engaged in the engineering de- 
partment of the Bettendorf Company, Bettendorf. Iowa, has 
been appointed chief engineer of the Davenport Locomotive & 
Manufacturing Corporation, with headquarters at Davenport, 
Towa. 


SamueL Hiccins has retired as a director of the Vapor 
Car Heating Company, Inc., Chicago, and R. P Cooley has 
been elected in his place. The position of vice-president for- 
merly occupied by Mr. Higgins has been abolished. Mr. 
Higgins will continue to have an office with the Vapor Car 
Heating Company, Inc., 9 Park Place, New York City. 


F. E. JonNnson, who retired on January 1 as district sales 
manager in charge of railroad sales of the Ohio Brass Com- 
pany with headquarters at Chicago, died on January 15 as a 
result of acute dilation of the heart. He had been associated 
with this company for over 20 years, first in Denver and later 
in the Chicago territory. 
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Wiliam J. Cornett has resigned as secretary-manager of the 
Steel Founders’ Society of America to become assistant to the 
president of the Fort Pitt Steel Casting Company, McKeesport, 
Pa. Mr. Corbett was graduated from Carnegie Institute of 
Technology in 1914 with the degree of bachelor of science in 
mining engineering, and later received the degree of metal- 
lurgical engineer. 


Samuet Wy tie MILLER, consulting engincer of the Union 
Carbide & Carbon Research Laboratories, Inc., Long Island 
City, N. Y. and well kncwn as a pioneer in oxy-acetylene 
welding and an au- 
thority on its applica- 
tion, died on February 
3, at his home in 
Hollis, Long Island, at 
the age of 62. Mr. 
Miller was a native of 
New York and receiv- 
ed his degree in ine- 
chanical engineering 
from Stevens Institute 
in 1887. He served as 
a master mechanic for 
the Pennsylvania at 
Logansport, Ind., In- 
dianapolis, and Colum- 
bus, Ohio, and follow- 
ing this was with the 
American Locomotive 
Company at Dunkirk, 
N. Y., and Providence, 
R. I, after which he 
founded the Rochester 
Welding Works at 
Rochester, N. Y. During the war he served on the Welding 
Committee of the Emergency Fleet Corporation. In 1921 Mr. 
Miller joined the newly formed Union Carbide & Carbon Re- 
search Laboratories, Inc. He was a past president of the 
American Welding Society and an active member of many 
engineering and scientific societies both here and abroad. Mr. 
Miller was the donor of the Miller Medal awarded annually 
by the American Welding Society for work of conspicuous 
merit in advancing the art and science of welding. His im- 
portant contributions to welding were many. He is credited 
with having been among the first members of this profession 
to visualize the possibilities of oxy-acetylene welding. He 
wrote several books on the subject and delivered many lec- 
tures on welding at engineering meetings. 


Samuel Wylie Miller 


Tue Prest-O-Lite Company, Inc., New York, has acquired 
the business of the Acetylene Products Company which oper- 
ated two acetylene producing plants located respectively at 
Phoenix, Ariz., and El Paso, Texas. These plants are now 
being operated as units of the Prest-O-Lite Company. Everett 
R. Kirkland is superintendent of the Phoenix plant, and Carl 
F. Chesak is superintendent of the El Paso plant. R. G. Dag- 
gett, with headquarters at the San Francisco office, is district 
superintendent. 


A PLAN or shop practice consulting service has been in- 
augurated by the Malleable Iron Research Institute, Union 
Trust building, Cleveland, Ohio, and J. B. Deisher, of 
Rochester, N. Y., a specialist in malleable iron practice, has 
been engaged as a shop practice engineer for the conduct of 
the work. The general scope of his services will embrace 
consultation and advice upon all phases of melting furnace and 
annealing-oven practices and of molding practices including the 
gating and feeding of castings to insure soundness. Sectional 
shop practice meetings of shop men will also be held under the 
direction of Mr. Deisher. The Malleable Iron Research In- 
stitute has for many years conducted laboratory and exten- 
sive metallurgical research work under the direction of its con- 
sulting engineer, Prof. Enrique Touceda, of Albany, New 
York. 
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Georce H. WEILER has been appointed secretary-manager of 
the Forging Manufacturers Association, with headquarters at 
the Grand Central Terminal, New York City. This associa- 
tion embraces the major manufacturers of heavy forgings in 
this country. Mr. Weiler entered the service of the Brooks 
Locomotive Works, Dunkirk, N. Y., in 1898, and for the past 
30 years has been associated with the American Locomotive 
Company at its New York office. He served in the account- 
ing, engineering, manufacturing and sales departments of that 
company, his last position being that of manager of sales. 


W. N. AGNeEw, general traffic manager of the Worthington 
Pump & Machinery. Corporation, has been appointed assistant 
to the president and general traffic manager with headquarters 
at New York. Mr. Ag- 
new has been con- 
nected with the Worth- 
ington organization for 
more than 25 years. 
He joined the staff of 
the old International 
Steam Pump Company, 
as traffic manager, in 
1910, and in'1925 was 
made general traffic 
manager of the Worth- 
ington Pump & Ma- 
chinery Corporation. 


Tue TriMont MFG. 
Company, Roxbury, 
Boston, Mass., has pur- 
chased the Stillson 
wrench business of the 
Moore Drop Forging 
Company, of Springfield, Mass. The manufacture of both the 
Original Pattern and Popular type Stillson wrenches will be 
continued as the Sando Original Pattern Stillson and the 
Moroco Popular types, respectively. 


W. N. Agnew 


Ross F. Hayes, who during the past five years has been 
engaged as manufacturer’s agent, railroad supplies at New 
York, has become connected with the Adams & Westlake 
Company as representative, in charge of eastern sales of Rex 
car specialties. Mr. Hayes was formerly for many years with 
the Curtain Supply Company as eastern manager at New 
York and later as general sales manager Chicago. 
The Curtain Supply Company was consolidated about two 
years ago with the Adams & Westlake Company. Mr. Hayes 
is located at Adams & Westlake New York office. 


THE InpustriaL TrucK Association has been formed, the 
membership list being composed of manufacturers of electric 
industrial trucks, tractors, storage batteries and accessory 
equipment. The association is a development of the co-oper- 
ative sales promotion activity which these manufacturers have 
conducted for the past three years through the Society for 
Electric Development, Inc. The new association headquarters 
are located at 52 Vanderbilt avenue, New York City. C. B. 
Crockett has been retained as secretary in charge of the staff 
operations. Supported by an initial membership of 14 com- 
panies producing over 90 per cent of the products of the in- 
dustry, the Industrial Truck Association has for its purpose 
the broadening of present markets, education of the public 
and the solution of materials handling problems by the use 
of mechanical equipment. The founders of the association 
also see in this co-operative effort, an opportunity for fur- 
ther simplification and standardization of their product and a 
free exchange of statistical information which characterizes 
the successful businesses of today. The officers of the new as- 
sociation form its board of directors. They are as follows: 
President, M. S. Towson, president of the Elwell-Parker 
Electric Company; vice-president, E. J. Bartlett, president of 
the Baker-Raulang Company; vice president, W. C. Allen. 
president of the Yale & Towne Manufacturing Co.; treasurer 
G. A. Freeman, president of the Automatic Transportation 
Company. 
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Personal Mention 


General 


R. G. McAnprew has been appointed mechanical engineer of 
the New York, Ontario & Western, with headquarters at 
Middletown, N. Y. succeeding W. H. Davis retired. 


J. T. Five, general foreman in the car department of the St. 
Louis-San Francisco, at Springfield, Mo., has been promoted 
to mechanical inspector of the system, with headquarters at 
the same point. Mr. Fite succeeds John Foster, retired. 


GEorGE CrowpeR, general foreman of the mechanical depart- 
ment of the Georgia & Florida, has been appointed superin- 
tendent of motive power, with headquarters at Douglas, Ga., 
succeeding W. H. Dyer, deceased. 


F. N. Hrssirs, superintendent of motive power of the Lehigh 
Valley, with headquarters at Bethlehem, Pa., having voluntarily 
resigned from that position, has been appointed consulting 
superintendent of the department. 


D. W. Davis, master mechanic of the Wyoming division of 
the Lehigh Valley, with headquarters at Wilkes-Barre, Pa., has 
been appointed superintendent of the Sayre shops. Mr. Davis 
will also assume the duties of master mechanic of the Seneca 
and Auburn divisions. 


Joun Forster, mechanical inspector of the St. Louis-San 
Francisco at Springfield, Mo., retired from active service on Jan- 
uary 1. From 1898 to 1900 Mr. Forster was superintendent of 
motive power of the Colorado & Southern at Denver, Colo., 
and from 1902 to 1924 he was master mechanic on the Frisco 
at Kansas City, Mo. 


M. C. Haser, engineer of road tests of the Union Pacific 
unit; C. W. Smith, inspector of shop standards; A. J: Harner, 
lubrication engineer, and J. K. Peters, assistant to the mechan- 
ical engineer, have been appointed to corresponding positions 
on the system, with headquarters at Omaha, Neb. In the Feb- 
ruary Railway Mechanical Engineer it was incorrectly stated 
that these men had been appointed special representatives of 
the general superintendent. of motive power and machinery. 


Master Mechanics and Road Foremen 


M. R. Brockman, master mechanic of the Southern at Bristol, 
Va., succeeds H. G. Stubbs as master mechanic at Macon Ga. 


W. G. McPuerson has been promoted to district master 
mechanic of the Algoma district of the Canadian Pacific, with 
headquarters at North Bay, Ont. 


W. R. SEpERQUEST has been appointed master mechanic of the 
Midland division of the New York, New Haven & Hartford, 
with headquarters at Boston, Mass., succeeding D. P. Carey. 


G. H. Noewo tt, division master mechanic of the Lethbridge 
division of the Canadian Pacific at Lethbridge, Alta., has been 
transferred to the Regina division with headquarters at Regina, 


Sask. 


C. J. Henry, assistant master mechanic on the Eastern divi- 
sion of the Pennsylvania at Canton, Ohio, has been transferred 
to the Wheeling division at Mingo Junction, Ohio, succeeding 
J. S. Richards. 


M. JEFFERSON, master mechanic of the Lehigh Valley at 
Sayre, Pa., has been appointed master mechanic of the Wy- 
oming division. 
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J. S. RicHarvs has been appointed master mechanic of the 
Erie and Ashtabula division of the Pennsylvania, with head- 
quarters at Mahoningtown, Pa. 


H. G. Stunss, master mechanic of the Southern, with head- 
quarters at Macon, Ga. has been transferred in the same 
capacity to Princeton, Ind. succeeding Frank Johnson 
resigned. 


G. F. Tieton, shop superintendent of the Southern with 
headquarters at Knoxville, Tenn., has been appointed master 
mechanic, with headquarters at Bristol, Va., succeeding M. R. 
Brockman, transferred. 


A. Peers, district master mechanic of the Saskatchewan dis- 
trict of the Canadian Pacific at Moose Jaw, Sask., has been 
transferred to the British Columbia district, with headquarters 
at Vancouver, B. C. 


H. M. Smirn, division master mechanic of the London divi- 
sion of the Canadian Pacific at London, Ont., has been trans- 
ferred to the Schreiber division, with headquarters at 
Schreiber, Ont. 


F. D. Warner, general locomotive foreman of the Canadian 
Pacific at Moose Jaw, has been promoted to division master 
mechanic of the Moose Jaw division, with headquarters at the 
same point, succeeding W. G. McPherson. 


J. B. Porter has been appointed master mechanic of the Old 
Colony division of the New York, New Haven & Hartford, 
with headquarters at Taunton, Mass., succeeding W. R. Seder- 
quest. 


E. J. Lemieux, division master mechanic of the Regina di- 
vision of the Canadian Pacific at Regina, Sask., has been trans- 
ferred to the Lethbridge division, with headquarters at Leth- 
bridge, Alta., succeeding G. H. Noewoll. 


Isaac Perez, who served as master mechanic at various 
points on the National of Mexico since 1916, has been appointed 
master mechanic, with headquarters at Matias Romero, Oax., 
succeeding Jose Morales Sanchez, who has been transferred to 
Cardenas, S. L. P. 


Shop and Enginehouse 


D. P. Carey, master mechanic of the Midland division of 
the New York, New Haven & Hartford, has been appointed 
superintendent of shops, with headquarters at Readville, Mass. 


J. P. Laux, superintendent of the Sayre shops of the Lehigh 
Valley, has been promoted to superintendent of motive power, 
succeeding F. N. Hibbits. 


W. C. SEALY, acting superintendent of shops on the Canadian 
National at Stratford, Ont., has been promoted to superin- 
tendent of shops, with headquarters at the same point, succeed- 
ing G. M. Wilson, who retired from active service. 


A SCHOOL with a three-year course for brakemen, firemen and 
shopmen has been established by the Colorado hoard of vo- 
cational education at Grand Junction, Colo. The school is 
housed in a specially built car on the Denver & Rio Grande 
Western and has an enrollment of 250. 


Lanpis MacHINEs.—Landis bolt threading machines, staybolt 
threading machines, bolt factory threading machines, and auto- 
matic forming and threading machines are described in detail 
in catalogue No. 32 issued by the Landis Machine Company, 
Waynesboro, Pa. Data regarding various types of bolt thread- 
ing die heads and the Landis chaser are also contained in the 
catalogue. 
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Car Department 


FreD A. Isaacson, acting engineer of car construction of 
the Atchison, Topeka & Santa Fe, has been promoted to 
engineer of car construction, with headquarters at Chicago. 
Mr. Isaacson has been 
connected with the 
Santa Fe for 24 years. 
He was born at To- 


peka, Kan., on No- 
vember 12, 1884, and 
after completing two 


years of high school, 
he became a machinist 
apprentice in the car 
shops of the Santa Fe 
at that point in 1900. 
He left railway service 
in 1905 to engage in 
other business, during 
that time completing 
courses in mechanical 
and electrical en- 
gineering. In January 
1910 Mr. Isaacson re- 
entered the service oi 
the Santa Fe as a 
draftsman on signal 
construction in the of- 
fice of the signal en- 
gineer at Topeka, being transferred to the office of the me- 
chanical engineer in the following year. He was later ad- 
vanced to pattern recorder and in October, 1914, was pro- 
moted to chief locomotive draftsman. In January, 1922, he 
was further promoted to assistant mechanical engineer, with 
headquarters at Topeka, where he remained until April, 1928, 
when he was transferred to Chicago, in charge of inspection 
on new passenger and freight cars, motor inspection cars and 
locomotive tenders. On July 1 Mr. Isaacson was appointed 
acting engineer of car construction, 


Fred A. Isaacson 


Purchases and Stores 


Dav E. Reyxorps has been appointed purchasing agent 
ot the Bessemer & Lake Erie and the Union Railroad Company, 
with headquarters at Pittsburgh, Pa, 


N. H. Foster, purchasing agent of the Los Angeles & Salt 
Lake, with headquarters at Los Angeles, Cal., retired from 
active duty on December 31 after nearly 50 years of railway 
service, 


Georce W. Lercm, assistant purchasing agent and general 
storekeeper of the Minneapolis, St. Paul & Sault Ste. Marie, the 
Duluth, South Shore & Atlantic and the Mineral Range, has 
been promoted to purchasing agent of those companies, with 
headquarters as before at Minneapolis, Minn., succeeding 
Edward T. Stone, deceased. 


Jesse B. Noyes has been promoted to general storekeeper 
of the Minneapolis, St. Paul & Sault Ste. Marie; the Duluth, 
South Shore & Atlantic and the Mineral Range, with head- 
quarters at Minneapolis, Minn. Mr. Noyes has been con- 
nected with the former railway and the Wisconsin Central for 
more than 29 years. He was born on December 13, 1877, at 
Baraboo, Wis., and entered railway service as a clerk on 
the Wisconsin Central on December 16, 1899. During the 
following 10 years he was advanced through the positions of 
traveling storekeeper and local storekeeper and when the Wis- 
consin Central was leased by the Soo line on May 1, 1910, 
he became division storekeeper on the latter road at Fond 
du Lac, Wis. On the May 1, 1920, he was transferred to 
Minneapolis. His promotion to general storekeeper of the 
three railways became effective on January 1. 
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Reading for Apprentices 


OME sort of library seems to be a necessary ad- 
junct to an apprentice school. In some places it is 
more or less of a modest affair, not always carefully 
arranged or well kept. In other places the books are 
methodically arranged and kept in closed book cases. 
In practically every instance, however, an examination 
indicates that the books are largely intended for refer- 
ence purposes in connection with the school or shop 
work ; indeed, in many instances they are highly techni- 
cal and apparently some of them are only consulted as 
a very last resort. That apprentice supervisors and in- 
structors have not been entirely satisfied with this sort 
of library is indicated by questions and comments which 
have been received by the Ratlway Mechanical Engineer. 
Then, too, in recent years has come the realization 
on the part of many officers and supervisors that the 
average railroad employee is almost entirely ignorant of 
the importance of the railroads in the economic and 
social structure of the nation. Railway employees can 
well afford to take a real pride in their „organizations, 
because of what the railroads have meant in the develop- 
ment and upbuilding of the country and what they now 
mean in the continued progress which is being made 
towards higher levels and better standards of living. 
What would it not mean if the younger men who are 
entering the railroad organization could early gain an 
adequate conception of the importance of the railways 
in these respects? 

F. E. Lyford, who for several years headed up the 
apprentice work on the Lehigh Valley has been instru- 
mental in developing a new type of library for the ap- 
prentices at the Sayre, Pa., shops. It includes railroad 
books of a general nature, the reading of which will 
broaden the boy’s background and give him some con- 
ception of the importance and value of the railroads, al- 
though some of the books may be tinged with a spirit 
of romance and be easy to read, even for the boy 
whose taste in that direction has not been cultivated. 

It must be kept in mind that the books in this li- 
brary, as described by Mr. Lyford elsewhere in this is- 
sue, do not by any means cover the field, even in a 
general way. The list is restricted to keep within a 
modest financial requirement. The idea has apparent- 
ly appealed to the boys. They are contributing to a 
library fund and are interested in the enlargement of 
the library. 

The Lehigh Valley experiment would seem to offer 
great possibilities and doubtless other apprentice schools 
will be inspired to follow its lead in principle, even 
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though they may not entirely agree with the particular 
books which have been selected. It is to be hoped, 
also, that some of the railway officers or supervisors 
will be able to dig up and present to such libraries 
copies of Jim Skeevers’ Object Lessons, by John A. 
Hill. Unfortunately this good book is now out of 
print, but it should prove a real inspiration to the young 
men. Books such as this, which have proved to be a 
help to men of an earlier generation, may possess a 
real value at this time and can be put to good work, 
if they can be rescued from private bookcases and con- 
tinue their good work with the present generation. The 
Railway Mechanical Engineer will be glad to receive 
comments or suggestions as to interesting and valuable 
books for apprentices which may not be included in 
Mr. Lyford’s lists. 


The Future of the Smith Shop 


F one is to accept literally statements that have been 
made by some old-timers among the railroad mas- 

ter blacksmiths, the day of the railroad blacksmith 
shop is rapidly drawing to a close. There may be those 
who believe this to be true, but their opinion is not 
shared by an increasing number of blacksmith shop su- 
pervisors who are looking into the future with a con- 
fidence that new methods and new materials are about 
to broaden their opportunities to make the modern 
forge and spring shop a vastly more important factor in 
the maintenance of motive power than it has ever been 
in the past. To the man who looks upon the railroad 
smith shop as a place where iron is worked, the future 
holds little in prospect, but to the man who sees the 
future in terms of steel, the opportunities are limitless. 
It has taken a long time to convince some men that 
the modern forge shop requires a new type of super- 
visor. He may be either a young man with experience 
in handling steel gained as a result of contacts outside 
the railroad field, or, as in one of two instances that 
have come to our attention, a man with years of rail- 
road experience who has refused to allow himself to be- 
come old in his ideas. Such a man, with more than 
forty-five years’ railroad experience, recently told a 
member of this staff that the future of the railroad 
master blacksmith depends upon whether or not he is 
willing to accept the fact that modern steels cannot be 
handled by iron shop methods and to take the steps 
necessary to obtain the information he must have to 


process these materials without fear of their failure in 
service. 

This means that the modern forge-shop supervisor. 
must go outside of the railroad field to obtain the edu- 
cation he needs to meet the responsibilities of the fu- 
ture if for no better reason than that it is not possible 
through any existing railroad organization to obtain 
such an education from other railroad men. 

The Railway Mechanical Engineer has previously 
suggested the advisability of such a course. At this 
time the opinion is offered that the progressive forge 
shop foreman owes it to himself and to his company 
to become associated with the work that is being car- 
ried on by the American Society for Steel Treating, 
the entire activities of whieh are devoted to improved 
methods of handling modern steel. 


More Work for the 
Air Brake Association 


To work done by the Air Brake Association since 
its first convention in Columbus, Ohio, in 1894, has 
been a powerful influence toward obtaining improved 
train-brake operation and maintenance. The importance 
of its work has attracted a large membership of air 
brake men from practically every railroad in the United 
States and Canada, as well as in Mexico and several 
other countries. There has been a steady increase in 
‘attendance at its annual conventions. This increase in 
attendance has been accompanied by a corresponding im- 
provement in the quality of the reports and papers and 
in the character of the exhibits. 

The tentative program for this year, which is pub- 
lished in the news section of this issue, contains a num- 
ber of timely and important subjects. One of these sub- 
jects is the committee report on main reservoirs which is 
continued from last year. The Committee on Main 
Reservoirs has made an exhaustive study of ways and 
methods to eliminate corrosion and has gone into the 
subject of design, location of drain cocks, materials and 
protective coatings very thoroughly. The report to be 
presented this year will, in all probability, be the final 
report of this committee. Its conclusions and recom- 
mendations, together with the ensuing discussion, should 
be of interest and value to all air brake men. 

New developments in railroad appliances and equip- 
ment, in which operation by compressed air plays an im- 
portant part, have increased the work and responsibility 
of air brake foremen and supervisors. In addition, the 
maintenance of many appliances that do not operate by 
compressed air, such as injectors and steam-heat equip- 
ment, has been turned over to the air brake depart- 
ment, simply because that department is better adapted 
to perform such work. Many railroads maintain air 
compressors, feedwater pumps, and power reverse gears 
in one department, and with the same force. 

The two papers pertaining to air brakes on motor-rail 
cars and the papers on automatic train control and car 
retarders which are on the program for the coming con- 
vention at Chicago indicate that this trend in the work 
of the air brake foremen and supervisors is recognized 
by the Air Brake Association. Last year the association 
included in its program a paper on air brakes for motor 
trucks and buses. At the present time the possibility of 
the railway air brake department being required to 
maintain equipment of this character appears to be 
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somewhat remote. The same may be said with respect 
to the electro-pneumatic car-retarder equipment. ~ 

In order to cover the field in which its members are 
immediately interested, the Air Brake Association 
should include in its programs papers on the mainten- 
ance of auxiliary equipment and appliances, such as in- 
jectors, lubricators, feedwater pumps, power reverse 
gears, etc. i 


The Question of Free Service 


OT so long ago a supervisor of machine tools and 

shop equipment was heard to complain about the 
high price of machine tools. He did not fully realize 
that he was partly responsible for the prices to which he 
objected. At a recent meeting of machinery manu- 
facturers the question of how much engineering service 
it is good business to give in advance of a sale was dis- 
cussed, and the following actual experience was refer- 
red to: An inquiry for equipment, the total price of 
which approximated $7,500, included so many requests 
for information and proposed layouts that it cost one of 
the bidders nearly $500 to submit his quotation. Com- 
plete time studies and considerable drafting-room work 
were required and, after the prospective customer was 
furnished with all the desired information, a competitor 
received the order. 

Five or six other manufacturers were asked to quote 
on the same equipment and, presumably, each had to 
incur approximately the same expense, so probably 
about $3,000 was spent for engineering service by all the 
bidders in their efforts to obtain a $7,500 order. Con- 
sidering the whole proposition, this sale was made at a 
loss to the industry, yet the buyer expressed his opinion 
that the price of the equipment was rather high. 

Machine-tool manufacturers are willing to render 
liberal service to their customers, but they do not believe 
in wasteful service which some railroads are fostering 
by their practices in purchasing machine tools. Some 
railroads when entering the market for a certain type 
of tool request many builders to submit bids, which may 
be followed by one or more visits of a sales engineer, 
from each builder. He will secure all of the data pos- 
sible and then have the engineering department of his 
company prepare time studies, tool layouts, etc., all of 
which costs money and which must be included in the 
price of the machine. If this practice does not add 
materially to the prices of machine tools, then the 
manufacturers are operating on a basis which is leading 
straight toward bankruptcy. In that case, it is only a 
question of time until the present buyers’ market will 
be changed to sellers’ market, at which time the rail- 
roads will have to pay whatever prices the builders 
choose to set for their products. In either case, the 
practice illustrated does not benefit the purchaser and 
is wasteful because it is unnecessary. 

In asking for bids on machine tools it is seldom neces- 
sary to include the names of more than two or three 
manufacturers of each tool since it should be, and on 
many roads is, the function of the using department to 
eliminate from consideration all manufacturers ‘whose 
tools, for one reason or another, will not meet the tech- 
nical requirements. With a list which is limited to 
legitimate prospects befcre proposals are requested, 
much of the waste will be eliminated and the cost of 
sales engineering services reduced to something like a 
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en proportion of the amount involved in the 
sale. 

If a railroad still feels the need for a vast amount 
of engineering service prior to the purchase of a 
machine tool, a reasonable estimate of the cost of this 
service should be deducted from the price finally paid 
for the tool and the fairness of the remainder, as a price 
for the tool alone, considered before any complaints as 
to price are offered. 


Appearances Sometimes 
Deceptive 


ECENT years have witnessed a most distinct im- 
provement in employees’ magazines, several of 
which have been in existence for many years; more- 
over, the number of these magazines has steadily grown 
until there are now about fifty of them, ranging all the 
way from large, well-illustrated magazines, to elaborate 
and pretentious bulletins. The editors of these maga- 
zines have a difficult problem. They must understand 
the technique and ethics of editorial work and at the 
same time must Set up proper safeguards, so that when 
they touch in any: way upon technical subjects it will 
be done in an intelligent and constructive manner. The 
mechanical department in many of its aspects is highly 
technical, and that department also has a large per- 
centage of the employees who are reached by these 
magazines. The editors, in order to compete with other 
classes of magazines for attention, wisely make use of 
many illustrations and brighten up their publications in 
every way possible, in some cases even going to the use 
‘of special paper and ink. 
One danger is that in attempting to improve the ar- 
tistic appearance of the paper, offense may be given, or 
_the magazine may be placed in a ridiculous light in the 
eyes of some of those who are making every possible 
effort to put over constructive programs in their depart- 
ments, if great care is not exercised in checking the ac- 
curacy and suitability of the material. For instance, in 
the eyes of an artist, a locomotive is a far more live 
and active agent when a lot of smoke and steam are in 
evidence as it appears to be rushing along the track. 
On the other hand, these things are distinct signs of 
waste and inefficiency to the mechanical and operating 
' men who are fighting hard to reduce fuel costs and se- 
cure maximum efficiency in maintenance and operation. 
Too frequently the practical railroad man is offended 
by presentations of this sort, when the editors intended 
only to please. 

Again, to most engineers and railroad officers, a mod- 
ern, giant locomotive is a thing of beauty, because of its 
great power and capacity, and its ease of operation. 
The artist in searching for a locomotive, the lines of 
which may be most pleasing from his point of view, 
might prefer one of the older types, which are fast be- 
coming obsolete because of their inability to get heavy 
trainloads over the road or to operate efficiently and 
economically. 

One of the employees’ magazines recently jarred the 
sensibilities of the shop forces by presenting an artistic 
view of what purported to be a modern machine tool 
of unusual efficiency. The tool which was pictured 


was built some time in the 1860’s, and according to the . 
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standards of modern shop practice should have been 
relegated to the scrap heap years ago. Imagine the 
feelings, if you will, of a machine tool manufacturer 
when he saw this old machine played up in a prominent 
position in the employees’ magazine, when he realized 
that in the same shop there were several units of his 
own product which are quite generally agreed to be 
among the most modern tools of the type illustrated. 
These comments are not intended in any way to be- 
little the efforts of the editors of the employees’ maga- 
zines or to criticize them. These men are doing a 
splendid piece of work in a large way and are entitled 
to much commendation. Rather do we bespeak a 
closer co-operation between the mechanical departments 
and the editors of these magazines. It ought not to be 
a difficult matter for someone in the mechanical de- 
partment to act as an adviser to the editors on the use 
of photographs and articles which may concern the 
activities of that department. l 


Is There wo Tume OO 
with the Railroads? 


T motive power and rolling stock departments of 
many railroads in America are passing through a 
transition period, the effects of which have been felt 
rather severely-by the supervisory personnel for the past 
year-and-a-half. The spread of the long engine run has 
been reducing the number of engine terminals which 
have to be manned and operated and is curtailing the ex- 


-tent of the operations at others which are still in service. 


Along with this tendency toward the concentration of 
servicing and running repairs at fewer engine terminals, 
there has been a marked tendency to discontinue the 
operation of many of the smaller divisional shops, where 
formerly a few locomotives received classified repairs, 
and to concentrate this work at the one or more large 
system repair shops. 
Analogous changes have also been taking place in the 
case of freight-car repairs. As the result of system 
surveys, many railroads have relocated freight-car re- 
pair facilities at a relatively small number of shop 
points, in some cases specializing the work at each shop 
point to cover one specific type of equipment. This has 
resulted in reducing or abolishing the forces formerly 
maintained at numerous scattered locations where a 
relatively small volume of work was turned out. .. » 
These changes all augur well for the future efficienay 
of equipment maintenance. They permit the railroads 
to provide and take the fullest possible advantage of 
better facilities at the few large repair points and they 
permit a higher degree of specialization and systematiza- 
tion in the organization of repair operations. 
Unfortunately, however, transition periods are bound 
to work hardships on individuals, no matter how salu- 
tary the ultimate result may be to an industry as a whole. 
Many foremen have seen their jobs abolished. It is 
also unfortunate—and in this case for the railroads, as 
well as for individuals in the organization—that the mis- 
fortune of those supervisors who have been set back in 
the ranks has exerted a marked effect on the morale of 
those left to carry on the reorganized operations. In 
some localities, particularly in the southeastern section 
of the United States, the tendency of such changes to 
lower the morale of the supervisors has been increased 
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by a falling off in traffic which has forced severe cur- 
tailments of equipment-maintenance activities. 

These conditions are leading many mechanical depart- 
ment supervisors to ask themselves in all seriousness: 
“Is there a future with the railroads?”’, and it must be 
said that many of them are reaching the conclusion that 
the answer is “No.” 

This answer is not the result alone of the depressing 
influence of present conditions within the mechanical 
department. It is in part based on observations of such 
conditions as the loss of passenger traffic to the private- 
ly-owned automobile and motor bus and to a belief that 
something similar in kind, if not in degree, is being, or 
will be, experienced with respect to freight traffic. It 
is influenced by the recent widespread developments in 
commercial air transport, the romantic appeal of which 
is filling the public mind. It is influenced by the atten- 
tion being given by politicians to the development of 
inland waterways. In other words, there is a tendency 
to lose faith in the entire business of rail transportation. 

It is not our purpose to attempt to laugh away the 
effect of these depressing factors in the situation, but 
to inquire whether there may not be high lights in the 
picture which are as worthy of attention as the shadows. 

The entire transportation industry is passing through 
a transition period somewhat akin to that through which 
the mechanical department is passing. It has now be- 
come evident to the most skeptical that the railroads 
must share commercial transport with the motorized 
highways and the air. They may, in certain localities, 
have to share it with local waterways if sectional in- 
terests can succeed in getting the nation to finance 
their waterways for them, which as yet is by no means 
certain. Admitting the painful character of the transi- 
tion process, however, and the most sanguine hopes of 
the adherents of the other facilities, the steam railroad 
still looms up as the one great transportation medium, 
without which America’s material civilization would 
collapse, and the one on which it will have to depend in- 
definitely for the movement of the great bulk of its 
commodities, and for the bulk of its long distance pas- 
senger travel as well. Transportation by rail will long 
remain one of the great basic industries. 

It has frequently been pointed out that, with rates 
rigidly controlled by public regulation, the future health 
and prosperity of the railroads depends upon their abil- 
ity to reduce expenses. For many years the railroads 
have been reducing expenses by increasing train loads 
and in other ways improving the efficiency of freight- 
train service. This they are continuing to do, but they 
are not stopping there. The very fact that marked 
changes in the organization and methods of maintaining 
cars and locomotives are taking place is evidence that 
there is still great vitality and initiative in the industry. 

What does this suggest as to the future with the rail- 
roads? Not much, it is true, to the foreman who sees 
nothing in his job beyond conducting the routine of 
operations and methods as he finds them. But to the 
man who thinks of himself as bigger than his job and 
who finds satisfaction in the exercise of all of his 
faculties—his ability to organize and to lead, his in- 
genuity to develop improved methods and practices, 
and his skill and initiative in getting his ideas into 
practice—the opportunities are probably greater now 
than ever before. The day is past when precedent in 
the conduct of any of the widely ramifying operations 
of railroading is sacred. Efficiency in all its operations 
is a necessity of the industry. 

Railroading has never offered men soft jobs. In that 
respect it is no different now than it ever has been. 
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There will be a difference in the future. however, 
particularly in the mechanical department, in the kind 
of problems to be solved. In a former day the criterion 
of the success of a foreman was his ability to get work 
done without facilities; in other words, his ability to 
produce “bricks without straw”. It mattered little 
whether or not the result was efficiently obtained so long 
as it was obtained. 

The supervisor of the future will be judged by his 
ability to find and secure facilities and to develop 
methods whereby he can cut his costs. Indications are 
that the opportunities for reducing costs without the 
expenditure of capital are fast being discounted. The 
problems of present and future supervisors are problems 
of specialization and systematization, in the solution of 
which the use of highly developed and specialized facili- 
ties will be of constantly growing importance. The 
romance of the old-time rough-and-ready railroading is 
passing, but to the type of supervisor who is willing to 
swap the “grandstand” appeal of romance for the op- 
portunity to utilize every faculty of his mind and his 
personality, in a business than which there can be none 
more essential, there is now and long will be a future 
with the railroads, 


New Books 


` 


THIRTEENTH ANNUAL REPORT OF THE ENGINEERING FOUNDATION. 
Thirty-six pages illustrated, 7 in. by 10 in. Published by 
the Engineering Foundation, Engineering Societies build- 
ing, 29 West Thirty-Ninth street, New York. 

This is the annual report for the thirteenth year of 
activity of the Engineering Foundation which func- 
tions under the joint auspices of the American So- 
ciety of Civil Engineers, American Institute of Min- 
ing and Metallurgical Engineers, American Society of 
Mechanical Engineers and the American Institute of 
Electrical Engineers. It contains a resume of the 
origin and function of the Engineering Foundation, a 
review of the year’s activities, a list of the members of 
the Foundation, a brief outline of the various projects 
which the Foundation is sponsoring and a list of the 
fifteen publications that have been published during the 
past thirteen years. 


THE ENGINEERING INDEX, 1927, 898 pages, 6% in. by 9% in. 
Price $8.50, to A. S. M. E. members $7.50. Published by 
The American Society of Mechanical Engincers, 29 Vest 
Thirty-ninth street, New York. 

The Engineering Index is a familiar volume to all those 
who are connected with any of the engineering profes- 
sions. It has been published since 1884. With this 
volume, however, the American Society of Mechanical 
Engineers brings to a close another period in the history 
of the Index. The system which has been used in 
previous years, of indexing only the most important 
articles in somewhat limited fields of engineering, was 
discarded with the inauguration, the first of this year, 
of the Society’s new weekly card index service. This 
new service involves the reviewing of a larger number 
of publications from which will be indexed a greater 
percentage of material. It is expected that approxi- 
mately three times as many items as heretofore will be 
prepared. Future annual volumes of the Index, there- 
fore, will be decidedly larger in size. 
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Fleet of gas-electric rail motor cars placed in service on the Rock Island Lines in 1927 


Rail Motor Design and Maintenance’ 


Some pertinent comments on these two vital phases 
of motorized rail equipment 


By E. Wanamaker 
Electrical Engineer, Chicago, Rock Island & Pacific, Chicago 


lubricants, reclamation of lubricant, etc., are all 

closely interwoven and more or less interde- 
pendent. It therefore is desirable that all concerned 
make thorough studies, complete in every detail, before 
buying motorized rail equipment. Otherwise they will 
fail to secure that equipment which will render the 
greatest net economy, giving due consideration to the 
first cost and the allied fixed charges, cost of main- 
tenance, cost of operation, and the reliability of the 
equipment, assigning a definite value to the equipment, 
so that the proper charges can be made for the loss oc- 
casioned on the day when the equipment is inoperative 
or unavailable for service. There is also the obso- 
lescence feature to be considered, which at this time is 
a most important factor in view of the rapid develop- 
ments and improvements that are being made. 

The electrical equipment is more nearly stand- 
ardized than the engine equipment, but even so, 
a careful study of such equipment should be made prior 
to its purchase, both as to reliability and efficiency, and 
it might be well to bear in mind that reliability is the 
prime factor and generally a small percentage of effi- 
ciency can be sacrificed to increase the necessary factor 
of reliability. 

The method of control is also an important factor 
and should be carefully considered both from an oper- 
ating and maintenance standpoint, at the same time 
bearing in mind that the equipment has to be operated 
in practically all cases by men who have spent their 
lives in becoming efficient operators of steam locomo- 
tives, and maintained by forces trained in the mainte- 
nance of steam equipment. 

It might also be well to bear in mind that the power 
plant, including, the engine, electric transmission and 
control, together with the necessary appurtenances and 
accessories, including cooling system, are the heart and 
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* Abstract of two sections of a paper on Rail Motors presented be- 


fore the March meeting of the Western Railway Club. 
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lungs of a rail motor, and are therefore of the most 
vital importance and should receive the utmost and care- 
ful consideration by those competent to judge the qual- 
ities and advantages as well as the weaknesses and dis- 
advantages of the various equipments offered to the pur- 
chaser. 

It is not only necessary that the individual or com- 
ponent parts of the rail motor as a whole be properly 
designed and built, but also that they be properly co- 
ordinated, one with the other. 

The internal combustion engine is the most vital, and 
at the same time, the most difficult part of the equipment 
to design, build and maintain. To begin with, the crank 
shaft must be of sufficient strength and its bearings of 
ample capacity to operate successfully under all operat- 
ing conditions and loads that may be imposed upon it, 
which are within the rated capacity of the engine. As 
a matter of fact, designers are prone to skimp this most 
vital part of the engine. The designers are also prone 
to skimp on the strength of the connecting rod and the 
capacity of the connecting-rod and wrist-pin bearings. 
The writer’s personal opinion is that it would cost com- 
paratively little more to increase the strength and ca- 
pacity of these most vital parts. Such strengthening 
would not only reduce the liability to failure, but would 
very materially reduce the cost of maintenance. 

Generally the engine frames, or what are commonly 
‘known as the upper- and lower-half crank-case sections, 
are of sufficient strength for the duty for which they 
were designed ; likewise, the cylinder blocks and sleeves 
where used. However, when we come to the heads, 
every effort of the designer should be enlisted to pro- 
duce heads of such design as will‘permit them to with- 
stand the tremendous loads and strains that are placed 
upon them in heavy duty rail service. The valve-oper- 
ating mechanism should be ample and of a rugged de- 
sign such as will insure permanent adjustment and free 
operation of the valves. The design should be such 
that no difficulty will be experienced in making the nec- 
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essarily frequent periodic inspections and adjustments 
if the engine is to operate efficiently. 

The pistons should be well designed for the service 
they are called upon to render and, at the same time, 
as light as is compatible with strength and safety. 

The. lubrication system of an internal combustion en- 
gine, especially, in rail service where the cooling fa- 
cilities are limited, has an extremely important and most 
difficult dutyta perform. Some designers favor a dry 
crank case’Sump lubricating system; that is, one em- 
ploying a tank located separately from the engine and 
connected thereto by pipe, this tank containing a strainer 
or filter and acting as the oil storage reservoir for 
the engine lubricating system—the oil being pumped 
from the tank to the engine parts to be lubricated and 
the oil draining to the crank case sump where it is picked 
up by a scavenger pump and returned to the storage 
tank and filter, preferably through an oil cooler. 

Some designers seem to favor storing the oil in the 
lower tank case. In either case the system should have 
ample capacity for the heavy duty that it has to per- 
form. Likewise, the pumps and piping should be of 
ample capacity and the workmanship and material 
should be beyond reproach. 

In any lubricating system every facility should be 
provided to insure ease and accessibility for cleaning 
and maintaining the oil cleaning or filtering devices. It 
might be well here to state that the heavier the engine 
the more essential becomes an oil cooler. 


Two Classes of Engines 


The engines used so far in rail motors may be di- 
vided -into two classes, one which carburetes the fuel 
and one which supplies the fuel to the cylinders by means 
of a solid injection system. The carbureted engine re- 
quires an external ignition system, such ignition sys- 
tem being one of several forms of electrical de- 
sign. The oil-injection type of engine does not require 
any external source of ignition since the charge is fired 
by the heat of compression. In either case the function 
performed is a most important one. 

Carbureted engines may burn either gasoline, distil- 
late or light oil. Whether burning gasoline or distillate 
fuel, it is essential that the carburetors be kept in 100 per 
cent normal operating condition at all times, and the 
simpler and more rugged they can be made, the better 
for the rail motor. The same holds true with the solid 
oil-injection devices used on the oil engine. 

The function of the ignition system of a carbureted 
engine is a most important one. The larger the engine, 
the greater the difficulty in designing a satisfactory ig- 
nition system. With an increase in cylinder size, the 
single spark plug is no longer adequate for the job, and 
multiple plugs per cylinder are required, and they must 
function simultaneously. This is only possible with an 
improved device for supplying the electric current to 
them. This has been accomplished up to and including 
two plugs per cylinder, using magnetos, which operation, 
however, has not been entirely satisfactory. The result 
has been the development of a battery-ignition system, 
which has already proved its worth, although there is 
still plenty of room for improvement. No doubt with- 
in the next year or so battery ignition will be standard 
on many heavy-duty engines. 

In a more or less facetious vein the author would like 
to say that most engine designers and manufacturers, 
at least insofar as engines for rail motor service are 
concerned, have been exceedingly guilty in tying on a lot 
of 10-cent store contraptions to an otherwise well-de- 
signed and well-built engine when considering such parts 
as ignition and carburetion systems, 
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Cooling System Often Inadequate 


One of the weakest features of a rail motor has been 
the poor design of the cooling system. This probably 
was occasioned by the fact that until quite recently 
heavy-duty internal-combustion engines were used only 
in marine or stationary service where the cooling was 
a comparatively very simple problem. With the applica- 
tion of heavy-duty engines to rail motor service and to 
a lesser degree in highway motor-coach service, the;, 
problem of engine cooling tremendously increased and?" 
it has taken some time for the designers to develop a`- 
satisfactory cooling system. However, it is felt that 
today satisfactory cooling systems are efttirely feasible. 

A satisfactory cooling system must cool the engine 
sufficiently in the hottest weather under the heaviest 
load and at the same time must not be liable to freeze 
up in the coldest weather under the lightest load. The 
author’s personal opinion is that an automatic tempera- 
ture control of the cooling water is necessary for the 
larger units now being applied to rail motors. 

The base on which the internal-combustion engine 
and generator is mounted must be sufficiently rigid to 
insure permanent alinement of the crank shaft and gen- 
erator shaft, and the coupling between them should be 
of such design as to insure freedom from failure and 
yet sufficiently flexible to take care of any slight mis- 
alinement and harmonics in the engine. The generator 
should be of extremely rugged design, especially as re- 
gards the commutator and brush rigging. The insula- 
tion should be of extremely high grade to insure against 
grounds, shorts and flash-overs. The coil insulation 
should be such as will withstand a very high tempera- 
ture. Particular attention should be given to the ac- 
cessibility of brushes, brush rigging and bearings. 

The traction motors should be of an extremely rugged 
design due to the isolated service conditions under 
which they often operate. They should preferably be 
of the self-ventilated type rather than the blown type. 
The bearings should be liberal in size and have an ade- 
quate lubricating system, so arranged that oil may be 
replenished and inspection made without great difficulty. 
The brushes and brush holders should be of rugged 
design and accessible for inspection and adjustments 
through the inspection holes. 

The important things in a traction motor are good 
commutation, freedom from flash-overs, grounds, shorts, 
and broken bands. Traction-motor leads should prefer- 
ably be on the axle side to facilitate inspection and 
maintenance. 

The storage batteries of rail motors are an integral 
part of the power plants and as such should have their 
duty confined insofar as is possible tc generator field 
excitation and engine starting. They should be of the 
most rugged and efficient design possible to obtain. They 
should be housed in such manner as to insure good ven- 
tilation, ease of inspection and flushing. 


Simple Rugged Control Needed 


The control system should be as simple and rugged 
as it is possible to obtain and have as few relays, con- 
tactors, automatic switches and electrical interlocks as 
possible. The electrical control should be interlocked 
with the throttle. The operation of the control should 
be as near like the operation of a steam locomotive as 
is possible. The contro] should have incorporated some 
feature or device to stop the engine in case of failure 
of the lubricating system. 

A great many who have had experience with rail- 
motor operation are strongly in favor of having a dead- 
man control feature incorporated in the control in such 
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manner as to safeguard train operation and protect the 
power plant equipment without working a hardship on 
the engineman. 

Many designers and operators favor regulated air 
pressure for delivering fuel to the engine, while others 
favor an electrically-driven pump and overflow system. 
There is much to be said on either side as regards safety 
and reliability of service. 

To safeguard train operation there should be not less 
than two warning-signal horns. 

The heating system of a rail motor should be such 
that the engine room can be kept warm during layover 
periods. Recent investigation developed that enough at- 
tention has not been given to the heating systems. In 
some cases it has been found that the heating systems 
had been well designed and installed but did not heat 
the cars due to insufficient draft for the fire. A special 
smoke jack was developed to increase the draft, which 
made the system entirely satisfactory. 

The sand boxes should be so designed that they can 


roof ventilators. Engine exhaust should aid in ventilat- 
ing the engine room. 

The trucks should be of rugged design to. insure 
permanent alinement of wheels. Some provision should 
be made to permit removing wheels without jacking up 
the entire truck frame. Removable outside pedestals 
have been employed for the purpose. This subject is 
one well worth much study and further development. 

For rail motor cars the Post Office Department has 
developed a specification covering strength of car body, 
which is well within the limits of good car construction 
without sacrificing the economy of light weight construc- 
tion. 


Definite Maintenance Organization Required 


The following is written to indicate one method of 
handling motor cars and motor trains at mechanical ter- 
minals which should produce good results. There may 
be other methods as good or better, but in any event this 
outline will, it is felt, show the necessity for intelligent 


Form M.P. 165 1M 6-27 LKG 
Gas Flectric 


ROCK ISLAND LINES 
Mechanical Department 
MOTOR CAR INSTRUCTION AND RECORD 


Deetlate bering 


Valve tappeta— 
s inspect and adjust 
Commutator end flt at! Tor or bok: 
cap % full every month, 022" old. 


end every week. 


Fuel stralnera and 
carburetor nosiee— 
check and clean 
every week. 


Controller Contactors 
and Connestions— 
check and clean 

every werk 


Inspect and Oil Traction 
Motor Bearings at least 
once every week. Allow 
able limit of wear 3-16". 


Magneto, Distributors, 
Spark Plaype-- 
cherk end clean drain 


p ot 

«0207, Fire at 30° 
\dvance— Bet apart plug gap .020° 
every wrek. 


Bvery weet. 7 z 


Blow out fuel lines and 


"Traction, z 
toaa Fan and Compressor Motor 
Commutators, brushes and 


check and clean 
every two weeke 


Water Dump Faching— 


luspect and renew if check. and. ciris 


kohises every two weeks, 


every two werka, 


f 
| 
i 
i 
i 
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| 
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All Wiring 
Connections— 
Check for tightness 
every month, 


Throttle and Air Starter 
check, clean and Tub-icate 
every month. 


Air Compressor— 
Change Oil 
every two montha 


Spred Indicator 
Eemove and grese 
every 15,000 miss. 


Monthly record card which has proved effective in promoting better rail motor maintenance on the Rock Island 
The reverse side of this form contains a condensed list of operating and maintenance instruciions, a list of the spare 
parts which must be carried and a form for a daily record of battery gravity tests and flushing 


be filled from the outside of the car and have suitable 
covers to exclude rain, snow, etc. The sander equipment 
should preferably be so arranged that sander pipes will 
be kept free and in condition to start the flow of sand 
even if it be a little moist. 

The engine-room ventilation should be so arranged 
that the engineman can regulate it, preferably by ad- 
mission of air through the front-end which should force 
hot air toward the rear of the engine room and out of 
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and careful maintenance; i. e., that the maintenance be 
fully familiar with the small details of construction, as 
well as with the general design and operation of the 
equipment in their charge for the reason that adjust- 
ments, clearances and tolerances of the motorized equip- 
ment, and especially the engine and it’s accessories, are 
exceedingly fine and close—just the opposite of those 
that are used in locomotive and car maintenance—and 
for the same reason the necessity of preventative main- 
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tenance is one hundred fold more necessary than it is 
in the handling of steam equipment. 

For exampie: The timing of the ignition, the valve 
events, etc., may be off a small percentage of the whole 
—a percentage that in steam practice would mean per- 
fect operation but in internal-combustion engine practice 
may easily mean a total failure. 

Motor cars may be successfully maintained by follow- 
ing either of two general systems of organization. The 
choice of the system will depend somewhat upon the 
number of motor cars in service, their distribution over 
the railroad and the general policy of the railroad as 
regards the operation and maintenance of motive power 
and rolling stock. 

The system in use on the Rock Island is primarily a 
divisional organization. The other is a system in which 
the bulk of the responsibility is borne by a superin- 
tendent or supervisor of motorized equipment located at 
general headquarters in the operating department, with 
assistant district and territorial assistants who keep 
closely in touch with the individual rail motors and the 
individuals who maintain and operate them. 

In the divisional organization there is one man at the 
general headquarters with or without assistants, depend- 
ing upon the number of motorized equipments in serv- 
ice, who does not directly follow up the maintenance 
and operation of the individual motor cars or motor- 
car power units but who does handle and clear matters 
having to do with the design, purchase, operation and 
maintenance of such equipment. 

The studies and recommendations regarding the pur- 
chase and operation of motorized equipment should pre- 
ferably be in the hands of a committee from the general 
offices consisting of representatives from the traffic, 
transportation and mechanical departments, including 
the general head of motor car operation, this commit- 
tee working in connection with the division traffic, 
transportation and mechanical officers, as weil as with 
the sub-district or district-traffic, transportation and me- 
chanical officers. 

At such time as an agreement is reached relative to 
the recommendations for the use of motorized equip- 
ment, the entire matter should be referred to the chief 
operating officer for handling. In this manner equip- 
ment is only purchased after it is definitely known when 
and how it can be assigned, operated, etc., so as to effect 
the estimated savings or earnings. 

When the equipment is received after having been 
duly inspected and tested, the design and type having 
been originally passed on by the responsible heads of 
all departments concerned, it is delivered to the various 
runs to which it has been assigned. In case a road 
is divided into two or more districts, the equipment then 
comes under the district organization; i. e., general man- 
ager, or manager and his staff, and they in turn require 
the division people to maintain and operate the equip- 
ment. : 

It is generally advisable to have one or more district 
supervisors, depending upon the number of equipments 
in service. This supervisor should report to the ranking 
district mechanical officer, and his duty should be to see 
that the master mechanics, general foremen and road 
foremen, who are directly responsible for the main- 
tenance and operation of the motor car equipment, are 
fully informed and advised. 

If there is much equipment involved, it is also ad- 
visable to have an expert traveling motor-car mechanic 
who is capable of doing any of the mechanical work 
on the power plant equipment so that he may, by work- 
ing with local maintainers or mechanics, give them an 
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opportunity to become thoroughly familiar with the 
exact and detailed methods and requirements necessary 
for properly caring for such equipment. He should also 
inspect and pass upon all back-shop work. 

In general, if this system of organization is followed, 
the division people soon become familiar with this new 
type of motive power and are able to maintain and oper- 
ate it successfully and economically. Also, under this 
system the local people, as time goes on, become more 
and more competent and efficient, with the result that 
the maintenance and operation of such equipment be- 
comes as much a part of the general scheme of railroad 
operation as the maintenance and operation of the steam 
locomotive. 


Road Foremen Must Be Instructed 


The qualifying of road foremen of equipment is a 
most important and vital factor since, they are the men 
who must, in turn, qualify and supervise enginemen op- 
erating the motorized equipment. 

The sub-district or district supervisors and traveling 
motor-car mechanic should periodically inspect and make 
a report on each motor car. Onecopy of the report should 
go to the division master mechanic, one copy to the local 
foreman in charge, one to the district superintendent of 
motive power, and one to the supervisor of motor car 
equipment and operation in the general office where it 
is kept on file. In this way all those bearing responsi- 
bility for the maintenance and operation of the motor- 
ized equipment are kept fully informed as to the exist- 
ing conditions and requirements. 

It is a good idea to have a history or record card for 
each motor car, containing the most important and vital 
instructions for the operation and maintenance of the 
car—the opposite side of the card having designated 
space for entering the necessary terminal inspections and 
records of adjustments, etc., as called for on the card. 
This card should be arranged to take care of a monthly 
period and at the end of the month be forwarded to 
the supervisor of motor-car operation in the general of- 
fice, transferring the last entries from the old card 
when putting up the new one. In this manner a con- 
tinual record of the performance of the motor car is 
available, a study of which will do much to guide those 
responsible for the design, purchase, maintenance and 
operation of motorized equipment. 

When an engineman takes a motor car or a motor-car 
power unit out of an engine terminal, unless it happens 
to be at an isolated point where he, himself, is primarily 
responsible for the care of the equipment, he is justified 
in assuming that the car is turned over to him in good 
operating condition and ready for service. He should, 
however, assure himself by careful inspection and test- 
ing out all such parts as may be necessary that this is 
true before leaving the terminal and he should also see 
that all necessary supplies, spare parts and tools are on 
the car. 

If the engineman has been duly qualified, he will have 
made himself entirely familiar with the equipment which 


-he is to operate, knowing that he is free at all times 


to ask or seek any information he desires and that 
such information will be forthcoming. Upon completing 
a trip the engineman should make out a complete in- 
spection and work report, the form for which should 
have been worked up especially for motor-car opera- 
tion. 

In case there is any part of the power plant or car 
not operating as it should, he should also talk to the 
local foreman or responsible maintainer in charge, en- 
deavoring to give as clear and complete a picture of the 
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situation as possible, to facilitate making repairs. 

When a motor car or motor-car power unit arrives 
in the mechanical terminal after completing its run and 
the engineman has completed his inspection and report, 
the local forces responsible for the maintenance of the 
equipment should take immediate action to do everything 
necessary as rapidly as possible to place the equipment 
in condition to be dispatched on its next trip, since the 
cost of motor-car equipment is such that it can not be 
left standing for long periods in the terminal as have 
our steam locomotives. 


Refuel the Motor Cars Promptly 


It is generally desirable to fuel a motor car as soon 
as it comes in off its run if its fueling station is at that 
end of the run. In this connection and as the motor-car 
units become larger, it will probably be found desirable 
for the railroad to install its own fuel stations. In 
case of distillate and oil-burning engines, this is prac- 
tically necessary in all cases. 

Fuel stations should be carefully installed with such 


MECHANICAL DEPARTMENT 


Mites Run Consumed Gate. Gasoline. —. 
Temperature Cooling Water Max________ Aweraga_________ Low. 


INDICATE BY X IF REPORTED FOR WORK, 

MAKE ANY ADOITIONAL REMARKS ON BACK OF REPORT, 
Berd 1 copy to E:ectreal Eng.-ser's Ome, Chicago 

Ratan | cup on Reundnouse lue. 


Work report which is made out at the end of each trip 


stcrage capacity as to permit purchase and delivery of 
fuel in tank-car lots. The installation should be so made 
as to reduce fire hazard to an absolute minimum. All 
fueling pumps should be metering. Whether they be 
hand or power-operated will depend entirely on the 
time available, the cost of labor at the particular point 
involved, etc. Precaution should be taken to keep water 
and all foreign matter out of the fuel at all times. 

If a crank-case lubricating-oil change is due, the oil 
should preferably be changed as soon as possible after 
the car comes in off of its run. Now that the reclaim- 
ing of crank-case oil has been proved to be an economic 
success, the crank-case drainage should be carefully col- 
lected for reclaiming in the local plant or for shipment 
to a district or central reclaiming plant. Every effort 
should be put forth to save all the drainage in view of 
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its economic value, after the oil has been reclaimed. 

In case distillate or kerosene is used for flushing oil 
tanks or crank cases after same have been drained, this 
kerosene or distillate should not be put in with the 
crank-case drainage, since it will increase the cost of 
reclamation, but should be thrown on the coal pile or 
used for fire lighting or some other purpose for which 
it is suitable. 

The reclamation of engine lubricating oil is a large 
subject within itself and it is not within the scope of 
this paper to go into the value and desirability of the 
practice except to say that it is an easy way to effect 
handsome savings. 

It is preferable to change the crank-case oil when 
possible before the motor car is put into a shed or en- 
gine house. 


Housing Motor Cars 


Except in very cold climates it will probably be ad- 
vantageous in many instances to let motor cars stand 
outdoors, unless work is to be done which can be better 
and more easily performed when the car is housed. A 
careful study and check should be made to determine 
at what terminals or at what times money can be saved 
by leaving the car outside, it being borne in mind that 
many times it is desirable to house the car, not so much 
for the benefit of the car as for the benefit of the men 
who are maintaining the equipment. At home termin- 
als, or where suitable housing for motor cars is avail- 
able without any heavy expenditure for housing facili- 
ties, it is in all probability desirable to run motor cars 
in the house unless they are going out again in a short 
time. 

All open flame lights and fires must be kept away 
from motor cars at all times, and the pits over which 
they stand must be kept free and clean of oil, grease, 
gasoline, etc., otherwise a bad fire hazard will exist. It 
is a good practice to flush all such pits daily to be sure 
they are entirely clean and free. 

Every precaution should be taken to prevent the ac- 
cumulation of oily rags, waste or other inflamable ma- 
terial on the cars, in fueling stations, motor-car sheds or 
engine houses. 

In case motor cars are kept in a house containing 
steam locomotives, it is desirable to keep them as far 
apart as possible, both on account of fire hazard and 
tor the reason that steam, smoke and gas from the 
steam locomotive is apt to injure the finish of the mo- 
tor cars. Where possible a section of the engine house 
should be blocked off from the rest of the house by a 
fire wall, thus forming a separate section of the building 
for motor cars only. 

Engine houses and sheds used for housing motor 
cars should be thoroughly ventilated to prevent the ac- 
cumulation of inflammable or engine exhaust gases. Af 
motor-car terminals should have an easily available sup- 
ply of water suitable for engine-cooling system, clear 
and as free from scale-forming matter as possible. 

In case motor cars are kept in a coach yard or yards, 
every precaution against fire hazards should be taken 
the same as though they were standing in a shed or 
house, and it might also be said that the foregoing holds 
good for freight or switching motorized equipment, as 
well as for passenger motorized equipment. 

When motor-car runs terminate in a large terminal, 
it is possible to make a quick inspection; also to get 
such maintenance work as may be necessary quickly 
performed, since several maintainers are available. In 
other words, one maintainer will inspect the trucks, car 
body, safety appliances, interior of the car, etc. At the 


179 


same time one or more other maintainers are inspecting 
the engine, cooling system, control system, generator, 
traction motors, air brakes, pumps, heating system, etc., 
and all other parts of the power plant or motor-power 
equipment, taking such steps as may be necessary to 
place each part of the motor car and its power plant in 
safe operating condition with the least possible delay. 
A check should be made to determine whether or not 
any of the periodical inspections are necessary. If so, 
they should be made in accordance with the standard 
„instructions. 

The successful operation of motor cars or motor-car 
power units depends quite largely upon the degree of 
„success with which the mechanical department will be 
able to maintain them. In other words, the mechanical 
department has the brunt of the burden to bear in the 
successful operation of motor cars and motor-car trains. 


Did Brown Waste 
His Time ? 


In which a sidelight on apprentice training 
ts described 


By An Observer 


66 R. BROWN, what sort of a line or figure does 
a locomotive crank pin make as the engine 
moves along a track?” asked a certain railway machinist 
apprentice of his instructor as the latter stopped at the 
apprentice’s bench during an inspection round. 

“Well Jack,” answered the instructor, “part of my 
job is to answer your ‘echnical questions, and another 
part of my work is to teach you to frame your questions 
in such a way that you can’t be misunderstood. Now 
let’s try to analyze your question. Do you mean the 
figure or line followed by the crank pin with reference 
to the center line of the axles, or the line of travel of the 
crank pin with respect to the rail?” 

“I guess I mean the line of travel of the crank pin 
with reference to the rail,” answered the apprentice. 
“I can see that it travels in circles around the center 
line of the axle all right.” 

“Good,” said Brown, “you've analyzed the problem 
correctly, so far; and since it would not mean much to 
you if I told you that the crank pin actually travels 
through a cycloid as the engine rolls over the rails, I 
think that you and I had better perform a little experi- 
ment to prove it. We’ll make this experiment at the 
noon hour today, if you’ll make me a stud like this 
sketch. We'll use that miniature pair of drivers up in 
the apprentice room. By the way, Jack, how will you 
make this stud at a minimum of trouble and ex- 

nse?” 

“Oh! I’ll get Tommy Hayes, over on that little port- 
able engine lathe, to grab this short bit of 34-in. square 
stock in his chuck and turn it for me to form. That 
will only take a few minutes of his time and after he 
gets it formed I'll run some threads on it with a 14-in. 
die and have it all ready for vou.” 

“While you’re doing that,” said Brown, “TIl be drill- 
ing and tapping one of the crank pins on the miniature 
drivers and making a little blackboard to set up beside 
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the rails of the miniature track. Then, by rolling the 
drivers along the rails with our stud-point just touch- 
ing the blackboard we will get a demonstration of what 
actually happens. It’s what a college man likes to call 
a graphic demonstration, Jack.” 

The experiment was duly performed during the noon 
hour (with the writer as an interested observer). The 
apprentices who witnessed this little demonstration came 
away with about as clear an idea of this form of cycloid 
as has the average student of analytical geometry. 

Now it will probably be argued by many that this 
whole matter was too abstruse to be of any practical 
value. In fact, the writer was inclined to this view un- 
til the matter had been discussed with the apprentice in- 
structor. This particular apprentice instructor’s name 
is not Brown. While there is no need to conceal his 
identity, he himself prefers a pseudonym. 

“I achieve my modest results in training these boys,” 
he says, “strictly by my own methods and I do not 
care to be answering a lot of inquiries concerning these 
methods or to enter into any lengthy defense of them. 
One rigid policy of my system is that no reasonable 
technical question from one of my boys shall go unan- 
swered, in so far as I can prevent it. That is why I gave 
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other boys would like to know what a cycloid 
Here is the equipment with which Brown 
made his demonstration 


looks like. 


what you seem to think a rather elaborate demonstration 
of a matter that will probably have no great practical 
value to those apprentices. 

“However,” continued Brown, “I don’t have to re- 
mind you that in vocational training, as well as in aca- 
demic training, we have to consider intangible values as 
well as practical results. I believe that such things as 
the answering of that boy’s abstruse question reflect 
pretty well in the morale of the whole group; and who 
is to be the judge of what constructive lines of thought 
have been set up in that boy’s mind, or in the minds of 
others of the group, by that demonstration? I’ll venture 
that right now some one or another of those boys is try- 
ing to analyze the movements of parts of valve gears— 
say, the blade pins of a Stephenson valve gear. Certain- 
ly, such thoughts are about as healthy for them as the 
Pee of dissipations, or memorizing stale jokes, aren’t 
they: 

“Well, the sermon’s over and I’ve got to get back to 
my rounds. Drop in whenever you get a chance and 
we'll try to formulate better educational schemes for the 
bunch that is to step into our shoes and carry on what 
we have started.” 
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Suggested Library for a Railroad 
Apprentice School 


The problem is faced from an entirely new angle 
By F. E. Lyford 


Special Engineer, Lehigh 


HEN a railroad apprentice starts on his time, 

some effort should be made to show him the 

broader side of the career he has chosen and 
also to interest him in its historical record. The rail- 
roads of our country have played such a fascinating, 
romantic part in its development that there need be 
little fear of having a boy show any lack of interest 
once he has been properly introduced to railroad litera- 
ture of the right kind. Realizing, however, that many 
apprentices are of the type that does not do much read- 
ing, it requires some study how best to stimulate the 
interest that will start the boy on his reading program. 
The apprentice school library should be a good starting 


point and it is with that idea in mind that the following - 


suggestions have been made after some thought and 
study as to what will appeal to and be helpful to boys. 

To go back just a little, let it be said that some time 
ago the Railway Mechanical Engineer asked a number 
of apprentice supervisors as to the contents of their 
apprentice school libraries. The replies were very 
similar, since all the libraries consisted practically en- 
tirely of reference books, hand-books and text books. 
‘The apprentice school with which the author was at 
that time connected wished to start a library and the 
Railway Mechanical Engineer allowed him to examine 
these replies and lists. It was at once apparent that 
the broader type of railroad books had been entirely 
overlooked. At the suggestion of the editors of the 
Railway Mechanical Engineer, Miss Elizabeth Cullen, 
reference librarian of the Bureau of Railway Ecouom- 
ics, Washington, D. C., was then consulted. Great 
credit is due Miss Cullen for the complete data that 
were supplied on books pertaining to railroads that 
would interest and grip the imagination of the boys and 
still be very worth while ; indeed, it is largely from Miss 
Cullen’s list that the suggested library has been chosen. 

In selecting the books for an apprentice library, three 
divisions have been considered. The first division in- 
cludes books which contain interesting, exciting narra- 
tives of the pre-railroad and early railroad periods, as 
well as one or two interesting books on railroads in 
general. Ease of reading, action, romance and inter- 
esting presentations of facts have governed the selection, 
and the books chosen also outline a definite background 
and should excite a desire for further knowledge of 
railroad development. 

The second division contains those books which are 
a step ahead of the ones in the first division and go 
more into the details of the railroads’ history. Biog- 
raphies, histories and greater elaboration of certain 
periods are covered in this second list. 

These two lists make up probably as many books as 
an average apprentice school can afford and have been 
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kept rather low in number for that reason. The first 
list can be purchased for about twenty-five dollars, 
while the second may cost twice that amount. 

The third division contains the necessary technical 
books for reference; the suggested list may be varied 
according to the experiences and preferences of the 
school supervisors. These are the books that are 
probably now on hand in every railroad apprentice 
school. 


Division 1—Introductory Railroad Books 


The books of the first division are arranged roughly 
in a suggested order of reading. The publishers’ names 
are given in all cases to enable the books to be readily 
located. 

The Covered Wagon, by Emerson Hough, published by 
Grosset & Dunlap. 

54-40 or Fight, by Emerson Hough, published by A. L. 
Burt Company. 

The U. P. Trail, by Zane Grey, published by Grosset & 
Dunlap. 


Whispering Smith, by Frank Spearman, published by 
Grosset & Dunlap. 
Across the Plains, by R. L. Stevenson, published by 


Charles Scribners’ Sons. 

A Book of Escapes and Hurried Journeys, by John Buch- 
an, published by Houghton, Mifflin Co. 

Power, by Arthur Stringer, published by A. L. Burt Com- 
pany. 

I Sing the Pioneer, by Arthur Guiterman, published by 
E. P. Dutton & Co. 

Trains, Tracks and Travel, by T. W. Van Metre, pub- 
lished by Simmons-Boardman Publishing Company. 

When Railroads Were New, by C. F. Carter, publishcd 
by Simmons-Boardman Publishing Company. 

The Story of the Railroad, by C. Warman, published by 
D. Appleton & Co. 

Catalog of B. & O. Centenary Exhibition, published by 
the Baltimore & Ohio Railroad. 


Division II—Additional Railroad Books 


The second part of this suggested library does not 
consider the pre-railroad era quite as much as do some 
of the books in the first division. The great strides 
that have been made in transportation can be best vi- 
sioned by reading of transportation just before the 
coming of the railroads and realizing that up to that 
time no change had been made in land transportation 
for thousands of years. 

The Way of the West, by Emerson Hough, published by 
Bobbs-Merrill Company. 

American Notes, by Charles Dickens, published by The 
Macmillan Company. 

A Short History of American Railways, by S. Thompson, 
published by D. Appleton & Co. 

E. H. Harriman, by George Kennan, published by Hough- 
ton, Mifflin Company. 
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Life of J. J. Hill, by J. G. Pyle, published by Doubleday, 
Page & Co. 

Commodore Vanderbilt, by A. H. S. Smith, published by 
Robert McBride & Co. 

I Had a Hunch, by A. E. Sullwell and J. R. Crowell, 
published in the Saturday Evening Post. 

Historic Railways, by R. S. Holland, published by Macrae- 
Smith Company. 

The Rise of Rail Power in War and Conquest, by E. 
H. Pratt, published by J. B. Lippincott Company. 

The Anthracite Railroads, by J. I. Bogen, published by 
Ronald Press Company. 

Railroads and Government, by F. H. Dixon, published by 
Charles Scribner’s Sons. 

The Modern Railroad, by E. Hungerford, published by 
A. C. McClurg & Co. 

Cassell’s Railways of the World, by F. A. Talbot, pub- 
lished by Locomotive Publishing Company, London, Eng- 
land. . 

The Railway Conquest of the World, by F. A. Talbot, 
published by W. Heinemann, London, England. 

Yale University Chronicles, Volumes 25, 26 and 38, pub- 
lished by Yale University Press. 

The Strategy of Great Railroads, by F. H. Spearman, 
published by Charles Scribner’s Sons. 

These two lists of books are not to be considered as 
the last word in books on railroads, but any apprentice 
boy who reads those of Division I and any three or four 
of Division II, will surely know more about the history 
and development of railroads than the average rail- 


road man of today. No effort, of course, has been 
made to cover the whole field of railroad literature. 


Part II1I—Reference Books 


The third part of this suggested library contains the 
following books for reference purposes only: 

Locomotive Cyclopedia 

Car Builders’ Cyclopedia 

American Locomotive Company’s Handbook 

Baldwin Locomotive Company’s Handbook 

Kent Mechanical Engineers’ Handbook 

Machinery’s Handbook 

Essentials of Electricity, by Timbie 

Electricians’ Handbook 

History of Industry Published by Pennsylvania 

Brief Railroad History } State College in pamphlet 

Simple Economics form. 

Handbook of Railroad Blacksmithing 

Handbook of Railroad Pipe Fitting 

Modern Air Brake 

It has been found that every boy usually is willing 
to contribute a small amount towards an apprentice 
school library fund and there is no doubt but that the 
books thus purchased will receive good care. 

More might be written about the contents of the 
books, especially those of Division I, but it is almost 
certain that there is enough action, romance and thrills 
in these books to satisfy any boy or young man. 


Automotive Inspection Car for 
Canadian Pacitic 


Standard sedan model rebuilt for track service— 
Carries its own turntable 


Pacific, at the Angus shops, Montreal, Que., re- 

cently completed rebuilding a Cadillac seven-pas- 
senger sedan for use as a track inspection car. The 
car, which is used by officers of the engineering de- 
partment in making long inspection trips on the lines, 
1s said to be capable of operating on the track at a speed 
of from 60 to 75 m.p.h. with safety. 

In order to meet the more severe operating conditions 
on the track, both standard Cadillac axles were re- 
moved from the car. The front axle was replaced by 
one of more rugged construction, while the rear axle, 
which was mounted in conjunction with the differen- 
tial, was replaced by a one-piece axle, twice the size of 
the original axle. The new rear axle is driven by a 
single gear and pinion with a ratio of 4 to 1, in place 
of the Cadillac’s standard differential ratio of 4.91 to 1. 
Both of the new axles are made of heat-treated chrome- 
nickel steel and rotate with the track wheels. 


r | NHE mechanical department of the Canadian 


Axles Rotate on Ball and Roller Bearings 


In this new arrangement, which was resorted to in 
order to minimize damage to the axles through the 
pounding of the wheels over rail. joints and frogs and 
crossings, both the front and rear axles are carried in 
specially designed, spring-supporting journal boxes. 


The front axle journal boxes are equipped with ball 
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bearings, and the rear axle boxes with self-alining, 
standard roller bearings. In conjunction with this 
thange, the springs of the car were attached to the 
journal boxes and were strengthened by the addition 


Section "A-A" 
Turn-table jack for Cadillac rail inspection car 
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of two spring leaves. Additional stability, particularly, 
of the axles, has been secured by making the front of 
the car semi-underslung and by the provision of two 
heavy adjustable tie rods which tie each journal box to 
the frame of the car in such a manner as not to affect 
the action of the springs. The main function of these 
tie rods is to keep the axles and, the.efore, the wheels 
in correct alinement. 


which is mounted in an upside down position near the 
center of gravity of the car. This jack, which has a 
suitable turntable plate attached to the under side of the 
car frame and a broad head shoe for providing a stable 
support on a track tie, is raised and lowered through 
a hand-operated crank shaft which exténds to one side 
of the car just below the running board. One of the 
illustrations shows the jack construction. 


The Cadillac inspection car showing flanged wheels and auxiliary equipment 


The wheels of the car are of special design, with cast- 
steel centers and steel tires which were turned down 
from small worn locomotive trailer tires. Between the 
center and the tire of each wheel is a filler of brake lin- 
ing, which was provided to lessen the noise of the car 
and to deaden the shocks received at rail joints and 
when passing through special track work. The rear 
wheels of the car are 33 in. in diameter over the threads 
while the front wheels are only 30 in. in diameter. 


Three Sets of Brakes Are Provided 


As conditions of braking are more severe on the track 
than on the ordinary highway, three systems of brakes 
have been provided on the car. The ordinary foot 
brake operating on brake drums on the rear axle, the 
usual type of hand-operated emergency brake and a 
special supplementary brake which is applied by turn- 
ing the steering wheel. This latter brake functions 
through brake shoes which act on the front wheels. 

Other special auxiliary features of equipment on the 
car include an electric siren, an exhaust-operated horn, 
a hot-air heating system in which fresh air from the 
radiator fan is forced through a chamber around the 
exhaust pipe and then into the car, miniature marker 
and classification lights for night running, a high-pow- 
ered spot light mounted on a standard on the running 
board for tunnel inspection work, a large metal trunk 
attached to the rear of the car for carrying tools and 
small inspection equipment, and two small metal boxes, 
one on each side of the car under the running board, 
for carrving flags, fusees, torpedoes, waste, oil, etc. 


A Special Turning Jack Is Provided 


Another of the more important special features of 
the car is the means provided for raising and turning 
it at any point on the track This consists essentially 
of a specially designed screw jack of five tons capacity, 
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In turning the car, the jack is centered over a tie and 
the shoe is lowered only sufficiently to make the wheel 
flanges clear the rails. In doing this, the entire weight 
of the car is supported directly through the car frame, 
including the weight of the wheels and axles which is 
transmitted directly to the frame by a heavy chain be- 
tween the frame and each journal box. When the car 
has been raised free of the rails, it can easily be stead- 
ied and turned about by two men. The actual time re- 
quired to make a complete turn of the car is about four 
minutes. 


Heat treating mine car axles (Bloomsburg, Pa., plant )— 
One of a number of pictures shown at the American 
Car & Foundry meeting, of the New York Railroad 
Club, March 16, 1928 
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Balancing and Dynamic Loading of 
‘Locomotives 


A theoretical discussion of the cross- 
balancing of main drivers and 
allowable axle loadings 


By Dr. R. Tiruan 
Engineering Department, Baldwin Locomotive Works, Philadelphia, Pa. 


Part I 


mechanical engineers in the railroad and railway 

supply industries of the problems pertaining to 
the counterbalancing of locomotives occurred at one of 
the Railroad Division sessions, held during the annual 
meeting of the American Society of Mechanical Engi- 
neers, December 3 to 7, 1928. This discussion followed 
the presentation of a paper on the balancing and dynamic 
rail pressure of locomotives by Dr. R. Eksergian, engi- 
neering department, Baldwin Locomotive Works, Phila- 
delphia, Pa. 

The problem of counterbalancing for minimum dy- 
namic loading and rail stress is a basic design limitation 
for modern locomotives with limited axle loads. Two 
methods of balance are ordinarily used: Static balancing, 
where the difference in planes of the revolving weights is 
not taken into consideration, and dynamic balancing, 
where the planes of action are considered as well. As 
the former method is extensively used, the estimation of 
maximum rail pressure with the heavy overhanging 
revolving weights, is of considerable importance. In 
Dr. Eksergian’s paper an analysis was made resulting 
in formulas and general methods for the determination 
of the maximum rail pressure and the corresponding 
position of the crank for systems of revolving weights. 
He also included a complete outline of balancing methods. 

The balancing of the reciprocating parts introduces 
unbalanced vertical components. Dr. Eksergian made a 
general study of the dynamic effect of the reciprocating 
parts and revolving parts on the locomotive itself, both 
for two- and three-cylinder locomotives, counterbalanced 
statically and dynamically. This was followed in his 
paper by comparative studies of the relative effects when 
statically and dynamically balanced for two-cylinder loco- 
motives; that is, as to rail pressure and the vibration of 
the locomotive itself. He also made a similar comparison 
of the dynamic loadings for two- and three-cylinder 
locomotives. 

Dr. Eksergian made a brief survey of the nature of 
rail stress and the effect of counterbalancing and wheel 

spacing in augmenting the bending moment in the rail. 
Calculations are included in his paper for the rail and 
track loading of a 4-8-2 type, an eight-coupled and a 
three-cylinder compound locomotive. The last part of 
his paper is devoted to a study of weight transfer under 
maximum traction, including calculations for it with a 
Santa Fe 2-10-2 type locomotive. The author included 
in his paper an appendix containing special problems, 
such as the general formula for the vertical thrust of the 
connecting rod on the main pin, and an estimation of 


A N extended discussion by a number of prominent 
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revolving weight, with experimental methods of deter- 
mining the constants of a rod. The general dynamic 
equation of a locomotive for the fore-and-aft and nosing 
oscillations were also included. 

The conclusions arrived at by Dr. Eksergian in his 
paper are that the cross or dynamic balance of main driv- 
ers should be made with modern power, and the allow- 
able axle loading should be based on the maximum rail 
and track loading at the average operating speeds. 

The following abstract contains only the mathematical 
analysis made by the author of the balancing of recipro- 
cating parts and the methods used for the determination 
of the maximum rail pressure and the corresponding 
position of the crank for systems of revolving weights. 
Lack of space necessitates the publication of only a brief 
portion of the paper. This report has been divided into 
two parts, of which this installment is part one. The 
second part of the report will appear in the May issue 
and will include the conclusions arrived at by Dr. Ekser- 
gian, together with the ensuing discussion of his paper. 

The following is an abstract of Dr. Eksergian’s paper : 


Abstract of Dr. Eksergian’s Paper 


It is important to appreciate that, provided we have 
ample space limitation for counterbalance, a complete 
balance of the revolving parts is possible. A balance of 
the reciprocating parts requires an opposed reciprocating 
system, as reciprocating bob weights, or a given com- 
bination of reciprocating parts, which with a locomotive 
offers great mechanical difficulties. Since, however, a 
revolving weight may always be de-composed into two 
harmonic components at right angles to each other, we 
may by the use of a revolving counterbalance partially 
balance the reciprocating masses by the component in 
the plane of the reciprocating parts, but always at the 
expense of a corresponding unbalance in the plane at 
right angles to the plane of reciprocation. Thus the 
balancing of a locomotive by revolving counterweights 
is at best a compromise, unless we can introduce several 
cranks with proper phasing, so that we have a completely 
opposed reciprocating system. 

In large locomotives a real difficulty is the available- 
space limitation for the counterbalance in wheel centers, 
so that for small drivers, as in freight locomotives, it is 
frequently impossible even to counterbalance dynamically 
the revolving parts alone, particularly for the main 
driver. Thus a centrifugal couple is introduced, due to 
the revolving parts, which in view of the large overhangs 
causes a large dynamic rail loading. This couple in- 
creases with the overhang—that ‘is, with the cylinder cen- 
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ters—so that in addition to reducing the revolving 
weights to a minimum it is equally important to reduce 
the cylinder centers and the other lateral distances of 
the revolving weights. 

Assuming a revolving-weight balance possible, the 
dynamic augment depends upon the percentage of the 
reciprocating weights used in the counterbalance. While 
a considerable difference of opinion exists as to the 
degree of balance required for the reciprocating parts, 
it is, however, possible to maintain a constant proportion 
for different types, depending upon the relative mass 
and polar moment of inertias of the locomotives. 

The unbalanced reciprocating parts set up three pri- 
mary vibrations, namely: a longitudinal oscillation; that 
is, a translation of the locomotive to and fro; a “nosing” 
or angular vibration about a vertical axis in the hori- 
zontal plane; and a “‘pitching” or angular oscillation 
about a horizontal axis in the vertical plane, due to the 
offset of the center of gravity of the spring-borne parts 
from the plane of reciprocation. In the three-cylinder 
locomotives with cranks phased at 120 deg. the primary 
longitudinal oscillation and pitching moment are inher- 
ently eliminated. The nosing moment, however, is not 
eliminated. The degree of reciprocating balancing would 
therefore in this case depend upon the relative importance 
of the nosing component. 

Two methods of balancing are ordinarily used: static 
balancing and cross or dynamic balancing. In static 
balancing, the balance is placed in the wheel opposite 
the resultant of the centrifugal effect of the adjacent 
revolving weights, disregarding the different planes of 
action of the revolving weights. In a dynamic balance, 
however, not only is the centrifugal effect of the revolv- 
ing weights balanced, but their planes of action are taken 
into consideration and their moments are also neutral- 
ized. 

It is important to appreciate, however, that so far as 
the total vertical loading on the track or the total longi- 
tudinal loading in a horizontal plane on the locomotive 
itself is concerned it is entirely immaterial whether we 
cross or statically balance the revolving weights. On the 
other hand, a static balance of the revolving weights in- 
troduces an unbalanced varying moment, in the vertical 
plane as well as in the horizontal plane, thus setting up 
an unbalanced couple reacting on the rail and frame. 

In the balance of the reciprocating parts there are 
likewise two methods of balance. In cross or dynamic 
balancing the balancing weights are arranged in the plane 
of both drivers, so that their resultant reduces to an 
equivalent weight in the plane of reciprocation and oppo- 
site in phase to the cranks. Since a reciprocating weight 
may be considered as a component of a revolving weight, 
this component may thus be balanced by the equivalent 
revolving weight in the plane of reciprocation, either 
completely or partially at the expense of an unbalanced 
vertical component. In a static balance the balance weight 
is placed in the plane of the driving wheel ; that is, there 
is a single balancing weight in the plane of the adjacent 
driver. The static balance is equally effective as cross- 
balancing in reducing the longitudinal and pitching oscil- 
lations, but it is not as effective in compensating for the 
nosing moment. Moreover, it is important to note that 
the action of the revolving weights themselves when 
statically balanced tends to augment the swaying moment. 

Actually the space limitation in a driving wheel often 
results in a deficiency in balance, so that in many cases 
little advantage is obtained by direct cross-balancing. In 
other cases the dynamic augment placed in the main 
driver for a static balance considerably aids in effecting 
actually a better dynamic balance of the revolving parts. 

Tt is important to differentiate clearly between dynamic 
track loading and rail loading. The former is the gross 
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dynamic loading per pair of rails and is not affected by 
the planes of the revolving weights. The rail or wheel 
loading depends upon the centrifugal components and 
their planes of action. The dynamic track loading may 
be nil, while the rail loadings may have high values. The 
track loading affects bridge loadings, while the rail pres- 
sure sets up stresses in the rail and local superstructure. 


Dynamic Effect of the Reciprocating Parts and 
Revolving Parts on the Locomotive Itself 


The disturbing inertia forces of the mechanism of a 
locomotive are due to the kinetic reactions of the recipro- 
cating parts. Since the introduction of balancing com- 
ponents by the use of revolving balance introduces un- 
balanced components normal to the plane of reciproca- 
tion, the real problem of balancing is to effect the best 
compromise for the least dynamic loading at the rail 
consistent with the maximum allowable disturbing effect 
of the unbalanced reciprocating parts. Obviously this 
depends upon the proportion of the reciprocating masses 
to that of the total mass and polar moment of inertia of 
the locomotive and cylinder centers. 

In a cross or dynamic balance of the revolving parts 
the action of the reciprocating parts may be considered 
separately, so far as the vibration of the locomotive itself 
is concerned. The dynamic augment is then the addi- 
tional balance in the wheel required to partially balance 
the reciprocating parts and augments the required bal- 
ance for the equilibrium of the revolving weights. 

In a static balance, however, the total fore-and-aft 
effect of the revolving weights is nil, just as in the verti- 
cal loading the total track loading is unaffected by the 
difference in planes. In considering the nosing moment 
of a locomotive, however, it is important with a static 
balance to consider the additional nosing due to the out- 
of-plane action of the revolving weights. Thus with a 
static balance the reciprocating nosing moment is aug- 
mented by the action of the revolving parts. 

Considering the right crank leading left and making 
angle O, Fig. 1, in a two-cylinder locomotive, if 


w = angular velocity of the cranks 

mr = mass of reciprocating parts 

mi = revolving weights at cylinder centers 

mi’ = total revolving weights at’ side-rod centers 


iner = counterbalance component for revolving weights in plane cf wheel 

mcs = counterbalance component in plane of driver for reciprocating part- 
when statically balanced 

med = equivalent counterbalance component in plane of reciprocation re- 


quired for reciprocating balance when cross-balanced 
1. = cylinder centers 
1.’ = side-rod centers 
G = lateral distance between plane of balance when statically balanced 


Then the fore-and-aft shaking force is 
(mr — mca) w*r (cos O + sin 0) (cross-balanced) 
(mr — mes) wr (cos O + sin O) (statically balanced) 


since 
Mer = mi + m1’ 
and the tangential reaction at the base of the drivers 
is nil. 
The nosing or swaying moment is 


(mr — mea) us wr (cos O — sin O) cress-balanced 


L¢ 
mg — — me 
2 


where 


G 
are ) (cos O — sin O) statically balanced 
2 


moLe = (mr + mi)L + mL’ 
mọ = m + mi + mi’ 
= mer + mes and mer = m + m 


me 
It is frequently more convenient to separate the nosing 
moment due to the reciprocating parts and their corre- 
sponding balance from the additional nosing moment due 
to the revolving parts and their balance. 
We then have for the nosing moment with a static 


balance 
mrL — meaG 


Mo = ) (cos © — sin @) 
? 


“7 mi(L—G) + mi‘(L’—G) 
fy (ese 


) xX (cos 8 — sin 0) 
2 
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L G L—G L’'—G 
= [Ca =m) +m ( 2 ) +mr( 2 )] 
X (cos 8 — sin 0) 

The maximum force occurs when sin 8 = cos O, or 
tan O = 1; that is, at angle © = 45°. 

The maximum nosing moment occurs when — sin © — 
cos O = 0, tan O = — 1; that is, at an angle © = 135 
deg. That is, the condition for maximum fore-and-aft 
vibration is represented by the cranks as in Fig. 2 and 
the maximum nosing as in Fig. 3. 

The maximum shaking force is therefore 


V2 (mr — mea) wr and V2(mr — mes) wir 


and the maximum nosing moments are 
wLr wr 


(me — mea) _ and (m¢L¢ — meG) ya 
v2 v2 


for a dynamic and static balance, respectively. 
The importance of the vibration, however, also depends 


Mawrsng 
<—_—f 


—i 
Mog. W"T cos 8 ™Mryw'r cos 6 m,m) w'r cos 6 
(A) (B) 
Fig. 1—A: Cross or ayosin ally balanced—B: Statically 


upon the relative mass and polar moment of inertia of 
the locomotive. 


If M = the mass of the locomotive g 
I = the polar moment of inertia about a vertical axis through the 
center of gravity. 


Assuming approximately a uniform distribution of 
weight with the locomotive as a rectangle of breadth b 
and length A, then 


wW 
I = — (b? + h?) where g = 32.2 
rs 12g . . . . 
The fore-and-aft vibration is given by 
d?x 
(me — mea)w?r (cosO + sin@) = M E 


Integrating, we find, since 


d6 
w= —- 
dt 
dx (mr — mc) wr es 
— = --—————__ (sin ® -- cos 8) + V 
dt M 
(mr — me)r 
x= — n —- (cos 0 — sin 0) + Vt 
and therefore the maximum amplitude of the fore-and- 
dx 
aft vibration is (that is, when — = O) 
dt 
mr — Med a, 
Xmaxr = an V2r dynamically balanced 
Mr -— Mes — 
Xmax = — V2r statically balanced 


M 
For the nosing oscillation, we have 


mr — Mea d?o 
— Lw?r (cos O — sin 0) = I cross-balanced 
2 dt? 


dp 


møLø — mG 
Ce) wr (cos O — sin O) = I ia statically balanced 
dt 


2 
Integrating, we have 


do (mr — mea) Lwr 
—- = ————_. (cos 8 + sin 8) cross-balanced 
dt 2I 
do (mL — mG) 
— = wr (cos @ + sin O) statically balanced 
dt 21 
(me — mea) Lr. 
and ¢@ = —-——- —- (sin @ — cos O) cross-balanced 
ai 
moL¢ — mG 
¢= ; r (sin © — cos O) statically balanced 
2 


and the corresponding maximum amplitude occurs when 
do 


— = y 


dr 
so that 
(me — mea) Lr 
gdmax = ————-——— cross-halanced 
v21 
(méL¢ — mceG) 
Omax = ————— statically balanced 
v21 


Thus the fore-and-aft vibration depends only on the 
percentage of unbalanced reciprocating mass to the total 
mass of the locomotives, while on the other hand the 
swaying or nosing oscillation depends upon the ratio of 
the unbalanced moment of the reciprocating parts to the 
moment of inertia of the locomotive. The former com- 
ponent depends only on the masses, but the latter de- 
pends upon the configuration of the locomotive as well. 
Long wheelbase locomotives have their nosing consider- 
ably reduced over that of a short wheelbase type. 

In an articulated construction, as in the Mallet or 
Garratt type of locomotive, the front unit is free from 


Left: Fig. 2—Maximum 
shaking. Below: (Fig. 3— 
Maximum nosing 


Right 


the boiler. The nature of the nosing of the front unit is 
of interest. In a first approximation we will assume the 
nosing of the rear unit and boiler which is rigidly at- 
tached to it is of small order. (See Fig. 4.) 


Let me = the mass of frame, etc., of front unit 
Ir = polar moment of inertia of frame about its c. of g. 
1 = distance from boiler support to hinge joint 


c = distance to center of gravity from hinge joint 
F = friction force at front boiler support 
R = lateral reaction at hinge induced by the nosing vibration 
Then 
d? 
(mr -mowr — (cos O -— sin@) — FG —c) — Re = Ir — 
2 k dt? 
R — F = Mre —— 
dt? 
so that 
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2, 


L 
(m — mc) w*r — (cos O — sin 0) — Fl = (mŒ + l) —— 
2 dt? 


Thus we see that the effective moment of inertia of the 
front unit is considerably increased by the lateral re- 
straint of the hinge joint and that the unbalanced mo- 
ment is decreased by the lateral friction moment of the 
front boiler support about the hinge. Therefore the 
nosing oscillations at the front unit are not so severe as 
one might at first suppose. 


The Three-Cylinder Locomotive 


With three-cylinder types we find two methods of 
crank phasing used, cranks at 120-deg. spacing and split- 
quadrant phasing. The latter offers advantages in an 
even exhaust for three-cylinder compounds and in a 
general reduction in side-rod loadings for either simple 


“mw’?r sin @ 
Center of Gravity 


mw '2?rcos6é 
E 


a 


i | 


or compound. The uniformity of torque, however, is 
not as satisfactory as with the three-cylinder at 120-deg. 
crank phasing. 

With cranks at 120-deg. phasing the fore-and-aft force 
is nil, as can be shown from the expression 

mw?r cos O + mw?r cos (O — 120) + mw’r (0 — 240) = O 

The nosing moment, with outside right leading outside 

left, is given by the expression 


(méL¢ — mcG) 
Mp = —————_——— w*r (cos O — cos (@ — 120)) static balanced 
2 
and 
(mr — mea) L 
Mp = wr (cos O — cos (O — 120)) cross-balanced 
where 
mólo = (mr + mi)L + mi'l’ 
mọ = m + mi + mi’ = mes + mer 
Now 
v3 


cos O —- cos (0 — 120) = 3/2 ccs 6 — sin 0 


so that the maximum nosing occurs when 
dMp 3 v3 1 


= — - sin 0 — — cos6 = O, tan = — — 


do 2 


v3 
or with right crank at 150 deg. from the forward dead 
point. Therefore the maximum nosing moment is 


v3 


MDmaz = —- (mọLé — m:G)w'r static balanced 
2 
v3 

MDmar = —- (mr — mca) wr dynamic balanced 
2 


These relations may readily be shown graphically. 
Thus we may always assume the effect of a reciprocating 
mass as equivalent to the component of a revolving 
weight projected in, the plane of reciprocation. It is 
therefore evident that with cranks at 120-deg. phasing 
the projected components of revolving weights at these 
crank angles is nil. (See Fig. 5.) Thus, 

mw?r (cos O + cos (O — 120) + cos (0 + 120)) = O 
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On the other hand, for the nosing moment (see Fig. 
6) we have only to consider the moments of the outside 
cylinders, which are phased at 120 deg. apart. 

The maximum nosing is obviously 


v3 
mw’r cos 30 deg. X L = — mwrL 


2 
With split-quadrant phasing of the cranks of a three- 
cylinder locomotive, the outside cranks are arranged at 
quadrature and the inside crank is placed opposite to 
the bisector of the quadrant of the outside cranks. It is 
easy to see that there is now introduced a small unbal- 
anced shaking force, since 
mw?r(cos O + cos (© — 90) + cos (0 — 225)) 
0.41 
= —— mw’r(cos O + sin @) 
vz 
This reaches a maximum when tan 9 = 1, or O = 45 
deg., or 225 deg., so that the maximum shaking force is 
0.41 mw?r 
On the other hand, the nosing moment is reduced over 
that in 120-deg. crank phasing, since 
Mp = mwr = (cos O — sin 0) 


with a maximum value the same as with any two-cylin- 
der locomotive of the same reciprocating weight. 

Thus we find the total unbalance of three-cylinder 
locomotives whether split-quadrant or 120-deg. phasing 
practically the same. Itis further important to note that 
in locomotives with long wheelbase and corresponding 
large polar moments of inertia there result small angular 
oscillations. Since the fore-and-aft vibration is practi- 
cally nil and the nosing oscillations small, the resultant 
vibration due to unbalanced reciprocating masses is con- 
siderably reduced over two-cylinder types. For this 
reason a much smaller percentage of reciprocating bal- 
ance can be used for three-cylinder types. In fact, with 
sufficient size wheel centers for effective cross-balance 


Fig. 5—Shaking force nil 


of the revolving weights, the three-cylinder type offers a 
very complete balancing and thus permits a considerable 
increase in static rail load over the two-cylinder type. 

We will now consider the general relations for the 
actions of the reciprocating parts for any number of 
cranks and with the planes of reciprocation for some of 
the cranks inclined to the horizontal. In the locomotive 
problem we will consider only the primary harmonics, 
which is equivalent to neglecting the obliquity of the 
connecting rod. 

We can readily visualize the resolutions by considering 
the reciprocating forces as projections of revolving 
weights in the plane of reciprocation. When the recipro- 
cating masses reciprocate in the same plane, then if a,, 
a,, etc., are the lags of the several cranks from the lead- 
ing crank making an angle © from the dead-center posi- 
tion, then the unbalanced resultant has a magnitude 
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E = miwn cos + mewer cor (O — a)... MaW” n cos (O -- Cg) 


and the unbalanced moment with respect to any trans- 
verse reference plane is 


Ms = mw?nh cos @ + mzwrlz cos (O —ai)....m,w'raln cos (O — an) 


so that the position of the resultant disturbing force from 
Ma N 
the reference plane is at a distance 1 = —. Or we may 
F 
consider an unbalanced force F in the plane of reference 
and reciprocation, together with a couple F:I = Ma in 
the plane of reciprocation. 
When the planes of reciprocation, however, (see Fig. 
7) make angles £,, 82, etc., with respect to the plane of 
reciprocation of the initial crank with cranks phased by 
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crank angles a,, az, .... an with respect to the initial 
crank, then, if we consider axis along and normal to the 
initial reciprocating plane, we have 


IX = miwir cosO + mzw?rz cos (Q— am + B1) cos Bi, ete. 


IY = mawr: cos (0 — a + fr) sinfi + maw?rs cos (O — az + 8:2) 
X sin B2, etc., 


so that the resultant unbalanced force is 
/———— ry 
R= ( VEX? 4+ TY? ) with an angle ¢ = tan"? 


with respect to the initial plane of reciprocation. 

For the moments we consider these resolved into 
planes OXZ and OYZ with respect to any transverse 
reference plane perpendicular to the OZ axis. If the 
reciprocating forces lie at distances /,, /,, etc., from the 
reference plane along the OZ axis. then 

IM: = mw’nh cos @ + maw*relz cos (O = a1 + 81) cos fi, etc. 
£My= mw?r:l cos (O — a1 +81) sinf + msw?ralz cos (0 — es 


i + Bz) X sin Bs 
so that the resultant moment is. 


ae M = VM? + IM 
with its plane of action making an angle 


My 
¢’ = tan"! 


We may consider this resolution as an unbalanced 
Y 
force R making an angle © = tan"! — in the plane of 


reference together with a couple 1/ making an angle 
Mp 
P = tar'—. 
Me 
This theory, however, is not entirely applicable to the 
inclined-cylinder locomotive because of the fact that a 
great part of the locomotive is spring-suspended, so that 
the vertical component affects locally the particular driv- 
ing axle which is connected to the reciprocating parts of 
the inclined cylinders. 
The horizontal component, however, has its full effect 
on the locomotive, and the equations for SN and XM, 
may be applied directly for the fore-and-aft and swaying 
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moments, respectively. We note l, /,, etc., are the 
lateral spacings of the cylinders. 

. On the other hand, the vertical components 2Y and 
M, affect locally the particular driving axle, which are 
coupled with the reciprocating parts under consideration. 
2Y augments the total track loading of the individual 


_ driver and YM, augments the lateral moment owing to 


the difference in: planes of the revolving parts of the 
particular axle. : 

In the three-cylinder locomotives we find the middle 
cylinder inclined, while the outside cylinders are horizon- 
tal. Then 


=X = miw*r cos 8 + məw?r cos (0 — 120) 
+ maw'r cos (O — (240 + ô) + fı) cos $ 


L L 
IM: = mw?r = cos © — mw°r — cos (O — 120) 
2 


since moments are taken about the middle cylinder, which 
has no effect on the swaying of the locomotive. 

Since 8 is small, cos 8 = 1 approx., and if the crank 
is displaced backward ê = 8, the horizontal reaction 2X 
on the fore-and-aft vibration is nil. Thus by setting the 
crank back equal to the inclination of the cylinders, we 
can treat the central cylinder in a horizontal plane. 


Combined Effect of Revolving Weights With 
Reciprocating Parts 


The fore-and-aft vibration of the locomotive is un- 
affected by the revolving parts alone when balanced 
either statically or dynamically. That is, so far as the 
fore-and-aft vibration is concerned, it is entirely imma- 
terial whether we cross-balance or statically balance. 

The nosing moment is also unaffected for a cross- 
balance of the revolving parts. On the other hand, a 
static balance materially increases the nosing moment. 

We have seen that whether we statically balance or 
cross-balance the reciprocating parts alone, it is fairly 
immaterial so far as the resultant vibration of the loco- 
motive is concerned. 

The reduction in nosing moment by cross-balance per- 
mits a lower percentage of reciprocating balance. But it 


Fig. 7 


is always important to observe that this reduction in- 
creases the out-of-balance condition for the fore-and-aft 
vibration. We may compromise by equating the reduc- 
tion in nosing to the increase in fore-and-aft vibration. 


Let ke = percentage of reciprocating balance when balanced statically 
= percentage of reciprocating balance when balanced dynamically 


for the equivalent revolving weight in the plane of the 
cylinders. 

Then in a static balance the fore-and-aft vibration is 
proportional to 

(VZ — 2ks cos 45 deg.)wr = (1—ks) V2wr 
while the nosing moment is proportional to 
0.707(L—kaG)we + 0.707(wi(L —G) + wi'(L’—G)) 
For a dynamic balance we have 


(1—ka) V2we for the fore-and-ait vibration 
0.707(1 — ka)iwer for the nosing moment. 


Then, equating the percentage increase of fore-and- 


189 


aft to the percentage decrease of nosing when balanced 
dynamically over that balanced statically, we have 
1— ka (1 — ka) Lwe 
1—ks wr(L—ksG) + wi(L—G) + wi’(L’ —G) 
If we let the expression 
wr(L —ksG) + w,(L—G)wi’ + wi’(L’—G) = M 


en 


— 1] = 1 — 


ks — ka (1 — ka)Lwr 
ikr M 
so that è 
Lwr ks 
+ — 1 
M 1— ks 
ka = 
Lwr 1 
M 1—ks 


Consider data from a Mountain type locomotive 
1.08") FL 307; GS = 60" 
2551 = weight of reciprocating parts 

319 = weight per wheel reciprocating balance (50 per cent balance) 


wr = 


Reciprocating and Revolving Weights 


No. 2, 

No.1 main No.3 No.4 
Reciprocating weight..... 319 319 319 319 Cylinder centers 
Revolving weight.... ... ... 1040 ae eae Cylinder centers 
Revolving weight........ 260 958 660 260 Side-rod centers 
Hub weight and pin..... 187 466 187 187 

Then 
we = 2551, wi = 1040 


wi’ = 260 + 958 + 660 + 260 = 2138, 
if the comparison is on the cross-balance, or 958 if the 
cross-balance is only for main drivers. Thus for a total 
cross-balance kg = 0.345 if k, =0.5 and for a main 
driver cross-balance kg = 0.363 if k, = 0.55 

The dynamic augment in the plane of the wheels for 
an equivalent revolving weight 0.345 w, or 0.363 w, is 


1.305 X 0.345 = 0.45wr for complete cross-balance 
1.305 X 0.363 = 0.47wr for partial cross-balance 


The reduction in wheel balance for the reciprocating 
parts by cross-balancing, particularly the main driver, 
amounts to from 6 to 10 per cent. As will be noted from 
the analysis, this feature is mainly due to the cross- 
balancing of the revolving parts of the main driver. 

Thus we note that cross-balancing amounts to a sub- ` 
stantial saving in the required balance weight in the 
wheel for the reciprocating parts. In other words, the 
true dynamic augment (for the reciprocating parts) is 
reduced by cross-balance. It is to be noted that this gain 
is mostly due to the main wheel. 

It must be appreciated that the preceding analysis is 
but a crude approximation for arriving at some idea as 
to what percentage of the reciprocating parts should be 
used for the equivalent revolving weight at cylinder cen- 
ters for the reciprocating parts. 

There are many factors that may legitimately modify 


our conclusions. In the first place, in the analysis no 
consideration is given to the polar moment of inertia, or 
the mass of the locomotive. With a long wheelbase en- 
gine the fore-and-aft force is of more importance than 
the nosing moment, so that in comparing a cross-balance 
percentage with a static balance we should keep the fore- 
and-aft vibration nearly the same. On the other hand, 
with a small polar moment of inertia the nosing vibra- 
tion may be the most important, so that the advantage of 
cross-balancing, so far as the angular vibration of the 
locomotive itself, will permit a lower percentage of re- 
ciprocating balance to be used. - 


(To be concluded in the May issue) 


Tue Union Paciric, on February 23, following a week’s 
conference with representatives of the Shop Employees’ Asso- 
ciation, effected an agreement which provides for wage in- 
creases ranging from 2 cents to 5 cents an hour for 10,787 
mechanical department employees on that railroad, the Los 
Angeles & Salt Lake, the Oregon-Washington Railroad & 
Navigation Company, and the Oregon Short Line. 

Shop employees on the Chicago, Rock Island & Pacific and 
the Chicago, Rock Island & Gulf have been granted an increase 
in wages ranging from 2 cents to 5 cents an hour through the 
signing of an agreement between representatives of those rail- 
roads and the Association of Rock Island Mechanical and 
Power Plant Employees at Chicago. The agreement affects 
about 7,020 shop and power plant employees and 270 coach 
cleaners. The maximum wages to be paid under the new 
schedule will be 81 cents an hour. 

Machinists, boiler makers, blacksmiths, sheet metal workers, 
electrical workers, car men, engine inspectors, operators of 
bolt machines, bulldozers, pneumatic hammers and annealing 
furnaces, babbittmen, laggers and clampmen, and cranemen and 
crane directors now receiving 59 cents or more per hour have 
been given an increase of 5 cents an hour. Helpers, regular 
and helper apprentices and helpers on babbitt fires and crane- 
men and crane directors now receiving less than 59 cents an 
hour and power plant engineers were given an increase of 3 
cents an hour. The wages of junior helpers, coach cleaners, 
power plant firemen and other power plant employees were 
advanced 2 cents an hour. Piece work checkers’ wages were 
advanced $10 a month while the earnings of piece workers 
were increased 5 per cent. 

The wages of 2,030 mechanics, helpers and apprentices ‘in the 
locomotive and car departments of the Texas & Pacific have 
been increased by an amount which will add $206,500 to the 
railroad’s annual payroll expenditure. The increase affects 900 
mechanics, who will receive an addition of five cents an hour; 
145 semi-skilled mechanics, four cents an hour; 815 helpers, 
three cents an hour, and 170 apprentices, from one to three 
cents an hour. The advances are made under an agreement 
which will remain in effect for one year. 


* 


The Northern Pacific saglexapaneen articulated 2-8-8-4 type locomotive, No. 5000, in the erecting shop of the 
merican Locomotive Company, Schenectady, N. Y. 
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Keeping Records of Car Repair Costs 


The Bangor & Aroostook has set up an effective 
but inexpensive system 


tem is not much more effective than some simple, 
direct system that is available to smaller railroads; 
the overhead expense is comparatively small but the re- 
sults obtained are satisfactory and provide an accurate 
means of obtaining valuable information and certain 
basic data on repair costs that enables the management 
to know what it does actually cost to maintain its 
freight cars as far as general or any shop repair work 
is concerned. In addition to knowing the total cost 
per unit for repairs, it is possible to segregate the oper- 
ations so that the costs of truck, underframe and super- 
structure repairs may be had for comparative purposes. 
Such data is especially valuable in keeping a proper 
record of roof renewals. 
The Bangor & Aroostock makes all heavy freight car 


I: many instances an elaborate cost-accounting sys- 


repairs at its Derby, Me., shops, the schedule of which 
calls for 100 heavy repairs each month. This schedule 
is based on the number of freight cars owned (4,322), 
and provides for class repairs of every car as least once 
in four years, if necessary. 

A large amount of the traffic on this road is roll 
paper. The manufacturers of this commodity ask for 
a strictly “Class A” car, not only from a mechanical 
standpoint, but the interior must also be watertight 
with no protruding nails or bolt heads. The floor must 
also be properly maintained. In northern Maine where 
the winters are rigorous, the freight equipment that has 
its home point within those borders must often operate 
in adverse weather. Besides paper, the shipments of 
potatoes during the fall and early winter are handled in 
box cars, later supplemented by the use of refrigerator 


A general view of the Derby, Maine, shops of the Bangor & Aroostook 
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cars. Potato shipments require an unusually good car, 
as many are shipped in bulk and unless the cars are 
provided with good interiors, clean floors, etc., claims 
are liable to result. The job of maintaining such 
equipment necessarily is expensive and for that reason 
it was felt advisable to operate some simple system 
that would truly indicate repair costs. 

In May, 1925, such a system was installed at the 
Derby shops, utilizing the part-time services of one 
clerk with the title of shop accountant. The two 
principal sources of information for use in this record 
are (1) the shop material orders and (2) shop time 
cards. Instructions were issued to the track foremen 
to apply car numbers to material orders and to the time 
cards. As most of the freight car repair work is done 
on a piece-work basis and as each car is handled indi- 
vidually, the piece-work inspector’s reports are also 
used for compiling cost data. From these piece-work 
sheets and daily work slips, it is possible to obtain not 
only the labor costs, but man-hours as well, the latter 
being the accepted basis for determining the class of 
‘repairs. These two sets of records are handled by the 
shop accountant, who draws off the detail for each car. 
Material slips are priced by the general storekeeper and 
returned to the shop accountant and afterwards go 
back to the general storekeeper, who uses them for 
making up his monthly report of material charges to 
operating expense accounts for the major statement 
of costs that is used by the general auditor in his re- 
ports to the Interstate Commerce Commission. By 
‘using the same basic record, the material costs, as 
shown on the shop record, are in accord with those 
reported to the auditor. This prevents any great varia- 
` tion in the summary. With the labor and material 
charges available, together with the car number, by the 
assessment of the allowed on each overhead, the total 
cost of each particular repair job is easily computed. 
The separation of labor and material charges against 
any particular portion of the car simply requires but a 
further analysis of the data already at hand. For the 
purpose of having a definite set-up for comparative pur- 
poses, the cars going through the shops are classified 
as to man-hours applied as follows: 


NUMBER OF 


Crass MAN HOURS 
E orationi aa aa a A m a a e E a a opelaatecs ver 150 
Bor igs O S E E EEA weds A E E A TAE N ET 80 to 150 
E AET T ETS TETA N T A A ITE. 40 to 80 
ET IASA EE ONE AAE E TE A PEE NA AE TE AN 20 to 40 
St, 1 to 20 


With this information available over a period of a 
year, a record of great value is set up. 

Monthly reports of the operations are made to the 
interested officers. The data on these reports are trans- 
ferred according to car numbers to permanent card 
records so that each card shows the cost of repairs to 
that particular unit since the installation of the cost re- 
pair system. This record is carried further, to the extent 
that the various classes of equipment are combined so 
that any class of car owned can be readily studied to 
determine its serviceability. 

The only expense connected with the maintenance of 
this record is the part-time assignment of a clerk’s rate 
and the small amount of special stationery needed. 

For a small railroad with not more than four or five 
thousand cars, which has centralized repair points, this 
system offers a solution to a difficult problem. 

Generally speaking, the cost of locomotive repairs is 
well kept, but on account of the seemingly large mass 
of details connected with a record of freight car repair 
costs, that portion of the work has been neglected in 
many instances. It is not only possible to maintain a 
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good record, as herein described, but it is being done 
and with a high degree of satisfaction. This system 
may be and has been extended to cover passenger and 
work equipment repairs with no noticeable added ex- 
pense. The first few months of accommodating this 
plan to the existing shop system are the hardest and 
experience shows that it is wise to make the system 
fit the shop plan rather than to try to rearrange the 
plan to accommodate the system. 


Safety Guard for 
Emery WV heels 


ITH the installation of a new combination car- 
journal turning and grinding lathe at the Bos- 

ton & Albany car shops, at West Springfield, Mass., a 
new type of a wheel guard was applied, designed for 
quick and easy removal and replacement. The guard 
support is made from a piece of 3-in. by 1%-in. by 734- 
in. steel, one end of which is machined out to fit over 


An emery wheel guard which can be quickly removed and 
replaced 


the grinding-wheel spindle cover. The support is drawn 
tight by a 1%4-in. bolt and nut that passes through the 
lower ends of the split portion of the support. A 
3g-in. hole is drilled in the top end of the guard sup- 


port. A bar, which can be adjusted to any height, fits 
into the %-in. hold. It is held in position by a 3-in. 
set screw. A 3@-in. diameter hole is drilled through 


the upper end of the vertically adjustable bar in which 
fits another adjustable bar. on the end of which is 
welded the wheel guard. Thus, the guard is adjust- 
able vertically and horizontally and can be quickly re- 
moved and replaced by loosening only one set screw. 
This design eliminates the removal of bolts and clamps 
before the guard can be removed. The wheel guard 
is made from thin sheet metal, welded together. 
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C. & N. W. Freight-Car Repair 
Facilities at Proviso 


Entire layout developed to minimize material 
handling—Effective organization 
and schedule employed 


est freight terminal, transfer house and classifica- 

tion yards in the world at Proviso, Ill., 13 miles 
west of Chicago, the track layout affording a total ca- 
pacity of 26,000 cars and provision being made for 
handling 15,000 cars a day. In order to repair freight 
‘equipment becoming bad order in the Proviso terminal, 
as well as cars received through interchange and from 
the line, car repair tracks and shop buildings have been 
located at a strategic point in the terminal near Wolf 
Road, South Proviso, as shown in the drawing. This 
repair station is at the present time worked to only 
about 50 per cent capacity, the output, with a total me- 
chanical force of 185 men and 10 supervisors, being 
about two rebuilds and 80 medium and light repairs a 
day. Box-car equipment is handled for thé!\most part, 
heavy and medium repairs predominatinB|: Modern 
facilities fot repairing freight equipment in the most 
economical manner have been provided, particular at- 
tention being paid to minimizing material handling. An 
effective supervisory organization and a schedule 


Ts Chicago & North Western operates the larg- 


showing actual time worked, against conservative time 
allowances for detail car-repair operations, contribute 
greatly to the efficiency. 

Referring to the drawing, it will be noted that the 15 
‘repair tracks, accommodating a total of 512 cars, extend 
east and west, being separated practically in the middle 
by the car repair buildings. 


This permits material to be 


f 
a 4 


moved from the main source of supply with equal readi- 
ness to the tracks north or south of the buildings, and 
greatly reduces the total distance necessary to transport 
the material. The advantages of this method will be 
particularly apparent in the future when repair opera- 
tions are carried on more extensively on the tracks 
south of the building, now largely used for storage pur- 
poses. 

The repair tracks have a total length of about 3,200 
ft., and, with the same objective of reducing trucking 
distances, it will be noted that two units of some of the 
more important repair facilities have been provided. 
For example, wheels can be quickly trucked to any 
point in the repair tracks from one or the other of the 
two wheel beds, whichever is nearer. Similarly, dupli- 
cate lumber sheds, casting platforms, scrap docks, gas- 
storage houses and incinerators are provided, this 
double-unit arrangement effectively reducing the dis- 
tance that a great majority of the material must be 
moved. The mill room, storeroom, offices and shop 
building are, of course, located approximately in the 
center of the lay-out. 


Cinder Roadway Around the Repair Tracks 


For the movement of car repair material, gasoline 
tractors, numerous trailers and trucks are used on the 
20-ft. cinder roadway, which completely surrounds the 
repair tracks. Ample provision for north and south 


te atte 
FD Pe * Ra ROARS GN R 
EEA ks OSEA 
RRS 


DANSA, 


General view of Proviso repair tracks and transportation yard 
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Wheel bed and hoist for handling wheels—Crane equipped tractor in the foreground 


cross movement is made by means of three wood road- 
ways which give ready access to cinder roadways in the 
22-ft. spaces between alternate track centers. These 
latter roadways are kept clear and unobstructed, thus 
permitting prompt movement of tractors from the sup- 
ply point to any car on any track. 

Three gasoline tractors, equipped with crane attach- 
ments for handling wheels, truck sides, heavy castings, 
etc., are used in addition for hauling all kinds of stand- 
ard and special-purpose trailers, a trailer loaded with 
iumber being shown in one of the illustrations and a 
special trailer for car wheels in another. Two Ford 
trucks form a rapid and extremely convenient method 
of supplying light-repair material to any point in the 
repair tracks. 

Material is supplied to the cars in advance of the as- 
signment of car repairers, and, in working this plan to a 


Locker room building and Ford truck used for distribution 
of light material 


satisfactory conclusion, cards indicating material re- 
quirements are deposited in order boxes located at suit- 
able points throughout the repair tracks. These order 
cards, containing a notation of the time each order is 
placed, material required, car number, initials, track 
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number, foreman’s name and date, are later picked up 
by the light delivery trucks, which return promptly with 
the material, if not too heavy. Orders for bulky or 
heavy material also are promptly filled by the material 
supply gang with the proper truck equipment. By this 
system, necessary repair material is secured at any point 


Interior of the oil and packing reclamation house 


on the repair tracks without the necessity of individual 
car repair men or helpers leaving their work to get it. 
Another feature of considerable importance is the 
provision of six special supply boxes on wheels, with 
compartments, as shown in one of the illustrations, for 
carrying a full supply of standard light material, such 
as bolts, nuts, cotters, washers and miscellaneous small 
castings. These supply-box trailers, maintained by the 
stores department, are returned periodically as neces- 
sary to the storeroom for checking and refilling. There 
is one supply trailer for each of five gangs, one extra 
trailer always being available to replace the others as 
they are sent one by one to the storeroom for refilling. 
Two supply trailers with double compartments for han- 
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dling old and reclaimed journal packing are provided. 

Referring to the drawing and table, the purpose and 
size of each building or facility will be apparent. Next 
to the incinerator A is the acetylene and oxygen storage 
house B, divided into two parts by a substantial brick 
wall to reduce the fire hazard. The elevated scrap dock 

C, with truck inclines at either end, is divided into sec- 
tions of adequate capacity for the various classes of 
scrap, which can be sorted and subsequently handled 
into scrap cars with minimum effort. The casting plat- 
form D, made of heavy timber, provides for the storage 
of heavy materials and is equipped with the neces- 
sary covered storage racks for smaller castings. The 
wheel bed E is equipped with double rails for compact 
wheel storage and has a total capacity of 225 pairs of 
wheels. It is served by a pneumatic hoist for double 
decking wheels in loading and has a large “Safety First” 
sign over the wood roadway. The illustration clearly 
shows one of the crane-equipped gasoline tractors and 
the type of two-wheel trailer used for handling car 
wheels. Racks for new brasses are shown at the left 
of the “Safety First” sign and a large scrap brass box 
on the ground at the right. Just west of this wheel 
bed is a 16-ft. building in which cut journals are recon- 
ditioned with a Pearce portable journal-turning ma- 
chine. This machine is sometimes taken directly to the 
car. 

. The 100-ft. lumber shed F is designed to give ample 
protection to finished lumber and, at the same time, per- 
mits getting at it readily for loading on trailers. The 
lumber shed illustrated also carries a large “Safety 
First” sign. A tractor and loaded trailer are shown. 
The outside lumber storage space is shown at G and 
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the mill room at H. The latter is equipped with the 
latest machinery needed for a repair point of this size, 
consisting of a Greenlee combination boring and mortis- 


Individual Car-Repair Buildings at South Proviso 
A— Incinerator 
B—Acetylene and oxygen storage house 
C—Elevated scrap dock 
D—Casting platform ..... 3 
E—Wheel bed (capacity 225 pairs) 
F—Lumber shed 
G—Lumber storage 
HMU rom: ico oS ving aCA ESAE aaa ee oe ers 
T Lumber: -Sragen rrn AENEA basa ee 
J—Storeroom, offices, etc. 

a—Storeroom for rough material ...............4 

b—Storeroom for finished material 
c—Storekeeper’s office socie e cele cece eens 
d—Car department offices 

OTe bs 5.5 5 ci cie aig 0:5 E E E N 

{Boiler ‘room tis fovea aa nirp gale cianisials cists 
g—Carmen’s locker room ...........000eeeeeees 
K—Air compressor and tractor building................ 
L—=Rire: hose: House: aaeeea aaraa seal sin ibla seals waite aA 
M—Main ‘shop building’ <s: stiwsiss capsa asad aslaceianess 
a—Blacksmith shop 
Machine shop 
c—Tool room ..... 
d—Air brake room 
e—-Toolbox room 
f—Steel car repairers’ room 
Paint room 


100 ft. by 32 ft. 
120 ft. by 32 ft. 
172 ft. by 32 ft. 
100 ft. by 32 ft. 
70 ft. by 32 ft. 
70 ft. by 32 ft. 
80 it. by 32 ft. 
Fee PEE OS LETREETES NEIEN 260 ft. by 32 ft. 
70 ft. by 32 ft. 
50 ft. by 32 ft. 
20 ft. by 32 ft. 
30 ft. by 32 ft. 
20 ít. by 32 ft. 
20 ft. by 32 ft. 
50 ft. by 32 tt. 
30 ft. by 32 ft. 
170 ft. by 32 ft. 
40 ft. by 32 ft. 
30 ft. by 32 ft. 
30 ít. by 32 ft. 
20 ft. by 32 ft. 
20 ft. by 32 ft. 
30 ft. by 32 ft. 
172 ft. by 32 ft. 
40 ft. by 32 ft. 
120 ft. by 32 ft. 
100 ft. by 32 ft. 
120 ft. by 32 ft. 
100 ft. by 32 ft. 


N—Wheel bed (capacity 225 pairs)............. $ 
O—Waste reclamation house and oil room............. 
P—Casting platform 
Q—Lumber shed 
R—Lamnibér. storage. o aiiars a nE anA a a vies 
S—Elevated scrap dock 
T—Acetylene and oxygen storage 
U—Casting platform 
V—lIncinerator (not shown) 


ing machine, a heavy-duty rip saw and a cut-off saw. 
Another lumber storage space is provided at / and the 
main supply building, offices, boiler room and locker 
room at J. The location and size of each subdivision 
of building J are shown in the table. 

The main store building is divided into two sections, 


West end lumber shed, showing the tractor and trailers used for distribution of lumber 
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one for housing finished material and the other for stor- 
ing rough material. The finished material is handed out 
by an employce in charge, car repairers or helpers be- 
ing prohibited from entering this section. It is 
found that this practice has the result of speeding up 
the operation and keeping the building in an orderly 
condition at all times. The men’s quarters in building 
J are ample in capacity for the force employed and pro- 
vide sanitary toilet facilities and metal lockers for per- 
sonal effects. 


dirt and short strands to drop out. The packing is then 
placed in one of the renovating tanks, shown at the left 
in the illustration, where it is heated, soaked in filtered 
oil and placed on the drain boards to drain off surplus 
oil. It is transferred to the outgoing tank from which 
it is passed through the chute to the packing-supply 
trailer as needed. This method eliminates the necessity 
of truckers, repairmen or any outside employees enter- 
ing the oil house. Oil tanks are buried and oil drawn 
from them by modern pumps. The press shown in one 
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Interior of the wood working mnl, which is equipped with modern machinery 


Building K houses the air compressor and serves as 
a garage for the tractors. In the compressor room is an 
electrically-driven air compressor, providing sufficient 
capacity for charging the air line, the joints of which 
are welded throughout. 

The shop building M is divided into seven sections as 
shown in the table to provide for the blacksmith shop, 
machine shop, tool room, air-brake room, storage room 
for employees’ tools, steel-car repairers’ room and paint 
shop. 

A duplicate wheel bed, lumber shed, scrap dock, cast- 
ing platform, etc., are provided near the east end of 
the repair tracks. An interior view of the oil storage 
and packing renovating plant is-given in one of the 
illustrations. The plant has complete facilities for ren- 
ovating packing, filtering oil, etc. Packing taken from 
the journal boxes is delivered by the special supply 
trailers mentioned to the outside of the building, pass- 
ing through a chute in the east end of the building into 
a receiving tank, from which it goes into the picker. 
Revolution of the picker at about 18 r.p.m. permits the 
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of the illustrations is for reclaiming the oil from waste 
as it leaves the ‘picker. The capacity of this packing- 
reclamation plant is about 2,000 Ib. daily. 


Supervision and Schedule 


At present the supervision includes a general fore- 
man, assistant general foreman’and eight assistant fore- 
men. It will be observed from the drawing that the 
repair tracks are divided into five sections, supervised 
by a total of six assistant foremen. In addition, there 
are two assistant foremen, whose duties are general 
throughout the entire repair track, supervising miscel- 
laneous labor, including air-brake men, supply men, 
laborers, etc. Section 1, with a track capacity of about 
83 cars, is supervised by two assistant foremen, one of 
whom has recently been assigned to devote his entire 
time, together with that of his men, to a series of re- 
builds in this section. Sections 2, 3 and 4, with a track 
capacity of 56 cars each, and Section 5, with a capacity 
of 50 cars, are each supervised by an assistant foreman. 

The way in which repairs to freight equipment re- 
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ceived at Proviso repair tracks are scheduled is some- 
what as follows: Bad order cars are set in during the 
night on tracks 7 and 8. The assistant foremen in 
spect the cars in their respective territories the first 
thing in the morning, checking with the bad-order cards, 
deciding what work is to be done and marking the 
“Original Record of Repairs” cards, which are then 
tacked to the car sides, or underneath in stormy 
weather. The assistant foremen fill out the material- 
order cards which are placed in the nearest order box 
and handled subsequently as described. In assigning 
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Material supply trailer with compartments for standard small 
parts 


work, preference is given, in accordance with the usual 
custom, to loaded and foreign cars, these cars and such 
light-repair home cars as can be completed in one day, 
being despatched the following night. Medium- and 
heavy-repair cars are switched to other tracks in the 


repair yard and two new cuts of cars set in on tracks 7 
and 8. 


As a result of an extensive study, the Chicago & 
North Western has set up a schedule, or conservative 
time allowance, for each detail operation entering into 
the repair of freight equipment, and given this opera- 
tion a number for purposes of identification. The 
original-record cards carry a description of each repair 
operation, with columns for the operation number and 
time allowance, name of the workman who made the 
repairs and a record of the actual hours worked. By 
comparing the actual hours worked and the schedule 
time allowance, a measure is thus obtained of the ef- 
ficiency of the individual workman or crew and while 
it is recognized that good workmen may sometimes ex- 
ceed the time allowance on account of unforeseen dif- 
ficulties, they will not do so frequently unless some con- 
ditions obtain which need to be remedied. Aside from 
the original-record card, essentially only three other 
forms are used on the North Western in checking the 
efficiency of repair operations. One of these, prepared 
by each assistant foreman, shows the number of hours 
each man in his gang works each day, over or under 
the schedule. By striking an average, the average per- 
formance of the entire gang for that day can be ob- 
tained. The second form shows similar information 
for each gang for each day in the month, and the third 
shows the hours over or under the schedule for the 
entire car-repair force for each day in the month. 
Some idea of what is being accomplished at the new re- 
pair point is indicated by the fact that in December, 
with 25 working days, the schedule time was exceeded 
on only 2 days and equalled on 1 day. The actual time 
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was, therefore, less than the schedule time on 22 days, 
the aggregate difference totaling 306 hours. 

Monthly efficiency meetings, attended by all super- 
visors, are held in the general foreman’s office to dis- 
cuss performance records, read important letters, con- 
sider various repair-track operations and make recom- 
mendations for improvement. Particular attention is 
paid to safety by constant daily emphasis on the part of 
the foremen, as well as by the large signs shown in 
several of the illustrations. Only five reportable in- 
juries occurred during 1928. 


Repairs at Proviso Freight Transfer House 


The Proviso transfer house for freight has an area 
of 21 acres. The building in itself is 1,420 ft. in length 
by 720 ft. wide, and provides a daily capacity of about 
425 cars. Up-to-date equipment and facilities for 
handling freight in this house in the most economical 
manner have been provided, freight being transported 
from one car to another with gasoline-driven tractors 
hauling trailers. 

The car department, appreciating the opportunity of 
conditioning equipment being loaded at this freight 
house while under protection from the weather, have 
provided full and necessary equipment for the light re- 
pairing of cars. The freight house tracks are piped 
and air supplied by an electrically-driven air compres- 
sor, maintaining 80 Ib. pressure. Cars leaving the 
freight house daily receive an in-date air brake test, and 
cars having air brakes due for cleaning receive this at- 
tention. In a separate fireproof building, conveniently 
located, waste is renovated and returned to those jour- 
nal boxes needing repacking. Particular attention is 
paid to the condition of draft gears, trucks and brake 
rigging. This practically eliminates terminal delays for 
air brakes and road delays for hot-boxes and coupler de- 
fects. Car repair work at the freight house is handled 
by a force of 43 men, including two supervisors. 

The Chicago & North Western has under construc- 
tion at Proviso at the present time a hump yard for the 
classifying of cars, which will also provide repair track 
with a capacity of 120 cars in the immediate vicinity. 
This additional repair point will handle light repair cars 
on the spot, avoiding the necessity of long haulage to the 
larger repair points. Plans are also being made to 
provide facilities for the washing of freight equipment. 

x k + * 
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Top—Hopper car No. 5858 coming out of the shop in 1897; 
Bottom—The same car 31 years later—This car has 
been included in the permanent exhibit of the 

Bessemer & Lake Erie at its Greenville, Pa., 
shops 
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Decisions of — 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Wheels Claimed Out-of-Gage on Account 
of Diagonal Bore 


During December, 1926, and January, 1927, the Chi- 
cago, Burlington & Quincy removed wheels from four 
Kansas City Southern cars on account of cut journals 
and in each case applied new wheels. In all instances, 
one or both wheels were scrapped by the C. B. & Q. on 
account of diagonal bore and the K. C. S. was billed for 
the value of new wheels. The car owner contended that 
wheels condemned on account of a diagonal bore should 
be scrapped at the expense of the road responsible for 
the change of the wheels, according to Interpretation 6 
of Rule 98. The C. B. & Q. contended that wheels out 
of gage may be removed from service at any time as an 
owner’s defect and the disposition and credit is deter- 
mined solely by whether such wheels can be retained and 
made fit for service under Rule 81; that in the case of 
the wheels in consideration, this could not be done and 
the responsibility for such wheels is chargeable to the 
ewner and has no relation, whatsoever, to the remount 
condition covered in Rule 98, Interpretation 6. 

The Arbitration Committee rendered the following 
decisions with the appended note: “The position of the 
Chicago, Burlington & Quincy is not sustained.” 

“Note: For the information of the members, your 
committee would advise that special investigations by 
representatives of the association failed to confirm the 
contention of the Chicago, Burlington & Quincy as to 
responsibility of car owners for the conditions in ques- 
tion. Some improper conditions were found to exist, 
such as slightly bent axles, eccentric boring of wheels, 
etc., which were of such nature that it is inadvisable to 
place the responsibility upon the owner in the event of 
wheel replacements made on foreign roads. 

“Nevertheless, the improper conditions as found in 
connection with mounted wheels which had been with- 
drawn from service for various causes, were such as to 
justify calling the attention of all railroads and private 
car lines to the importance of all details of wheel and 
axle shop work. 

“In connection with the Wheel Manual, which will be 
issued in the near future, it is urged that special attention 
be given to this line of work with a view of effecting 
desired improvement in the general situation.” —Case No. 
1580—Kansas City Southern vs. Chicago, Burlington & 


Quincy. 


Joint Evidence Necessary for Claims of Wrong 
Brake Rod Repairs 


On October 11, 1926, the Richmond, Fredericksburg 
& Potomac applied one bottom brake rod. 34 in. in 
length, to Chicago & North Western car No. 74179. 
The owner took exception to the repairs made because 
a 34-in. brake rod was substituted in place of the 32-in. 
rod which was standard to the car and not defective, 
therefore, making the repairs unnecessary. The repair- 


April, 1929 


Railway Mechanical Engineer 


ing line pointed out that the reason a longer rod was 
applied was because of inefficient hand brakes and ex- 
cessive piston travel which could only be adjusted by 
a longer rod, as the ordinary method of making an 
adjustment at the dead-lever guide did not provide suf- 
ficient takeup in the foundation gear to bring about a 
condition that would give proper piston travel and pro- 
vide necessary force for the brake beams, claiming that 
the standard construction of the car had not been 
changed in any way. 

The Arbitration Committee stated that “The bill of 
the Richmond, Fredericksburg & Potomac is sustained. 
If wrong repairs were made, joint evidence may be 
obtained upon return of the car to the home line.”— 
Case No. 1581—Chicago & North Western vs. Rich- 
mond, Fredericksburg & Potomac. 


Basis for Computing Depreciation of a 
Destroyed Car 


Atlanta, Birmingham & Coast car No. 5056 was 
damaged, March 1923, on the rails of the Terminal Rail- 
road Association of St. Louis and reported to the owner 
under Rule 120. The owner denied responsibility for 
the damage to the car and referred it to the Arbitration 
Committee, which decided that the car had not been 
properly reported under Rule 120, but was subject to 
Rule 112. Since that time, the respective companies 
have been unable to agree on the valuation of the car, 
or the date to which depreciation should be allowed. 
The handling line contended that the owner’s claim 
should be confined to valuation on the basis of Class F, 
Rule 112, and depreciation allowed to October, 1924. 
The reason for placing the car in the Class F was the 
claim that the built-up draft members with which the 
car had been equipped, extended only 211% in. back of 
the center line of the body bolster, instead of 24-in., as 
required by the A.R.A. rules for inclusion in Class E as 
claimed by the owner. The reason given for depreciat- 
ing the car to October, 1924, instead of to March, 1923, 
when the car was actually damaged, was that the car 
had not been completely destroyed until the Arbitration 
Committee rendered its first decision in October, 1924. 
The owner contended that the car should be depreciated 
to March 6, 1923, the date the car was damaged, as the 
car had not been repaired after that date, nor did it 
render any service between that date and the date on 
which it was actually dismantled. The owner presented 
blue prints, which showed that the original construction 
of the car included draft arms extending 24 in. under 
the body bolster, which should place it in Class E. 

The Arbitration Committee stated that “The car should 
be figured on the basis of Class E construction and 
depreciated to the date the car was regularly reported 
destroyed under Rule 112.” —Case No. 1582—Atlanta, 
Birmingham & Coast vs. Terminal Railroad Association 
of St. Louts. 


Failure to Secure Protection at Point 
of Interchange 

On December 7, 1925, U.T.L.X. car No. 15590 was 
cornered in the yards of the Union Pacific, resulting in 
damage to the end running board. A new board was 
applied and a defect card placed on the car for three 
Y4-in. running-board angle-iron bolts and two 
y4-in. sill-step bolts in place of the rivets. The car was 
delivered to the C. B. & Q. on December 11, 1925, and 
by this road to the owner on December 20, 1925, at 
which time inspectors of the U. T. C. Company and the 
C. & N. W. issued a joint inspection certificate reading 
as follows: 
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Repairs Required 


g A 1 Nature of Defects 
L side Seven side running-board i 


r Seven side running-board brackets 
brackets straightened bent 


BL One section of angle iron One section of angle iron bent 

R. & R. and straightened One end running board not prop- 
B One end running board prop- erly framed to fit angle iron 

erly framed so as to fit 

angle iron 


On presentation of the joint inspection certificate, the 
Union Pacific acknowledged responsibility for the 
wrongly framed end running board, but declined to ac- 
knowledge responsibility for the bent brackets and angle 
irons. The U. P. pointed out that the running-board 
brackets mentioned on the joint inspection certificate 
were on the side of the car and had no relation to the 
running board that it applied. It did not acknowledge 
responsibility for the bent brackets and, therefore, the 
failure on the part of the C. B. & Q. to protect itself in 
interchange would release the repairing line of any 
reliability for defect-card protection under the inter- 
change rule. Upon presentation of the joint inspection 
certificate, the C. B. & Q. requested rebuttal protection 
from the U. P., contending that the defects must have 
existed at the time the improperly framed running board 
was applied by the U. P. The C. B. & Q. further con- 
tended that the end running board and angle iron were 
damaged by cornering and the seven side running-board 
brackets were also on the same side of the car, and that 
it would not be possible to corner and bend the end angle 
iron with force enough to break the end running board 
without at the same time breaking the side running- 
board brackets. 

In rendering its decision, the Arbitration Committee 
stated that “The contention of the Union Pacific is sus- 
tained. If delivering line defects existed at the time the 
car was interchanged, the Chicago, Burlington & Quincy 
should have protected itself by requiring a defect card 
at the point of interchange.”—Case No. 1584—Union 
Pacific vs. Chicago, Burlington & Quincy. 


Responsibility for Cost of Use of Steam 
Derrick and Tool Cars 


During June, 1926, on authority of adjustment orders 
issued to the Cleveland, Cincinnati, Chicago & St. Louis 
by the chief joint car inspector at Cincinnati, a bill was 
rendered against the Louisville & Nashville covering 
the cost of adjusting loads on cars delivered at Cin- 
cinnati in bad order. The L. & N. objected to the bills 
because they included charges covering the use of a 
steam derrick and tool cars used with the derrick. The 
L. & N. requested cancellation of the charges for the 
derrick, claiming that under Car Service Rule 14 and 
interpretation of it, as set forth in Circular D-11-232, 
dated July 1, 1926, the C.C.C. & St. L. had no right 
to charge rental for the steam derrick and wrecker cars 
in making adjustments for the reason that the 10 per 
cent added to the labor cost and the wages of the 
craneman and helper operating the derrick is intended 
to cover all overhead charges. The C.C.C. & St. L. did 
not so understand the rules and their interpretation and 
contended that the rental of the derrick and wrecker 
crews was part of the performance of the adjustment. 
It did not concur that uniformity of practice on all 
roads in rendering a bill is desirable. 

In rendering its decision, the Arbitration Committee 
stated that “The Committee has analysed the details of 
the charges rendered by the Cleveland, Cincinnati, 
Chicago & St. Louis and cannot find that any of them 
have been improperly made; therefore, the bills should 
be paid. Shop expense does not include the use of 
wrecking equipment—Case No. 1585—Louisville & 


200 


Railway Mechanical Engineer 


Nashville vs. Cleveland, Cincinnati, Chicago & St. 
Louis. 


Information Furnished by Handling Line 
Indefinite 


On November 26, 1926, P.T.X. car No. 4293 was re- 
paired by the Central of New Jersey which billed the 
Pennsylvania Tank Line for the amount of $40.44. After 
repairs were made by the Central of New Jersey, the 
car was forwarded to the owner for further repairs. 
The owner contended that according to Rule 44, a 
comprehensive statement should have been given by the 
handling line showing how the damage occurred and, if 
this could not be done, the bill should be cancelled as it 
would be an indication that the car had been subjected 
to unfair handling and that the damage was not caused 
by wear. The handling line maintained that the car had 
not been subjected to any of the provisions of Rule 32 
and that the condition resulted from worn center 
anchorage-bolt holes, allowing the cistern to shift on the 
underframe, and, because of the internal pressure of the 
load and slight shifting of the tank, the bolts had become 
worn and eventually sheared off under ordinary condi- 
tions. 

In its decision the Arbitration Committee stated that 
“The information furnished by the handling line as to 
the cause of defects, type of construction, etc., is in- 
definite and does not meet the requirement of Rule 44. 
Therefore, the contention of the Pennsylvania Tank 
Line is sustained.” —Case No. 1586—Pennsylvania Tank 
Line vs. Central Railroad of New Jersey. 


Ladder for Freight 
Car Repairmen 


HE step ladder shown in the drawing is standard 
T for all of the freight car repair shops of an east- 
ern Class I railroad. It is made of oak and the two 
styles are hinged together at the top with 8-in. strap 
hinges. The rungs of the ladder are spaced 15 in. 
apart, the first rung being 1314 in. from the bottom. 
A bell cord is used to prevent the styles from spread- 
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Standard step ladder used in the freight car repair shops of 
an eastern railroad 
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ing apart when the ladder is in service. This design 5/16-in. by 2%4-in. half-oval bar which is secured to 
of step ladder may be used to support scaffolding brackets, as shown in the drawing. These brackets are 
along the side of a car, or when folded together, can forged from y⁄-in. by 3-in. steel bar stock. 

be leaned against the side of a car and used as an or- It will be noted that the oval bar extends only to the 


dinary ladder. 


Wheel Chute for Ci mince ire 
the Car Shop e RS ue 


HE gravity wheel chute, the detail construction of 
which is shown in the two drawings, can be con- 
structed to suit practically any wheel shop layout. Pro- 
vision, however, should be made in the installation of 
the chute for sufficient slope, about 1 ft. in 30 ft., so 
that the wheels will roll freely. In the installation for 
which these drawings were prepared the delivery end of 
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the chute extends through the wall of the wheel shop, second post from the receiving end of the chute. A 
the wheels being delivered inside the building. jib crane, having a maximum range of 18 ft., is pro- 
The chute consists essentially of two 65-lb. rails a vided at the loading platform for loading wheels on the 
running and a guide rail which are spiked to the timbers chute. The wheels are placed on the running rail, 
of a wood trestle. The : 
wheel rolls on the running 
rail, alongside of which is 
a g Dein. by Mein sd) pe ens pe ey Plat form for Wheel 
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Receiving end of the gravity wheel chute 
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leaned against the guide rail, and guided by hand until 
the wheel rolls down the chute to the guide rail and 
half-oval bar. 

The delivery end of the chute is provided with a slop- 
ing receiving platform floored with }%-in. plate. The 
guard rail, made of 4-in. by 4in. by '4-in. angle bar, 
and the running rail extends to the edge of the delivery 
platform only. The floor plate is bent at the top edge 
of the platform, the top edge of the plate being secured 
to the top bracket. The wheel rolls off the end of the 
running rail onto the platform. The slope of the plat- 
form causes the bottom of the wheel to slide away from 
the vertical portidn of the floor sheet, and the top of 
. the wheel to fall in the opposite direction. Thus the 
wheel slides to the bottom of the platform with the 
flange up. The wheels are transferred from the re- 
ceiving platform to the wheel press or boring mill by 
means of a jib crane, equipped with a pair of wheel 
tongs. A hole is cut in the floor of the receiving plat- 
form to permit the insertion of the tongs through the 
axle bore. 


Just a Hand 
Hold, But--! 


Don’t be careless in repairing 
safety appliances 


By F. R. Tincher 
Car Inspector, C. B. & Q., Wymore, Neb. 


HE proper application and maintenance of hand 

holds and sill steps is of such importance as to 
warrant the formulation by the Federal authorities of a 
set of regulations which govern the railroads as to how 
these appliances shall be applied to rolling stock. As an 
illustration of what might happen through carelessness 
and the violation of these rules, the following story 
was written. A railroad car is the principal character 
of the story. 


The Story of the Broken Hand Hold 


“As I stood on a siding on a cold December morn- 
ing, little did I realize that a serious accident would 
occur in which I would be implicated. The next mo- 
ment, as my thoughts were wandering, I heard a shrill 
whistle down the track and a locomotive came into 
view. The train came to a grinding stop on the track 
just opposite me, and I heard the conductor shout to 
the head brakeman to pick up the car at the elevator. 

“In a few moments, I was being dragged down the 
track on which J stood and backed into the train. 
Things were moving fast but my next recollection was a 
shrill whistle and the long train of which I was a part, 
began to move. 

“At the next terminal, while being switched by a 
careless yard crew, the trap was set which proved 
later to be so serious. While switching, the crew failed 
to shove me clear of an adjoining track and I was 
cornered, breaking one hand hold and bending another. 
As | was loaded with grain, a car inspector immediately 
sent me to the repair track. 


° A paper presented at one of the carmen’s meetings held each month 
at warious points on the C. B. & Q. 
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“The next morning the repairs that were needed were 
written up by the car checker and the material ordered. 
Instructions were included to clear the bent hand hold. 

“The man who delivered the material, instead of 
bringing the hand hold over and laying it down, hurled 
it some three-car lengths upon the frozen ground at my 
side. More careless work, for by doing this the hand 
hold, already brittle from severe cold, broke about 
one-half way through. 

“The carman was in a hurry and did not notice the 
fresh break, supposing it to be good material. The new 
hand hold ‘was placed on my side in this condition and 
the hand hold that was bent was pulled out with a bar to 
the proper clearance. The carman put the hand hold to 
severe strain, by clearing it with the bar, and cracked 
it at one of the legs. There the trap was completely 
set with two cracked hand holds. The carman did not 
take a second look to see what damage, if any, he had 
done in clearing the hand holds. 

“I was pronounced O. K. off the repair track that 
night as ready for service. A short time later, a switch 
engine backed against the cars on the track on which 
I was standing and a ‘hi-ball’ was given. 

“The next moment there was a strain as we began 
to move and a switchman swung on to my side. grasp- 
ing the new hand hold with one hand and the straight- 
ened hand hold with the other. 

“We had scarcely moved two hundred feet when both 
hand holds broke. The switchman was hurled to the 
ground with a terrible thud, breaking his collar bone 
and receiving several minor injuries. 

“Alas, another casualty because of carelessness.” 


Suggestions for Maintaining Safety Appliances 


Sill step work is likewise as important so it is im- 
portant to re-inspect all hand hold and sill step work 
after the job is completed. 

The following shop practice should not be over- 
looked in the application and inspection of safety ap- 
pliances: 

(1) All hand holds and sill steps should be of the 
required dimensions and without flaws before applying. 

(2) All old bolts should be examined and tested as 
to the correct size and strength before reapplying. 

(3) A new appliance should be applied at the pro- 
per location according to the United States Safety Ap- 
pliance Law. 

(4) All bolts and nuts should be tight and the end 
of the bolt well riveted over. 

(5) All bolts and nuts should be visible if at all pos- 
sible. 

(6) All work should be re-inspected after comple- 
tion to be sure that no damage has occurred in the ap- 
plication. 

(7) Before leaving the car, determine that hand 
holds and sill steps are tight by turning all bolts con- 
nected with these items. In this way a great many bolts 
that have deteriorated with age will be broken before 
an accident has occurred. 


Researcu in alloys of iron, to keep America abreast of 
world progress in industry, and described as the most am- 
bitious undertaking ever attempted in this field, is planned by 
the Engineering Foundation in co-operation with the American 
Institute of Mining and Metallurgical Engineers, it is an- 
nounced at the national headquarters of the Foundation, 29 
West Thirty-ninth street, New York. Practically all industries, 
it is said, are affected. The initial task will be a critical five- 
year review of all available literature in English and other 
languages, resulting in a series of monographs and manuals, 
at a cost of $150,000. 
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Spring Plant of the New Haven at 
Readville Shops 


Equipped with pyrometer-controlled furnaces and electric 
salt bath to obtain uniform results 


cently put into service at the Readville loco- 
motive and passenger car shops an up-to-date 
spring-testing plant for the manufacture and repair of 
all locomotive and car elliptical springs and for the re- 
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T's New York, New Haven & Hartford has re- 


a 


The new shop has been planned to achieve three 
objectives: First, to control the physical characteristics 
of the spring steel during the process of manufacturing 
and repairing; second, the introduction of the two-heat 
system whereby the spring leaves, after passing through 


EEEE 


Location of shop equipment in the Readville spring shop 


pair of all coil springs for the system. Formerly all 


spring repairs were made at outside spring shops. New 
springs are now made by shop-order requisitions and 
delivered to the stores department for shipment to all 
points on the system. 


April, 1929 


Railway Mechanical Engincer 


the forming press, are reheated before drawing, and, 
third, to obtain continuous production without back- 
tracking. 
Shop Layout 
The spring shop, which is approximately 120 ft. 
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long by 35 ft. wide, is located in the southeast corner 
of the blacksmith shop. As indicated on the floor plan, 
the facilities are located so that the springs enter the 
shop at the door located near the hydraulic stripper (1) 
and are handled through the shop by electric mono- 
rail hoists until they reach the Tinius Olsen testing 
machine (12) located at the opposite end of the shop: 

The shop is well provided with material-handling 
facilities. A one-ton Shepard electric hoist and two 
Ingersoll-Rand air hoists operate on a monorail which 
extends from a point over the band-stripping machine 
the length of the shop to a point over the testing ma- 
chine. In addition to the monorail, four pillar and 
wall hoists are so located that each repair operation is 
served by hoists. Two of these hoists are equipped 
with Ingersoll-Rand air hoists and two with Shepard 
electric hoists. The location of these hoists can be 
determined from the illustrations. 

Since all of the machines are operated by hydraulic 
pressure, the shop has been equipped with a hydraulic 


Table I—List of Equipment Installed in the Spring Shop 
at Readville 


Name oF Unit 
Ryerson-Southwark 100-ton hydraulic stripper 
Ryerson-Kling No. 3 guillotine bar shear 
Ryerson-Ferguson 24-in. by 80-in. heating furnace 
Ryerson combined double-end nibbing and trimming machine 
Ryerson-Kling No. 7 hot punch 
Ryerson-Ferguson standard two-section furnace 
Ryerson No. 2 pneumatic Universal elliptic-spring former 
Soluble oil-hardening vat 
Westinghouse electric drawing furnace 
Cleaning vats 
Ryerson-Southwark triple-pressure hydraulic banding press 
Tinius-Olsen 125,000-lb. testing machine 
Oil-lubricating vat 
Heating furnace 
15 Southwark 10-in. dia. by 10-ft. stroke moving-cylinder hydraulic 
accumulator 


Toot No, 
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16 Motor-driven Gould accumulator pump with automatic control 
17 Griscom-Russell multi-whirl oil cooler 

18 Oil pump for cooler 

19 Steam hammer for making spring bands 

20 Rockwell hardness tester 

21 Switch boxes 

22 Automatic pyrometers 

23 Rail spring stands 


accumulator system. A Southwark 10-in. diameter, 
10-ft. stroke moving-cylinder type hydraulic accumula- 
tor, with a diameter of 10 in. and a stroke of 10 ft., 
has been installed, which acts as a storage reservoir for 


The elliptic spring former located at one end of the two 
compartment furnace 


supplying hydraulic pressure of 1,500 lb. per sq. in. to 
the water lines connecting the various machines. The 
pressure is obtained by a Gould triplex-plunger pump 
operated by a General Electric 550-volt induction motor, 
At 850 r.p.m. the pump delivers 20 gal. per min. at 
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1,500 Ib. pressure to the accumulator. The pressure is 
automatically controlled by an overflow tank. Welded 
pipe joints are used throughout to prevent leaks. 

A unique system has been devised to keep the quench- 
ing oil cool under continuous use. An 800-gal. oil- 
storage tank is located in the ground directly beneath 
the 400-gal. oil-quenching vat. The hot oil drains from 
the top of the tank into two 24-in. outlet pipes, which 
connect with a 3-in. pipe that leads into the under- 
ground tank. From here the oil is forced to an over- 
head Griscom-Russell multi-whirl oil cooler by a centri- 
fugal self-priming pump capable of delivering 250 gal. 
per min. against a total head of about 15 ft. The oil 


cooler consists of a tank inside of which is a spiral- 


The upper end of the shop where the springs are re- 
assembled and the bands put on 


shaped chamber which extends from end to end. The 
water inlet and outlet heads at the ends are connected 
by several tubes passing through a spiral chamber. 
Cold water is forced into the intake end and through 
the tubes, thereby cooling the hot oil surrounding the 
tubes in the spiral chamber. The cool oil flows by 
gravity back into the quenching tank. The system in- 
cludes two strainers, one of which can be cleaned while 
the other is in service. 


Method of Repairing Springs 


On the band of each spring is stamped the date on 
which it was manufactured or repaired. All springs 
that have been in service less than two years and do 
not have apparent defects are cleaned and gaged and 
then passed through the lubricating vat (13), after 
which they are tested. If they successfully pass a 50- 
per cent overload test, they are put back into service. 
Blue prints, on which are listed the types of springs 
together with the normal working load, 50 per cent 
overload and the amount of allowable permanent set, 
are shellaced onto sheets of galvanized iron. Thus, the 
operator can quickly determine the test requirements 
for each type of spring. 

All springs that have been in service two years or 
more are taken apart and repaired. The spring bands 
are removed from the old leaves by a 100-ton hydraulic 
stripper, after which they are picked up by a special 
lifting device designed so that the loose spring leaves 
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will not topple over while being carried to the heating 
furnace. Here the leaves are carefully examined for 
defects and gaged for thickness. The gage used is a 
hardened circular disc, around the circumference of 
which have been cut slots to correspond with the maxi- 
mum allowable low limits of thickness for each type of 


leaf. The following table shows these limits: 
Original thickness Maximum low limit 


in. in. 

500 483 
4375 423 
375 -363 
3125 303 
250 +243 


temperatures of these two furnaces are controlled by 
two Bristol automatically-operated pyrometers. 

The spring leaves are placed edgewise in the heating 
furnace and allowed to remain until the pyrometers in- 
dicate a temperature of 1,750 deg. F. They are then 
removed and slid down a sloping apron, which leads 
to the pneumatic elliptical-spring former located at the 
rear end of the furnace, as shown in the illustration. 
The spring former, which has a capacity for 5@-in. by 
7-in. by 72-in. spring leaves, give the desired camber 
to each leaf by placing the hot leaf between a cold 
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Lett—Electric salt bath furnace; Right—Oil-quenching vat; Rear—Two-stage heating furnace 


All rejected leaves are immediately replaced with 
new ones before the leaves are placed in the heating fur- 
nace. This furnace is separated into two heating 
chambers by a partition wall in the middle. One end 
is used for heating the spring leaves prior to the 
cambering operation and the other end is used for re- 
heating the leaves after cambering to a temperature suit- 
able for hardening. This furnace makes possible the 
two-heat system which eliminates the customary prac- 
tice of cambering and hardening with one heat. The 


os x 
Sees 


Shap 


peal or gies 


j 


fpi 


b Ai 
Sees 


master leaf and a special flexible chain. A crosshead 
with adjustable supporting blocks to suit the master 
leaf forces the master leaf and the hot leaf against 
the chain and the resultant yield of the chain produces 
a curve on the spring leaf similar to the curve of the 
master leaf. 

After this operation the leaves are passed along a 
roller conveyor located at the rear of the furnace and 
thence into the rear of the heat-treating furnace. They 
are allowed to remain in this furnace until a tempera- 


Hot punch machine at the left and the double-end nubbing and trimming machine at the right 
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ture of 1,550 deg. F. is recorded, after which they are 
quenched in the soluble-oil vat located directly in front 
of the furnace door. This vat contains a self-draining 
basket, each end of which rests on the end of the piston 


cut to length on the guillotine-type bar shear (2), after 
which the leaves are heated in the 24-in. by 80-in. fur- 
nace (3) for the nibbing and slotting operations. The 
springs are nibbed on the combined double-end nibbing 


Lower end of the shop where the springs are dismantled 


of a pneumatic cylinder which is controlled by a two- 
way valve. The basket containing the leaves of one 
spring is lifted by a special hook that catches under 
each handle and is placed in a hot Oakite cleaning solu- 
tion to remove the oil before it is placed in the electric 
salt draw bath which is contained in a Westinghouse 
pot furnace. This furnace consists of a pot which 1s 
surrounded by electric heating grids heated bv a 550- 
volt current. Two thermocouples are used, one mak- 
ing contact with the heating elements and the other 
with the salt solution. The thermocouples lead to two 
Brown pyrometers which automatically maintain the 
temperature of the salt bath to 750 deg. F. If the 
pot furnace is fully charged with 1,200 Ib. of steel, a 
10-deg. drop in temperature will result. The spring 
leaves are allowed to remain in the salt bath for 20 
min., after which they are removed and allowed to cool 
in the air. The leaves are then immersed in a tank 
of boiling water to remove the salt incrustation. 

The leaves are next properly assembled and moved 
to the triple-pressure hydraulic banding press which 
has a capacity of 33-, 67- or 100-tons pressure. The 
assembled leaves are pressed together and a heated 
spring band is slipped over them. The spring is then. 
placed in the press where a band is forced down on 
the spring leaves under vertical and horizontal rams. 
The bands are stamped, indicating the type of spring 
and whether new or repaired. 

The spring is next dipped into the lubricating vat to 
oil the leaves before testing. The system of testing is 
similar to that explained for testing springs that have 
not been in service more than two years. 

In addition to the Tinius Olsen testing machine, a 
Rockwell hardness tester is used to determine the hard- 
ness of the leaves. New and old heat-treated leaves 
are taken at random for hardness testing. The hardness 
ranges from 258 to 315 Brinell. The average hardness 
regularly obtained is about 300 Brinell. 

Spring leaves are made for new and old springs. 
The machines and furnace for this work are located 
at the south end of the shop. The spring steel is first 
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and trimming machine (4), which also cold-trims the 
ends of the leaves to length. The hanger slots are 
punched in the leaves while hot on the hot punch (5). 
The leaves are then placed in stock ready to be in- 
cluded in a new spring or to replace a discarded leaf 
in an old spring. 

With a force of six men employed in manufacturing 
and repairing springs, a total of 1,250 springs has 
passed through the shop during a period of 51⁄4 months, 
working five eight-hour days a week. Two additional 
men are employed in making spring bands. With a 
gang leader, a total of nine men is employed in the 
shop. 


Grease Cake Truck 


To truck shown in the drawing for hauling grease 
cakes to locomotives in the erecting shop, with 
the exception of the two cast iron wheels and caster 
wheels, may be made in the shop. The top and top 
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A shop-made truck for handling grease cakes 


cross members or battens are of wood, secured to the 
pipe flanges by %4-in. carriage bolts, as shown. One- 
inch pipe is used throughout for the vertical members 
of the chassis. The pipe flanges are l-in. by 4-in. cast- 
iron floor flanges. The braces are of 2-in. by '4-in. 
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steel and are welded to the lower end of the pipe. The 
axle is turned from 1%4-in. by 1%4-in. steel bar, the 
journal bearing having a diameter of 1-¥% in. and a 
length of 4-5@ in. , 

The caster is of forged steel and is held in position 
by two 14-in. hexagon bolts, the ends of which engage 
a groove machined in the caster pivot pin, which per- 
mits the caster to turn freely. The hexagon bolts are 
prevented from working loose by means of lock nuts. 
A %%-in. oil hole is drilled in the pipe a short distance 
above the caster connection to provide for lubrication. 


Applying Valve- 
Chamber Bushings 


ARIOUS devices, either hydraulically or pneu- 
matically operated, are used to apply valve-cham- 
ber bushings. Such devices usually require considerable 
time to set up and to make the necessary pipe or hose 
connections. The device, shown in the illustration, can 
be quickly set up and operated by one man. The aver- 
age time required for applying a bushing for a 14-in. 
double-ported, low-pressure valve on a Mallet locomotive 
is about 30 min. 

Referring to the illustration, the housing 4 is a steel 
forging which is machined to receive the worm with 
the worm shaft and bearings. The housing, which is 
drilled to suit the various classes of locomotives, is 
bolted to the cylinder-head studs. The end of the screw 
B is screwed into the end of the shaft C. The worm 
wheel D is keyed to this shaft with a yg-in. by %-in. 
steel key. The shaft is made sufficiently short so that 
the screw B can be disconnected when removing the de- 
vice. 

The adjusting-support bolts on the housing 4 take 
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care of the larger sizes of valve chambers and bushings 
and make it possible to design the housing so that it 
will not be too heavy. The device is equipped with ball 
thrust bearings. 

The square split nut F is made so that it can be placed 
on the screw B without having to run it up to the plate 
G. The bushing to be pressed in is placed in position 
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Assembled view of a device for applying valve-chamber 
bushings 


and the housing 4 is clamped in place at the opposite 
end of the cylinder. The screw B is then connected to 
the shaft C. The plate G, in which is a square hole to 
fit the nut F, is placed against the face of the bushing 
and the split nut is entered in the square hole, after 
which the bolts holding the two halves of the nut are 
drawn tight. The air motor is connected to the Morse 
No. 4 taper shank on one end of the drive-shaft H. 
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Details of the device for applying valve chamber bushings 
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M-K-T Machine Methods on 
Crossheads and Pistons 


Modern machines and special tooling equipment simplify the 
work and assure accuracy 


the Parsons, Kansas, shops of the Missouri- 

Kansas-Texas is that of the piston, piston rod 
and crosshead department where the work is being han- 
dled by modern machine tools with the aid of many 
special tools and devices designed to assure the desired 
output and, at the same time, hold the work to close 
tolerances. This article will describe the details of the 
several operations on the three general classes of loco- 
motive parts handled in this department—crossheads, 
piston heads and piston rods. 
- The standard practice of the M-K-T is to apply box- 
type pistons to cylinders under 24-in. diameter and the 
built-up type to cylinders 24 in. and over. On the built- 
up type rolled-steel spiders, cast-iron bull rings and gun- 
iron packing rings are used, the bull rings being riveted 
to the spiders. Piston heads, when new, are applied 
1/32 in. smaller in diameter than the bore of the cylin- 
der. When locomotives are given heavy classified re- 
pairs in the back shop, the standard practice is to re- 
new all pistons that are worn '; in. below the bore of 


O% of the interesting departmental operations at 
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the cylinder. All pistons are fitted with three cylinder 
packing rings, the depth of the grooves being 14’, in. in 
pistons for cylinders 24 in. in diameter and over, and 
15 in. in pistons for cylinders under 24 in. in diameter. 
The width of the ring grooves in new piston heads is 34 
in. plus .005 in. The width of the cylinder packing ring is 
34 in. minus .003 in. All pistons are scrapped when the 
ring grooves are worn to 13/32 in. in width. 

The M-K-T purchases rough-turned piston rods 
from outside manufacturers. The limit of wear on pis- 
ton rods is established at 14 in. below the original diam- 
eter. Piston rods that are 1/32 in. out of round or 
tapered are trued up by grinding. 


The Machining of Crossheads 


The crosshead is first set up on a Niles 36-in. boring 
mill and the back sides of the wings are faced. It is then 
transferred to a face plate near the boring mill by an 
overhead crane and laid out for turning the neck and 
boring for the piston rod fit. This fit is designed with a 
shoulder at the inside end, against which the piston rod 
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is drawn up tightly. The taper of the piston rod fit is 34 
in. in 12 in. The crosshead is laid out to insure keeping 
the clearance on the inside of the crosshead divided 
equally and to insure the wings of the crosshead being of 
equal thickness. The crosshead is then taken to a Cin- 
cinnati No. 5 milling machine where a taper mandrel is 
placed in the piston-rod fit. The mandrel is secured in 
a V-block designed for this purpose. The shoe fit is 
milled with a 5-in. shell mill. The inside faces on the 
crosshead for the front end of the main rod are ma- 
chined with a 2-in. helical cutter. 

The crosshead is then returned to the 36-in. Niles 
boring mill, faced on both sides and bored for the cross- 
head pin. The keyway for the dowel in the wrist pin 
is next slotted by means of the rapid travel on the head. 
The crosshead is then taken to the radial drill and holes 
are drilled in the inside wing for the crosshead shoe 
bolts. This is done by placing a jig that fits snugly over 
the milled edges of the crosshead to hold it central. 
This jig has holes with casehardened bushings to pilot 
the drill and a 31/32-in. drill is run through the inside 
wing only. The jig is removed and the holes are coun- 
terbored 13% in. diameter and jg in. deep for the heads 
of the bolts. There are eight bolts in each crosshead. 

Bronze crosshead shoes are used, these being straddle- 
milled on a Cincinnati No. 5 milling machine while held 


Three stages of the pro- 
duction work on crosshead- 
shoe taper bolts showing 
the turret-lathe tooling 
equipment 


in a fixture that accommodates two shoes at one time. 
The crosshead shoes are then taken to the radial drill 
and fitted to the crosshead which has previously had the 
holes drilled in the inside wing. The next operation is 
to run a 31/32-in. drill through the shoes and the outer 
wing of the crosshead. The holes are reamed with a 
l-in. tapered reamer having a taper of yẹ in. in 12 
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in. to fit tapered bolts which are manufactured.on a- pro+ 
duction basis and are placed in sets at the radial drill. 

The next operation is to mill a keyway in the cross- 
head for the crosshead key. This is done on a Cin- 
cinnati No. 4 milling machine by setting up the cross- 
head at an angle of 45 deg. and drilling a 1%-in. hole 
through the neck of the crosshead. The keyway is 
milled in the crosshead by a 1%-in. helical cutter having 
a solid bearing in the center and a right- and left-hand 
spiral with the thrust toward the center of the crosshead. 
One of the illustrations shows the set-up of this cutter 
as well as the operation on the keyway. The cutter is 
supported by a center bearing which is secured to the 
overarm of the machine. This center support has an oil 
passage running through it, with an opening at the lower 
end that throws a stream of oil toward both ends of the 
cutter. 

After the crosshead shoes have been applied to the 
crosshead and the eight tapered bolts fitted, the whole 
assembly is then placed on the same fixture on the No. 
5 milling machine that was used for milling the cross- 
head shoe fit. The guide fit in the crosshead shoes is 
then milled by the use of a 414-in. shell mill. The guide 
fit provides 1/32 in. lateral clearance as well as 1/32 in. 
vertical clearance. 

The crosshead wrist pins are made from axle steel, 


Above, right: End view of 
taper turning attachment— 
Left: Indexed for thread- 
ing — Below: The taper- 
turning operation 


annealed, sawed off to the proper length, roughed out, 
threaded and finished on an engine lathe. 

The hexagon wrist-pin nuts are forged on a 4-in. 
heavy duty National forging machine. They are 31% in, 
thread diameter and 51⁄4 in. across the corners of the 
hex. Two nuts are used on each wrist pin. The forg- 
ing blanks are produced on the forging machine at the 
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Above: Reaming the crosshead and shoes for 
tapered bolts. Right: Drilling the crosshead 
for the tapered shoe bolts 


rate of 214 min. per nut and they are finished on a 5- 
in. turret lathe at the rate of 10 min. for each nut. 

As mentioned previously, rolled steel piston spiders 
are used on the heavier locomotives. These are finished 
on a 36-in. Niles vertical turret lathe. Special gages 
and templates are used to insure uniformity in the 
machining of the spiders. After finishing on the vertical 
turret lathe the spiders are then drilled on a radial drill 
by the use of a master ring that fits snugly over the 


Boring and cutting ring grooves in the bull ring 
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spider and has hardened steel bushings to pilot the drill. 
There are 28, }%-in. holes in each spider. The piston 
bull rings are made of cast iron and are machined on a 
Niles 36-in vertical turret lathe and are provided with 
three grooves for cylinder packing rings 34 in. wide 


Special tools and gages used in the crosshead department 


Left to right:—‘'Go” gage for threading 312-in. wrist-pin and crank-pin 
nuts; “No go” gage for threading 314-in. wrist-pin and crank-pin nuts; 
collapsible tap for threading 3%-1n. wrist-pin and crank-pin nuts; “go” 
and “no go” gage for threading wrist pins and crank pins; inserted-blade 
sectional spiral reamer for wrist-pin holes in crossheads; “go” and “no 
go” snap gage for threading 3-in. wrist pins and crank pins, collaps- 
ible tap for threading 3-in. wrist pin and crank-pin nuts, 
“go” gage for threading 3-in. wrist-pin and crank-pin 
nuts; “no go” gage for threading 3-in. wrist-pin 
and crank-pin nuts 


which are cut with a gang tool at one operation, using a 
.015 in. feed. 

The bull ring is drilled with the same master ring that 
is used on the piston spider. This ring is designed in 
such a manner that it fits snugly into the inside of the 
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Table I—Time of Operations on Crossheads, Pistons, and 


Piston Rods 
Time required 
TE 


hr. min. 
CnossHzAD 


Facing back of wings; layout for turning boss; Bore 1 

for rod fit 4 
Milling crosshead shoe fit; milling insiae faces for 

mala TOD E A EE tein E dleciecotle onsets 3 0 
Facing both sides on boring mill; slotting keyway for 

wrist-pin dowel 
Drill and counterbore inside wing................-. 0 30 


CrossHEAD SHOE 


Milling two bronze shoes .......... cece cece ee eeees 0 12 
Drilling and reaming shoes and outer wing of cross- 
(Ke rN ae Tee E A Per ence hei 45 

Mill guide fit on beth shoes ........... cece eee eee 1 40 
CrossHEAD Wrist PiN 

Machined complete from forging ...............05 3 0 
Wrist Pin Nuts 

Forging the blasvka: 20:60: tid slesiss T A TETON 0 243 

Facing both sides, boring and tapping.............. 0 10 


spider fit. At the same set-up the holes in the bull ring 
are countersunk for the heads of the rivets and two 
3X-in. holes are drilled for the dowels in the outside 
packing ring. 

Piston packing rings are manufactured at the M-K-T 
reclamation plant at Parsons and are made of Hunt- 
Spiller 'gun-iron. They are manufactured on a vertical 
turret lathe and parted with a gang tool which cuts off 
four rings at once. The average time per ring is 10 
min. 

In Table 1 will be found a summary of the major 
operations involved in the work of this department, to- 
gether with the time required to perform the work. 

The taper crosshead shoe bolts previously mentioned 
are manufactured on a production basis on a Warner 
& Swasey 2-A universal turret lathe equipped with an 


Upper left: Milling the keyway in the piston rod—Upper right: 


Cutter set-up for milling keyway in crosshead; oil is 


played on the cutter through a passage in the center-bearing support—Lower left: Milling the keyway in the cross- 
head; the cutter set-up is shown in another illustration— Lower right: Special fixture for holding crosshead while 
milling shoe fit as well as guide fit in the shoes 


Piston Heap 


Finishing spider and boring for piston-rod fit...... 3 15 
Drilling 28 }§-in. holes in spider...............005 0 28 
Boring and turring bull ring...............-..00005 0 28 
Drilling bull ring and countersinking for rivet heads 0 35 
Piston packing Tings, eachys.5< <i/r2sisscre's Store s 10 desta 0 10 
Piston Rop (Purchased rough-turned) 
urn, face ends, spider and crosshead fit, thread 
PIStON JENA, sarsa E aici bale aus, ae ava dea E. 0 
ED ey Way. aa an Ona R als aniline pate Se oy 0 25 
ASSEMBLY 
Heat spider and apply to rod......... cece e eee eae 0 20 
Face spider for bull ring............ 02... cece eens 0 20 
Rivet bull ring to spider........... 0. cece cece 0 30 
Lap rod end into crosshead............0ee eee ee eens 0 30 
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automatic roller-rest taper-turning tool. The bolts are 
finished complete on this machine, which includes turn- 
ing the entire length of the bolt, including the round 
head, threading the end and cutting off. Three of the 
eccompanying illustrations show several stages of finish- 
ing these tapered bolts. One of the illustrations shows 
the overhead tapered guide bar which guides the lower 
turning tool. When this operation is completed, the 
guide bar is turned back out of the way as shown in the 
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other two illustrations. By the use of this attachment 


these crosshead bolts are finished complete in an average 
lime of seven minutes and the diameter on the taper 
The three illustrations 


is held to limits within .002 in. 


One of the four turret-lathe operations on wrist-pin nuts— 
Tapping the nut 


are included not so much to show the sequence of oper- 
ations in finishing these bolts, as to show the general 
design and arrangement of the tooling equipment used. 


Smoothing Out Pipe- 
Lagging Bands 


p 2E bands are often badly kinked when 
removed from around the lagging. There is a 
number of ways to smooth them out before re-applying 
those still suitable for use. The method shown in the 


An easy method of smoothing out pipe lagging bands 


illustration is quick and practical. Drive two nails in a 
heavy piece of wood at a slight, backward angle and far 
enough apart to allow the lagging band to pass through. 
By using an empty tobacco can, as shown in the illustra- 
tion, many bands can be quickly and easily smoothed 
out. 
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Separating Piston 
Rods from Crossheads 


By H. E. Johnson 


Apprentice Instructor, N. C. & St. L., 
Chattanooga, Tenn. 


HE piston-rod puller shown in the illustration will 
quickly separate a crosshead from its piston rod 
with a minimum of effort and time. It consists of the 
puller, the key and the wedge. 
After the crosshead pin has been removed, the cross- 
head is backed off from the front end of the main rod 


Note: A equals radius of crosshead pinat largeend |, 9%" _ y 
B egialiradioroteroithead ain at imallend 28 
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Details of the piston rod puller 


a sufficient distance to permit the puller to be inserted 
in the crosshead with the forked end toward the main 
rod. The key and the wedge are placed in the cross- 
head pin hole. By driving the wedge between the pul- 
ler and the key, the key is forced against the crosshead 
and the end of the puller against the piston rod, which 
action separates the two parts. 


Tue Four BROTHERHOODS of train service employees have 
filed with the Interstate Commerce Commission a complaint 
requesting it to require the railroads to equip their cars with- 
in five years with automatic train-pipe connectors, stating 
that such devices have now been developed that will operate 
perfectly under all conditions and will eliminate casualties to 
employees now required to go between cars to connect air and 
steam hose. 

Another complaint filed by the brotherhoods asks that the 
commission amend its order of March 13, 1911, so as to permit 
the use of metal running boards instead of wood running 
hoards on box cars. 
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A Protection 
Against Oil Flash 


HERE oil for starting fires, or other purposes, 
is piped into the enginehouse, and the con- 
nections are placed on posts between the stalls, a sec- 
tion of sheet metal, several inches square, should be 


Oh Set ee 


An effective way of shielding an oil pipe outlet located in 
an enginehouse 


nailed to the post to form a shield. A hole is cut for 
the pipe to pass through the shield which is bent 
parallel to the post and a few inches out from it. This 
saves the workman’s face and eyes in case of a leak. 


An Emergency 
=- Hose Rack 


N order that there may be a hose available in the 
enginehouse for instant use, a section is left con- 
nected to a hydrant between each pair of stalls. The 


An enginehouse fire hose stored out of the way 
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hydrants are usually 4 ft. high and have two openings. 
The hose is connected to the upper opening and, when 
not in use, is folded up in a metal rack, which is placed 
above the hydrant. 

The rack is 30 in. square and 6 in. wide, with two 
open sides. It is bolted securely to two 1%4-in. by 1⁄4- 
in. straps, which in turn are clamped about the hydrant. 
Thus, the hose is always ready for immediate use, yet 
it is up out of the way. A section of canvas is used 
to cover the rack to protect the hose from dirt and pos- 
sible damage. 


Gage for Setting up 
Driving Boxes 
By G. N. Cagle 
Machine Shop Foreman, Central of Georgia, Macon, Ga. 


HOWN in the drawing is a parallel gage developed 
by C. R. Elder, Central of Georgia Locomotive 
shops, Macon, Ga., to facilitate the setting up of driv- 
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Driving box and guide gage 


ing boxes to finish the shoe and wedge faces, and also 
for lining guides. The gage is made of tool steel and 
is capable of fine adjustments. The lower edge of the 
pointer bar is graduated its entire length to 1/64 in. 
Fine adjustment of the guide bar is secured by means 
of the thumb screw, as shown. This gage can also be 
used to advantage on several other locomotive repair 
jobs. 


A NEW RECORD in fuel conservation by road locomotives was 
established by the railroads in 1928, according to complete re- 
ports for the year. An average of 127 lb. of fuel was required 
in 1928 to haul one thousand tons of freight and equipment, 
including locomotive and tender, a distance of one mile. This 
was the lowest average ever attained by the railroads since the 
compilation of these reports began in 1918, being a reduction 
of 4 lb. under the best previous record established in 1927. A 
new record was also made as to fuel used in passenger service, 
an average of 15 lb. being required to haul each passenger 
train car one mile, compared with 15.4 1b. in 1927. 

The total fuel bill of the railroads for both road and yard 
switching service in 1928 amounted to $342,327,567, compared 
with $373,001,839 in 1927. The railroads used 111,572,184 tons 
of coal for both road and yard switching service. In 1927 the 
amount was 115,117,577 tons. They also consumed in road ana 
yard switching service during 1928 a total of 2,442,790,701 
gallons of fuel oil compared with 2,376,644,528 gallons in 1927. 


213 


‘The Readers Page 


An Apprentice. 
Wants to Know 


Curcaco, ILL. 

To THE EDITOR: 

Recently, my boss nearly fired me because I was going 
to allow a driving box to go back on an axle with the 
crown brass slightly loose in the box—just loose enough 
so that it could be noticed when struck with a hammer. 
A short time afterward I read a description of a Hoat- 
ing bush driving box in which the bushing, when applied 
new, had a slack of 1/32 in. Goodness knows how much 
looser it would eventually get in service. 

I have seen a great many side-rod bushings removed 
and scrapped because they were a little loose in the rod. 
That was when I worked in the rod gang. Now they 
are putting bushings in with 1/32 in. slack; that is, 
1/64 in. small for the rod and 1/64 in. large for the pin. 

What I want to know is the difference between a 
slightly loose crown brass and a very loose driving box 
bushing. 

AN APPRENTICE. 


The Mallet Type Locomotive 


GALVESTON, TEXAS, 

To THE EDITOR: 

A description of what was called a single-expansion 
articulated locomotive was published in the February is- 
sue of the Railway Mechanical Engineer, beginning with 
page 56. It is my opinion that the term “single-ex- 
pansion articulated” does not serve to distinguish the lo- 
comotive from the several other types of articulated lo- 
comotives which are now in service all over the world. 

The form of articulated locomotive which has found 
a permanent home in America, and to which the North- 
ern Pacific locomotive belongs, is that which has been 
known since 1889 as the Mallet type. While the vast 
majority of such locomotives have been built with com- 
pound cylinders, examples of simple locomotives of this 
type appeared in America and South Africa 18 years 
ago. The distinctive feature of the Mallet type is its 
method of articulation, which is the same regardless of 
whether compound or simple cylinders are used. 

The recent general employment of four simple cyl- 
inders in locomotives, such as the one you illustrate, has 
apparently started a campaign to eliminate the use of 
the word Mallet in connection with these locomotives, 
confining the name exclusively to those which have com- 
pound cylinders. No such distinction was made during 
the lifetime of Anatole Mallet. Now that he has passed 
away, why deny him the credit of devising a type of ar- 
ticulated locomotive which has been of inestimable bene- 
fit to American railways? 

: WiLLiaĮm T. Horcker. 
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Ground Frame Bolts 
vs. Reamed Holes 


i Curicaco, Iu. 
To THE EDITOR: 


An interesting article on page 153 in the March issue 
of the Railway Mechanical Engineer, describing the 
manufacture and gaging of taper frame bolts, briefly 
mentions the ‘question of grinding the bolts and states 
that some shops have put this into practice. 

It seems to the writer that unless it were possible to 
produce equally as perfect a hole as the ground bolt 
itself, it would be carrying refinement to an extreme 
and unprofitable degree unless it has been found possible 
to grind the bolts as economically as to turn them. 

I have examined a great number of reamed holes 
and, no matter how accurately or with what care the 
reaming had been performed, they were far from being 
as good a job or as accurate as a well-ground bolt. 
Therefore, why go to the extra pains and expense of 
trying to fit perfectly ground bolts into less perfectly 
made holes? ; 

I am willing to be shown that I am wrong in hold- 
ing this opinion and would be pleased to have it dis- 
cussed in your columns. Perhaps the representatives 
of those shops following this practice would be good 
enough to tell of their results. 

CEMENT BLOCK. 


‘“‘New’’ Arrangements of 
Walschaert Gear Not New 


GALVESTON, TEX. 
To THE EDITOR: 

The arrangement of the Walschaert valve gear, 
shown on pages 377 and 391 of the July, 1928, issue 
of the Railway Mechanical Engineer, certainly is not 
new. This arrangement was applied in 1913 to a 4-6-0 
type locomotive built by the North Eastern at Darling- 
ton, England. This locomotive was also provided with 
uniflow cylinders and has been described in a number 
of English technical papers. 

The “starting power lever” introduced into these 
gears simply adds three more joints to a mechanism 
that already possesses enough points of wear. Equally 
satisfactory results, as regards long valve travel, can be 
obtained from the conventional type of Walschaert 
valve gear, without any extra complications. 

Several years ago, the Eastern Railway of France, 
built fifty 4-6-0 type locomotives having the ordinary 
design of Walschaert gear, with a maximum travel of 
1014 in. These locomotives have done excellent work. 

A READER. 
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Hutto Cylindrical Grinding Equipment 


Sa result of several years experience in the man- 
A ufacture of hone-type grinding equipment used in 
the automotive industries the Hutto Engineering 
Company, Inc., 515 Lycaste avenue, Detroit, Mich., 
has developed its Model MJ machine which is especially 
adapted to the finishing of such locomotive parts as air- 
brake cylinders, air-pump cylinders, firedoor operating 
cylinders and power-reverse-gear cylinders. The ma- 
ching is of the horizontal-spindle type, the grinding tool 
being a six-stone hone operating at spindle speeds of 
from 100 to 200 r.p.m. The power for both the re- 
volving and reciprocating motions of the spindle is fur- 
nished by a 71%4-hp. motor operating at 1,800 r.p.m. The 
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horizontal stroke of the spindle may be varied from 
five inches to a maximum of 27 in., making it possible 
to finish cylinders having a length of bore of 55 in. 

One of the illustrations shows the machine set up to 
finish a 7-in. reverse gear cylinder, 'a job in which .015 
in. of stock was removed in nine minutes and a limit of 
accuracy of .0005 in. maintained. As typical examples 
of finishing work on air-pump cylinders, it is said to be 
possible to remove .025 in. of stock from an 8%-in. cyi- 
inder in 12 min., and to remove .038 in. from a 14-in. 
cylinder in 40 min., while holding the accuracy of both 
bores to limits of .0005 in. 

The Model MJ machine occupies a floor space of 4 


Hutto Model MJ horizontal grinder set up to finish power-reverse-gear cylinder 
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ft. by 14 ft. and has a working table with a 30-54-in. by 
65-in. available surface. The net shipping weight of 
the machine is 2,900 lb. 

In addition to the above mentioned machine, which 
is designed primarily for work three inches or more in 
diameter, the company has developed a type of 
hone similar to that used for finishing automobile en- 
gine cylinders for finishing such smaller diameter work 


Cylinder hone being used to finish bushing in valve-rod 
crosshead 


as the grinding of bushings in locomotive valve-rod 
crossheads, combination levers, radius-bar pin bushings 
in the link block, and the eccentric-rod pin bushings in 
the link foot. One of the illustrations shows this type 
of grinding tool finishing 1-34-in. valve rod crosshead 
bushings. 

Both of these rod bushings are ground simultane- 
ously with the Hutto grinder, which removes approxi- 
mately .010 in. of stock from each bushing in 14 min. 
The bushings are finish ground to a plug-gage fit of 
1.750 in. 


Oxweld No. 21 
Bronze Welding Rod 


XWELD No. 21 high-strength, bronze welding 
rod, which has been placed on the marker by 
Oxweld Acetylene Company, 30 East Forty-second 
street, New York, is recommended for all bronze weld- 
ing applications, including the fusion welding of brass 
and bronze, bronze-welding of malleable and gray-iron 
castings, joining dissimilar metals and building up bear- 
ings and other wearing surfaces. Because of its com- 
position it has a uniformly low melting point and easily 
controlled flow. It produces a weld metal with a wear 
resistance as hard as that formerly obtainable with a 
manganese-bronze rod. By its use, tough and ductile 
weld metal having a tensile strength of over 45,000 Ib. 
per sq. in. can be produced which is about 15,000 Ib. per 
sq. in. in excess of the strength obtainable with earlier 
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bronze welding rods. In addition, it will make a much 


stronger bond with ferrous metals. 
The properties of this rod eliminate almost all boil- 
Annoying fumes 


ing and fuming of the weld metal. 


Bronze-welded 6-in. galvanized water line 


are reduced to a minimum and the elimination of oxide 
and gas inclusions is given as the reason for both the 
remarkably sound and strong weld metal produced and 
the better adhesion to iron and steel. 


Drop-Forged Chain Pipe Vise 


f bare Vulcan Superior chain-pipe vise, recently 
placed on the market by the J. H. Williams & 
Co., Buffalo, N. Y., includes in its design, two features 
which were not included in the original Vulcan vise. 


Williams’ Vulcan chain pipe vise 


The vise is now provided with an overhead adjust- 
ment. The handle is on top, where it is easy to oper- 
ate. Reversible jaws are provided so that when the 
teeth first in use wear, the jaw-holding bolts are re- 
moved and the jaws turned over. 
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The vise is made entirely of wrought steel. The 
base, jaws, handle and chainarm are made of drop 
forgings. The chains are claimed to be unbreakable, 


compact, rapid in action and are also positive in grip. 
The vises are chromium-plated and furnished in two 


sizes for %-in. to 414-in. pipe. 


Whiting Traveling Crane 


HE Whiting Corporation, Harvey, Ill., has de- 
veloped a traveling crane, known as the Tiger 
crane, designed to permit more efficient handling of rail- 
road material at less unit cost. One of the principal 
features of the design is the use of herringbone gears. 
These gears reduce noise, friction, power consumption 
and gear wear. Moreover, with them it has been possi- 
ble to secure the necessary speed with two gear reduc- 
tion instead of three, as ordinarily employed, permitting 
a design to be developed with fewer wearing parts and 
a much more compact trolley. Hyatt roller bearings are 
used at all important points in the crane construction. 
To contribute still further to the efficiency and long 
life of the crane, its lubrication is made as nearly au- 
tomatic as possible at all points. The entire hoisting 
mechanism, including the mechanical brake and drum 
gear, is enclosed in an oil-tight welded steel casing. The 
entire unit operates in an oil bath without danger of oil 
leaking out of the bearings which are inside the housing. 
The track or trolley-travel gearing is similarly enclosed 
znd operates in an oil bath; likewise the bridge-travel 
gearing. Axle and squaring-shaft bearings are lubri- 
cated by a high-pressure grease gun. 
The unusual action induced by the meshing of the 
herringbone gears virtually gives an oil-pump action 
and results in oil being forced between the brake plates. 


Improved modern traveling crane developed by the 
Whiting Corporation, Harvey, Ill. 


The constant flow of oil under pressure, not only serves 
to lubricate the brake thoroughly, but also acts as a 
coolant and prevents overheating. 

Safety was given primary consideration in the Tiger 
crane design. A broad footwalk with upturned sides 
extends from end to end on the driving side. All gears 
are enclosed; powerful automatic brakes are provided ; 
an automatic limiting device prevents overtravel of the 
hook ; the switchboard, with suitable locking device, is 
fully enclosed, and rail guards are provided for all 
wheels. 

Special interest attaches to the arch-bar construction 
of the steel trolley frame. The structural members com- 
posing the frame are securely welded together, forming 
a one-piece construction of maximum strength and much 
lower weight than usual. A similar saving in weight, 
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without sacrifice of strength, is obtained by the use of a 
welded steel casing for the hoisting mechanism. The 


Trolley complete with gear cover removed—View shows 
herring-bone gears and Hyatt roller bearings 


hoist gearing and mechanical brake are mounted on a 
steel casting placed inside the welded gear case and 
bolted to the trolley frame. A close-up view of the 
bridge traveling unit with gear case removed is illus- 


trated, showing the compact and accessible design, with 
all gears located at the center of the bridge. 


Two vacancies in the Frank Thomson scholarships, main- 
tained for the benefit of sons of employees of the Pennsyl- 
vania will be open in June. The College Entrance Examina- 
tion Board, 431 West 117th Street, New York City, will conduct 
the examinations. Applications from students already in col- 
lege will be subject to the limitation that they must attain a 
mark of at least 50 per cent in all subjects in which they are 
examined. 
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W ater-Cooled Carbon Electrode Holder 


NNOUNCEMENT has recently been made by 
The Lincoln Electric Company, Cleveland, Ohio, 
of the perfection of a water-cooled, carbon electrode 
holder for heavy-duty manual welding by the carbon 


i 


t - 
Lincoln Type-W water-cooled carbon electrode holder 


arc process. Designed primarily to insure greater com- 
fort and less fatigue for the operator, extensive tests 
in the manufacturer’s plant indicate that the holder 
effects a marked economy in the use of the carbon 
electrodes. 


The design of the electrode holder makes it possible 
to weld with the arc tip of the carbon electrode pro- 
jecting less than 3 in. from the carbon holder. Con- 
sequently there is less carbon area heated, thereby re- 
ducing the vaporization of the carbon. Thus it is 
possible to use smaller size carbons with higher current 
density. This is said to have effected a decided saving 
in electrode costs. 

Many innovations in design have made it possible to 
produce a holder that weighs 3-14 Ib. in the operator’s 
hand. In addition, the holder is well balanced and easy 
to handle because of the flexibility of the lead cable. 

One of the unique features, which contributes to the 
light weight of the holder, is the use of the hose which 
not only carries the water but also the cable to the 
holder. Each of the two water tubes contains a small, 
light cable from the connector to the holder. The water 
flowing through the holder also acts as a cooling agent 
for the cables. By the use of water as a cooling agent 
the size of cable to the holder is reduced to a fraction 
of the size necessary if it were not used. For example 
if a standard cable were used, triple O cable would be 
necessary while, with the water cooling, only two cables 
each equal in size to number eight are used. 

The carbon holder consists of coiled copper tubing 
through which water constantly circulates, the carbon 
electrode being inserted through the coil. The carbon 
holders are manufactured in sizes for use with %-in., 
5/16-in., 3£-in., and %-in. carbons. A hand shield of 
compressed magnesium protects the operator’s hand 
from the arc rays. The water cooling system is also 
incorporated in the hand grip of the holder to keep it 
cool. 


Motor-Driven Universal Grinding Machine 


f he Brown & Sharpe Manufacturing Company, 
Providence, R. I., has recently added to its line of 
universal grinding machines the motor-driven No. 1 
Universal grinding machine. It is similar in design to 
the belt driven No. 1 machine except that, like the motor- 
driven Nos. 2, 3, and 4 machines, it is equipped with 
three constant-speed balanced electric motors. 

One of the features of this machine is the reversible 
wheel-stand motor which is reversed when the machine 
is used for internal grinding with the internal-grinding 
attachment. Hence, it is not necessary to swivel the 
wheel-stand platen to a reverse position. The motor 
may be reversed by a convenient lever and the spindle 
of the internal-grinding attachment is driven in the 
proper direction. 

The base is cast in one piece, and is supported at three 
points. The bed is long in order to support the table 
at its extreme travel. The cross-feed slide is counter- 
weighted to eliminate backlash and the pull may be re- 
versed for internal grinding. 

The motors are integrally mounted on the headstock, 
on the wheel stand and at the rear of the machine and 
are carefully balanced before the machine leaves the 


factory. 
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The machine is furnished fitted with motors only. 


1 universal grinding 


Brown & Sharpe motor-driven No. 
machine 
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Multi-Vane Grinder 
A PORTABLE pneumatic grinder, which is fitted 

with a speed governor to give power where it is 
wanted and yet keep the grinding wheel from operating 
at dangerous speeds, has been developed by the Inger- 
sol-Rand Company, 111 Broadway, New York. It is 
designated as the Multi-Vane grinder. 


Any speed can be obtained by the governor up to 
6,300 r.p.m., which permits grinding wheels of dif- 


with Speed Governor 


eliminate noise. The deflector can be set to turn the 
exhaust in any desired direction. 

The wheel end bearing consists of two radial-thrust 
ball bearings, placed to take thrust from either direction. 
Grinding on either side of the grinding wheel will, 
therefore, not destroy this important bearing. 

In the handle of the tool is an oil chamber, from which 
oil is automatically fed into the live air going to the 


Ingersoll-Rand multi-vane grinder 


ferent diameters to be driven at their best cutting 
speeds. Standard machines are set at 4,200 r.p.m., which 
is considered the best speed for 6-in. vitrified and 8-in. 
elastic-bonded wheels. 

A rotor with four power vanes is used. It is made 
of steel, hardened and ground to reduce wear, and has 
a full-floating fit on its arbor. This permits the rotor 
to aline itself between its two end plates so that no 
wearing pressure comes at the ends. The four power 
vanes balance the turning effort on the rotor, giving a 
smooth flow of power. 

An exhaust deflector is used which also serves as 
a muffler. It baffles the exhaust air passing through it to 

: * 
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machine every time the grinder is stopped and started. 
It keeps all wearing parts running on an oil film, thus 
reducing wear to a minimum. 

Multi-Vane grinders can be used for a wide variety 
of grinding, buffing, polishing, or cleaning work. When 
fitted with wire brushes they can be used for removing 
scale, rust, paint, etc., from steel surfaces. For this 
work, two types of wire brushes are furnished. A 
No. 28 cup-type wire brush is furnished for cleaning 
flat surfaces, and a No. 81 sectional wire brush for 
cleaning irregular surfaces, such as gear teeth, rivet 
heads, etc. Two types of handles can be furnished; a 
squeeze-type straight handle or an inside-trigger grip 
handle. 


Modern shop equipment is necessary to economically maintain the present day locomotive 
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Indicator for Combustible Gases In Tank Cars 


PORTABLE instrument that detects immediately 

the presence of a wide range of combustible gases 
or vapors and indicates whether or not the atmosphere 
containing these gases is safe to breathe and safe for 
flames or fire, has recently been placed on the market 
by the Union Carbide Sales Company, 30 East Forty- 
Second street, N. Y. The device was first developed by 
the engineers of the Union Carbide & Carbon Research 
Laboratories, Inc., for the detection of methane, or fire- 
damp, in coal mines. The methane indicating detector 
has successfully passed the rigid tests of the United 
States Bureau of Mines and has received its approval as 
permissible equipment for use in methane and air mix- 
tures. The combustible gas indicator is identical in con- 
struction except for certain modifications to make the 
instrument better adapted to the detection of numerous 
combustible gases which are encountered in many indus- 
trial fields. 

The indicator utilizes the effect of combustion of 
flammable gas and air mixtures on the surface of a 
heated filament. This combustion increases the temper- 
ature and, consequently, the electrical resistance of the 
filament. This change in resistance causes the needle 
of a meter to move over a scale, from which the desired 
information relative to gas conditions is obtained. 

The indicator consists of a detector head or combus- 
tion chamber, a meter case and a portable storage 
battery. 

The detector head consists of a cylindrical metal case 
or bonnet which screws onto a metal base equipped with 
a short carrying handle. The bonnet is provided with 
louvres or small openings which permit the atmosphere 
being tested to circulate about the heated filament. With- 
in the bonnet are three concentric gauze screens of a 
type similar to those used in flame safety lamps, which 
prevent the ignition of an external gas and air mixture. 
In the center of the chamber formed by these screens 
is the filament cartridge. The detector head is so con- 
structed that incorrect assembly of safety screens and 
filament cartridge renders the circuit inoperative. 

A flexible twin conductor cable about 50 ft. long con- 
nects the detector head with the meter case. The meter 
case contains the various resistances in the detector cir- 
cuit, the indicating meter, the control switch and a rheo- 
Stat. 

A short flexible cable connects the meter case to the 
portable storage battery which supplies the power to 
operate the indicator. 

The storage battery is carried on a leather belt worn 
around the waist. To this belt are hooked the detector 
head and coiled cable. The meter case is carried by a 
light strap around the operator’s neck, or it may be 
hooked onto the leather battery belt if so desired. The 
entire outfit is compactly stowed in a carrying case from 
which it may be operated without removing the meter 
and battery from the case if preferred. 

The indicator is made ready for operation by throw- 
ing the control switch first to the “Filament” position, 
then a few seconds later to the “Meter” position. Zero 
adjustment in fresh air is next made by turning the 
rheostat knob. The operator then places the detector 
head in the atmosphere to be tested and reads the meter. 
The detector head may be held in the hand, raised ver- 
tically or extended horizontally on a pole, or lowered 
by the cable into a manhole, tank, or elsewhere. 
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For the operator who desires to know the amount 
in per cent of a known combustible gas present in a 
mixture of that gas and air, the meter scale reading is 
taken and then referred to the particular curve or chart 
prepared for that gas. From the curve the operator 
reads directly the per cent of gas present corresponding 
to the scale reading of the meter. The gas charts are 
plotted with meter-scale reading as the horizontal axis 
and the per cent of gas as the vertical axis. 

If an unknown mixture of flammable gases exists and 
the operator desires to know whether or not the mix- 
ture is explosive, the meter-scale reading is taken and 
referred to a ‘‘Per cent of explosibility” curve. 
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Simple combustible-gas indicator for determining the safety 
of the atmosphere in tank cars 


Especially for those concerned with gas testing in 
and about oil and gasoline storage tanks and tank cars, 
the scale is also divided into a white section and a red 
section. If the meter needle comes to rest anywhere in 
the red section an atmosphere containing .2 per cent or 
more of combustible gas (expressed as pentane vapor) 
is indicated, showing that the atmosphere is unsafe to 
breathe. without gas masks and unsafe for any work 
that requires heat or fire or is liable to emit sparks. If 
the meter needle comes to rest in the white section, less 
than the equivalent of .2 per cent of pentane is present, 
the atmosphere is safe to breathe without gas masks 
and hot repair work may be done, provided that all 
other regulations and precautionary measures have been 
followed. 


Locomotive Force Feen Orter.—Detailed and explicit in- 
structions for the installation, operation and care of the “Gen- 
uine Detroit” Model A locomotive force feel oiler are given 
in catalogue No. 174 prepared by the Detroit Lubricator Com- 
pany, Detroit, Mich. The catalogue contains 54 pages and is 
profusely illustrated with drawings showing various details 
of the oiler. 
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Tilting- Arbor Motor-Driven Saw Bench 


HE principle of the tilting-arbor motor-driven saw 

bench, shown in the illustration, manufactured by 
the Oliver Machinery Company, Grand Rapids, Mich., is 
similar to the large type of tilting-arbor saw bench which 
was described on page 173 in the March, 1928, issue of 
the Railway Mechanical Engineer. 

The table remains stationary and level at all times. 
The saw tilts for angle sawing and the angle of inclina- 
tion is shown on a graduated scale at the front of the 
machine. The circular saw has the operating switch 
located on the front of the machine. The saw raises and 
lowers for changing the depth of cut. This allows the 
table to be located at the natural working height at all 
times and not raised too high for dado work and per- 
haps too low on other work. 

The saw can be used in the crating department of 
almost any plant, in the cabinet departments, pattern 
shops and experimental departments. It is used to save 
the time of the big machines. 

The machine is portable and operates from a light 
socket. It will cut 2 in. deep with a standard 7-in. saw 
or 21⁄4 in. deep with an 8-in. saw. It will dado up to % 
in wide by 1% in. deep. It will groove the same width 
and depth for ripping, beading, cutting tongue and 
groove; will cut compound miters in one operation, and 
will also do tenoning. It is universally used for sawing, 
ripping and cross cutting. 


The table is 25 in. by 30 in. The machine is driven 
by a standard \4-hp. ball-bearing motor. 


Oliver No. 191 portable tilting-arbor saw bench 


Die Head for Threading Eccentric Stock 


HE Landis Machine Company, Waynesboro, Pa., 

has placed on the market a new type of Land- 

matic die head for application to turret lathes and hand- 

cperated screw machines. The head is designated as the 
F-type Landmatic. A 

It was developed to meet the demand for.a die head 
which would produce full and correct threads when the 
stock runs out of line, such as is the case when the stock 
is slightly bent, when the turret and spindle are out of 
alinement or when the gripping mechanism grips the 
stock off center. . 

The head floats or flexes on the shank, which allows it 
to center itself with the stock so that it produces a full 
thread even though the stock revolves eccentrically. The 
flexible condition is controlled by two heavy springs, 
which always return the head to the central position 
when it is not necessary to be off center. 

-The locking mechanism is independent of the shank 
and floats with the head proper. The driving torque is 
transmitted directly from the shank to the head body 
and is also independent of the rest of the head. It is 
opened automatically by retarding the forward motion 
of the carriage and is closed by hand. 

The chasers are supported on the face of the head, 
which insures a maximum of chip clearance and a con- 
venient access to the chasers when it is necessary to re- 
move them from grinding. 

The head is made of carbon steel, which is heat-treat- 
ed throughout and ground. The adjusting worm is un- 
der proper turning tension at all times, which eliminates 
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the necessity of locking it after each adjustment for 
size. 


Landis F-type Landmatic die head for cutting correct 
threads when the stock revolves eccentrically 
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Aston Process for Producing Wrought Iron 


RECENT development in the process of manu- 
facturing wrought iron for pipe, which, it is ex- 
pected, will increase production, reduce the price of the 
commodity, and at the same time improve the quality of 
the production, has been worked out to completion by 
the A. M. Byers Company, Pittsburgh, Pa. This is 
known as the Aston process. 
In the old process of manufacturing wrought iron, 


Pouring off the slag before dumping out the puddle ball 


there were three essential steps: The melting of the ore 
or pig iron, the refining of the iron, and finally, impreg- 
nating the iron with a slag of the correct chemical pro- 
perties. All of this was done in the one furnace. 

In the new process the melting of the pig iron is done 
in a cupola having a capacity of about 20 tons an hour, 
using Bessemer pig iron, having an analysis of 114 per 
cent silicon, 1 per cent manganese, .05 per cent sulphur, 
and .08 to .10 per cent phosphorous. The metal in the 
cupola absorbs from the coke a small amount of sulphur, 
and since this is an undesirable element the liquid metal 
is subjected to a special slag reaction while being poured 
into the ladle, in order to reduce its sulphur content. 

Roughly, about two tons of metal are tapped at one 
time. The metal is then poured into a converter for 
refining, following which it is poured into a bath of 
slag. This latter process is known as “shotting”. When 
the stream of iron comes into contact with the molten 
slag, the temperature of which is below the melting point 
of the iron, the gases liberated as.the iron cools cause 
millions of tiny explosions, which, in turn, cause the 
metal to be broken up into pea-size globules, exactly as 
in the puddling furnace when the metal is “coming to 
nature”. It is said that the reactions in the new process 
are similar in every respect to those which take place in 
hand-puddling, only that they are completed at a much 
faster rate and with great uniformity. 

When the necessary reactions are completed, the 
thimble is raised and tipped until the excess slag has 
been poured off. The material remaining in the bottom 
of the thimble is called the sponge, from which a spongy 
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ball is formed, weighing approximately 2,200 lb. This 
spongy mass has a cross-section of 12 in. by 14 in., and 
a length of 5 ft. The composition of the material in this 
spongy mass is exactly similar to that in the ball obtained 
in the puddling furnace. The latter weighs only 200 
lb., however, being limited in size to the physical ability 
of the puddler to handle it. Removed from the thimble, 
the puddle ball is placed in a press, or squeezer, to re- 
move the excess slag and is formed into a compact in- 
got. The ingot is passed through a blooming mill until 
it reaches the shears in the form of a bar approximately 
200 ft. long by 4 to 8 ın. wide and 34 in. thick. 

With the new process it is said that as much 
wrought iron is produced in 20 min. as can be turned out 
by two puddlers in a ten-hour day. 


Reclaiming Air-Brake Parts 


HE illustration shows a tool manufactured by the 
Foster-Johnson Reamer Company, Elkhart, Ind., 
for truing and forming radii in emergency valve seats. 
The tool clamps over the two surfaces of the valve and 


Foster-Johnson tool for reclaiming emergency valve seats 


locates the valve seat squarely and centrally under a 
forming cutter operated from a squared shank shown 
at the top of the illustration. 

The knurled cap acts as a feed nut during the oper- 
ation of truing up and forming the radius on the valve 
seat. An adjustable stop screw is used to prevent cut- 
ting below the seat surface. The tool can be gripped 
in any ordinary vise and is operated with a tap wrench. 

A set of Foster-Johnson tools has also been designed 
for use in straightening emergency valve stems. An ac- 
curate grinding device is furnished with the set for tru- 
ing the gasket with the stem. It is bored to fit the stem 
closely and can be driven by an air drill or drill press 
and will grind the gasket flat and square with the stem. 
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News of the Month 


THE DELAWARE, LACKAWANNA & WESTERN will send out in- 
quiries in the near future for about 50 machine tools. 


Wage Statistics for December 


THE NUMBER of employees reported by Class I railways to 
the Interstate Commerce Commission as of the middle of the 
month of December was 1,621,910, and the total compensation 
was $230,944,242. Compared with the returns for the corre- 
sponding month of 1927, the number of employees reported for 
December, 1928, shows a decrease of 2.31 per cent and the total 
compensation shows a decrease of 1.94 per cent. 


Schmidt-Henschel Locomotive 
for the L. M. & S. 


It IS REPORTED that the design of a high-pressure locomotive 
has been started by the London, Midland & Scottish Railway, 
England. The boiler is a modification of the Schmidt-Hen- 
schel high-pressure locomotive boiler and is being designed 
to suit one of the Royal Scot class of locomotives used by 
that railroad. The low-pressure section of the boiler will 
operate at a pressure ot 200 ib. per sq. in. and the high- 
Pressure section at 1,300 1b. 

The Royal Scot locomotives are those which are used on 
the non-stop runs between London, Edinburgh and Glas- 
gow. 


Progress of B. & M.- 
M. I. T. Railway Course 


THE ProGREss of the co-operative course in railroad trans- 
portation, conducted by the Massachusetts Institute of Tech- 
nology and the Boston & Maine, during the first year of its 
existence was described in an article published in the Tech 
Engincering News of December, 1928. 

This course was designed to dovetail scientific instruction at 
the school with practical experience on the railway. It ex- 
tends over five years and leads to a Master’s degree. After 
the first two years, which are spent at the Institute, the stu- 
dents alternate between the school and the Boston & Maine. 

Students are registered in the first three years of the course 
and thus the third year group is now with the B, & M. 
mechanical department. The work of each student is so sched- 
uled as to permit his participation in all important operations 
of that department. This is evident from the schedule of one 
student taken as an example. It calls for: Locomotive shop, 
four weeks; signal department, two weeks; enginehouse, three 
weeks; car shop, two weeks; office of the mechanical en- 
gineer, three weeks; locomotive operation, three weeks; office 
of the mechanical supcrintendent, one weck. Upon leaving 
the mechanical department a similar schedule will be arranged 
for the students in the maintenance of way and operating 
departments and in the general offices. 


A UNIQUE fire-fighting outfit has been installed by the Anglo- 
Persian Oil Company on its rail lines. It consists of a truck 
body, with wheels fitted with flanges for use on rails. It has 
a capacity for 425 gallons of “Foamite,” the solution used in 
fighting fires. The entire outfit resembles somewhat the large 
tank trucks used to spread oil on roads. When rushing to the 
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scene of a fire the machine is capable of making over 30 miles 
per hour. 


THE CHESAPEAKE & Onto plans the expenditure of ap- 
proximately $3.927,000 in and near Russell, Ky., for the con- 
struction of new freight car repair shops, including buildings, 
power house, machincry, etc., with a capacity for 12,000 freight 
cars per year. This amount also includes an underpass and 
run-around tracks under the main tracks in the east end yard 
to connect yards and round-houses; new yard facilities includ- 
ing new trackage, re-arrangement of switches, installation of 
car retarders and revision of grades. 


Tue Post Orrice DEPARTMENT, Washington, D. C., has pre- 
pared a 32-page booklet giving specifications for the construc- 
tion of steel full and apartment railway post office cars, for 
fixtures for mail cars, and for the construction of mail apart- 
ment self-propelled cars and trailer mail apartment cars oper- 
ated in connection with self-propelled cars. The first two 
specifications have been revised to January 2, 1929, and the 
third was approved on the same date. 


From CoguitLaM, B. C., near Vancouver, comes the news 
that 30,000 tons of railroad material—meaning trucks and steel 
framing for freight cars—will soor be shipped from that point 
across the Pacific for the Trans-Siberian Railway. This ma- 
terial, it is said, was ordered 13 years ago but, delivery having 
been prevented by the outbreak of the revolution in Russia, it 
kas been lying in the yard of the Canadian Pacific at Coquitlam 
all this time. 


Clubs and Associations 


International Railway Fuel Association 


'THE INTERNATIONAL RAILWAY FUEL ASSOCIATIUN will hold its 
twenty-first annual convention at Chicago on May 7 to 10 in- 
clusive. The program follows: 


Tuesday Morning, May 7—Opening Session 
Meeting to convene at 11 a.m. 
Invocation 
President’s address. f $ : 
Address by Sir Henry W. Thornton, president, Canadian National. 
Address by R. H. Aishton, president, American Railway Association. 
Address by H. L. Gandy, president, National Coal Association. 
Tuesday Afternoon—Technical Session 
Call to order 2:30 p.m. . > ; 
Address by A. P. Prendergast, mechanical superintendent, Texas & Pacific. 
Paper by L. K. Sillcox, assistant to president, New York Air Brake Com- 
pany. h j 
Report of Committee on Steam Turbine Locomotives. 
Report of Committee on Diesel Locomotives. 
Wednesday Morning, May 8—Operating Session 
Call to order 9:30 a.m. i D 
Address by Elisha Lee, vice-president, Pennsylvania. 
Report of Committee on Front Ends, Grates and Ash Pans. 
Report of Committee on Oil Firing Practice. 
Wednesday Aíternoon 
Call to order 2 p.m. vat . 
Report of Committee on Coal Firing Fractice. 
Thursday Morning, May 9—Fuel Handling Session 
Call to order 9:30 a.m. . 
Address by J. B. Hill, president, Nashville, Chattanooga & St. Louis. 
Bituminous Coal Conference, report by W. L. Robinson, representative for 
International Railway Fuel Association. 
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World Power Conference, report by H. W. Brooks, representative for 
International Railway Fuel Association. 
Report of Committee on Co-operation with Railway Accounting Officers’ 
Association. 
Report of Committee on Fuel Distribution and Statistics. 
Thursday Afternoon 
Call to order 2 p.m. 
Report of Committee on Fuel Bulletins. 
Report of Committee on Fuel Stations. 
Report of Committee on Inspection and Preparation of Coal. 
Friday Morning, May 10—Mechanical Session 
Call to order 9:30 am. 
Report of Committee on Coal Fired Power Plants. 
Report of Committee on Oil Fired Power Plants. 
Report of Committee on New Locomotive Economy Devices. 
Business Session 
Report of Committee on Constitution and By-Laws. 
Election of officers. 
Report of secretary-treasurer. 
Report of Auditing Committee. 


Convention of the Air Brake Association 


Tue Tuirty-SIxTH annual convention of the Air Brake As- 
sociation will be held at the Stevens Hotel, Chicago, April 30 
and May 1, 2 and 3. The tentative program selected for dis- 
cussion at this meeting is as follows: 


Maintenance of Air Brake Equipment on Gas Rail Cars, by Manhattan 
Air Brake Club 

Report of Committee on Exclusion of Dirt and Moisture from Passenger 
Brake Cylinders, W. H. Clegg (chief inspector, Canadian National), 
chairman 

Automatic Train Control and Automatic Stop Equipment, by F. H. 

i Nicholson, Union Switch & Signal Company 

Car Retarders, by L. Richardson, chief mechanica! officer, Boston & Maine 

Air Compressor Capacity for Gas-Electric Rail Cars, by M. Purcell (gen- 
eral air brake inspector, Northern Pacific) and C. C. Ferguson 
(general air brake instructor, Great Northern), North West Air 


__ _ Brake Qlub 
Distributing Valves—Location, Maintenance and Piping, by St. Louis Air 

Brake Club 
Operation and Maintenance of Engineer’s Brake Valve, by Central Air 

Brake Club 


Report of Committee on Recommended Practice, H. A. Clark (general air 
brake inspector, Minneapolis, St. Paul & Sault Ste. Marie), chairman 
Report of Committee on What Is the Best Material for Air-Brake and 


Air-Signal Piping, J. E. Gardi i i 
Rir Signa aP ng E iner (general air brake instructor, 


Report of Committee on Main Reservoirs, W. F. Peck i i 
brakes, Baltimore & Ohio), chairman ates Saas 


Slid re W heca A heb Train Service—Causes and Remedies, by 
_ Present indications point to the largest exhibit of equipment 
in the history of the Air Brake Association at the Hotel Stevens, 
Chicago, April 30 to May 3, inclusive, during its 1929 conven- 
tion. Reports from F. W. Venton, secretary of the Air Brake 
Appliance Association, indicate that the demand has been so 
great that it has been necessary to contract for 3,400 sq. ft. 
of additional space for the exhibit. 


Railroad Division, A.S.M.E., 
Sponsors Trip to Elizabethport 


THE Raroa Division of the Metropolitan Section of the 
A. S. M. E., in company with members of the New York Rail- 
road Club and the Manhattan Air Brake Club, wiil journey on 
Friday afternoon, April 19, to the shons of the Central of New 
Jcrsey at Elizabethport, N. J., where they will be met by repre- 
sentatives of the railroad who will conduct them through the 
plant and explain the method of handling work in the various 
departments. The members of the three associations desiring to 
inspect the shops should take the ferry at the foot cf Liberty 
street, New York, which leaves at 1:45 p. m. This connects 
with the Central of New Jersey train arriving at Elizabethport 
at 2:30 p. m. The party will lcave Elizabethport at 4:21 p. m. 

The New York Railroad Club also extends to the members 
of the Air Brake Association and the A. S. M. E. an invi- 
tation to attend its meeting at the Engineering Societies build- 
ing, 29 West Thirty-Ninth street, New York, at 8 p. m. on 
that day, when A. J. County, vice-president of the Pennsyl- 
vania Railroad, will speak on the subject of budgeting ex- 
penses. 


Master Car Builders’ Convention 


THe Next ANNUAL convention of the Master Car Build- 
ers’ and Supervisors’ Association will be held on September 
4, 5 and 6 at the Hotel Sherman, Chicago. 
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The following list gives name of secretaries, dates of next or regular 
meena and places of meeting of mechanical associations and railroad 
clubs. 

Arr-Braxe Assocration.—T. L. Burton, 165 Broadway, New York. Next 
meeting, April 30-May 3, 1929, at Stevens Hotel, Chicago. 

Amertcan RarLway Association Division V—Mecuanicar.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. Annual meeting 
June 25-28, 1929, at Alexandria Hotel, Los Angeles, Cal. 

Division. V—Eguirmznt Patntinc Section.—V. R. Hawthorne, 
Chicago. Next meeting, Muehlebach Hotel, Kansas City, Mo., 
September 10-12. 

1vision VI—PurcHases ano Stores.—W. J. Farrell, 30 Vesey 
St., New York. Annual meeting June 24, 25 and 26, 1929, at 
the Palace Hotel, San Francisco, Cal. ` 

Am{errIcaNn RaiLway Too. Foremen’s Assocration.—G. G. Macina, 11402 
Calumet avenue, Chicago. Next meeting, September 11-14, 1929, 
Hotel Sherman, Chicago. 

AmĮerIcaN Society or MecHantcaL EncineeRs.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. 

American Society ror Steet Treatinc.—W. H. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. 

American Society ror TesTING Matertats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

American WexLpinc Society.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. Annual meeting April 24, 25 and 26. 

Association oF Rattway ELECTRICAL ENGINEERS.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting Hote! Sherman, Chicago, October 22-25. 

Canaptan Rattway Cius.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, uly 
and August, at Windsor Hotel, Montreal, Que. Next meeting April. 

Car Foremen’s AssocIaTIon or Cuicaco.—G. K. Oliver, 7836 So. Morgan 
street, Chicago, Ill. Regular meeting second Monday in each month, 
except June, July and August, Great Northern Hotel, Chicago. Next 
meeting April 8. Discussion of recommended changes in the 
A.R.A. Rules. 

Car Foremen'’s Association or St. Louts.—F. G. Wiegman, 720 North 
Twenty-third street, East St. Louis, Mo. Regular meeting first Tues- 
day in each month, except June, July and August, at Broadview 
Hotel, East St. Louis, Ill. 

Car Foremen’s CLus oF Los ANGELES.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meetings second Friday of each month in the 
Pacific Electric Club building, Los Angeles, Cal. 

Centrat ‘Raitway Crus.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, except June, July 
and August, at Hotel Statler, Buffalo. Next meeting April 11 at 
8 p. m. Operating night. Entertainment, Erie double sextette of 
New York. 

CHIEF INTERCHANGE CAR INSPECTORS AND CAR ForEmMEN'S ASSOCIATION.— 
See Master Car Builders’ and Supervisors’ Ass’n. 

Cincinnati Rartway CLus.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

Creverann Rattway CLuB.—F. L. Frericks, 14416 Adler Ave., Cleveland 
Ohio. Meeting first Monday each month, except July, August and 
September at Hotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL RarLroap Master Bracxsmitus’ Assoctation.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting, August 20-22, 1929, Fort Shelby Hotel, Detroit. 

InternationaL Rattway Fuer Assocration.—L. G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 1929 Annual meeting 
Hotel Sherman, Chicago, May 7-10, inclusive. 

INTERNATIONAL RarLway GENERAL ForeMEN’S ASSOCIATION.—William Hall, 
1061 W. Wabasha street, Winona, Minn. Convention September 
17-20, inclusive. 

Louisiana Car DEPARTMENT Association.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master BorrermMakers’ AssocraTion.—Harry D. Vought, 26 Cortlandt St., 
New York. Annual meeting May 21-24, 1929, Hotel Biltmore, 
Atlanta, Ga. 

Master Car BUILDERS’ AND Supervisors’ Assocration.—A. S. Sternberg, 

master car builder, Belt Railway of Chicago, Chicago, Annual 

convention September 4, 5 and 6 at the Hotel Sherman, Chicago. 

Enctanp RarLtroap CLusB.—W. E. Cade, Jr., 683 Atlantic Ave., 

Boston, Mass., Regular meeting second Tuesday in each month, 

excepting June, July, August and September, Copley-Plaza Hotel, 

Boston. Next mecting April 9. Paper on Super-Power vs. Re- 

designed Locomotives for Secondary Service will be presented by 

W. E. Woodard, vice-president, Lima Locomotive Works. 

New York Rarrroap Cius.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. Next meeting April 19. 
A paper on Budgeting Expenses, will be presented a A. J. County, 
vice-president, Pennsylvania Railroad. Music by Red Arrow Trio. 

Pactric RatLway Crus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Tuesday of each month in San Francisco 
and Oakland, Cal., alternately. 

Rartway Cak DEPARTMENT Opricers’ Assoctation.—See Master Car 
Builders’ and Supervisors’ Association. 

Raitway CLUB oF GreeNviILLe.—Paul A. Minnis, Bessemer & Lake Erie. 
Greenville, Pa. Meetings third Thursday of each month, except 
June, July and August. 

RaiLway Crus or Pittsacrcu.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Lours Raitway Cius.—B. W. Frauenthal, M. P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

SouTHERN AND SouTIUWESTERN Raitway Ciun.—A. T. Miller, P. O. Box 
1205 Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

SOUTHWEST Master Car BUILDERS? AND Supervisors’ Assocration.-—Sce 
Master Car Builders’ & Supervisors’ Association. 

TRAVELING ENGINEER'S ASSOCIATION. —W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting September 24-28, 
Hotel Sherman, Chicago. 

Western Raitway Crer—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 
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Supply Trade Notes 


Tue Stuesinc Cowan Company, Cincinnati, Ohio, has en- 
larged its Holyoke, Mass., plant to about triple its capacity. 


Frank D. TAYLOR, for many years secretary and director 
of sales of the Peck, Stow & Wilcox Company, has now be- 
come associated with the Trimont Mfg. Company, Inc. 


Henry W. ARMSTRONG, assistant treasurer of the Joseph 
Dixon Crucible Company, Jersey City, N. J., has been elected 
treasurer to succeed the late William Koester. 


E. W. McHenry has been appointed district sales repre- 
sentative at Houston, Texas, of the Reading Iron Company, 
Reading, Pa. 


BENJAMIN A. HEGEMAN, JR., president of the National Rail- 
way Appliance Company, New York, died on March 6. Mr. 
Hegeman was born in New York on July 14, 1860. 


Epwin J. Mour has been elected president of the Gould 
Storage Battery Company, Inc., Depew, N. Y., succeeding Ken- 
neth M. Smith, resigned. 


Georce T. ParascHos has been appointed New England rep- 
resentative of the Davis Brake Beam Company, Johnstown, Pa., 
with headquarters at 1107 Boylston street, Boston, Mass. 


Tue Reapinc Iron Company, Reading, Pa., has established 
a new district sales office at New Orleans, La., under the direc- 
tion of George E. Tyson, 1216 Hibernia Bank building. Mr. 
Tyson was formerly of the Reading district. 


THE GENERAL AMERICAN TANK Car. Corporation and the 
General American Car Company will remove their New York 
offices from 17 Battery place to the Chanin building, 122 East 
Forty-second street, New York City. 


JoserpH M. Hatt, formerly of the Universal Draft Gear At- 
tachment Company, has been appointed mechanical engineer 
of the Union Draft Gear Company, with headquarters at 
Chicago. 


H. H. Woop, formerly chief engineer of the Laclede Steel 
Company, St. Louis, has joined the industrial department of 
the Timken Roller Bearing Company, Canton, Ohio. For the 
present his headquarters will be at Canton. 


FRANK C. FARRELL, formerly district manager of the Youngs- 
town Sheet & Tube Company, has been appointed representative 
of the Steel & Tubes, Inc., division of the Republic Iron & 
Steel Company. 


THE Onto Brass Company, Mansfield, Ohio, has opened a 
new office at 2143 Railway Exchange building, 611 Olive strect, 
St. Louis, Mo. This office will be the headquarters of H. W. 
Kiikenny, district sales manager for the company in the St. 
Louis territory. 


SKF Inoustries, Inc., 40 East Thirty-Fourth street, New 
York, has moved its Buffalo office from 517 Manufacturers 
and Traders building to Main and Genesee streets; its De- 
troit office from 6520 Cass avenue to 2820 East Grand boul- 
evard, and its San Francisco office from 115 New Montgom- 
ery street to 221 Eleventh street. 
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Jackson Brown, Jr., 701 Kittridge-building, Denver, Colo., 
is representing the Roller-Smith Company in Colorado, Utah, 
Wyoming and Northern New Mexico. The Manila Machinery 
& Supply Company, Incorporated, Manila, Philippine Islands, 
represents the company in the Philippine Islands. 


Appison McGarrett, formerly with the Niles Tool Works 
Company, Hamilton, Ohio, is now with the Pratt & Whitney 
Company, Hartford, Conn., as manager of its new agency sales 
department. Mr. McGarrett had been with the Niles Tool 
Works Company for more than 25 years. Robert P. Brink- 
man, who assisted Mr. McGarrett at Hamilton, is with him at 
Hartford. 


THEODORE FRELINGHUYSEN MERSELES, president of the Johns- 
Manville Corporation, New York, died suddenly on March 6, 
while on a visit at Del Monte, Cal. Mr. Merseles was born at 

Jersey City, N. J., on 
August 17, 1863, and 

was educated in the 

public and private 
schools. He began work 

in 1881 as a clerk with 

the Pennsylvania at Jer- 

sey City, and later be- 

came a clerk for the 

Trunk Line Association 

at New York, where he 
remained until 1893. He 

then became manager 

and vice-president of 

} the Western Wheel 
Works at Chicago and 

in 1899 he helped or- 

ganize the American 

Bicycle Company of 

vig New York and was its 

T. F. Merseles vice-president. In 1903 
he became vice-presi- 

dent and general man- 

ager of the National Cloak & Suit Company, a mail order 
house, at New York. He left that organization in 1921 to be- 
come president of Montgomery Ward & Co., and since June, 
1927 he had been president of the Johns-Manville Corporation. 


AT A RECENT meeting of the board of directors of the Amer- 
ican Steel Foundries, Colonel R. F. Lamont and James F. 
Curtis resigned as directors and Chauncey Belnap and Thomas 
Drever were elected to fill the vacancies. Colonel Lamont also 
resigned as president to become Secretary of Commerce of the 
United States and George E. Scott, vice-president, was elected 
president; R. H. Ripley, vice-president, was elected senior vice- 
president, and Thomas Drever was elected secretary and 
treasurer. 


Georce F. Jones has been retired at his own request, after a 
service of 29 years as head of the Richmond office of the 
Baldwin Locomotive Works and the Standard Steel Works 
Company. William B. Keys has been appointed manager and 
Lewis W. Metzger, Jr., has been appointed assistant manager 
of the Richmond office for both companies, Mr. Keys has been 
with the Richmond office for the past 18 years, serving dur- 
ing the past six years as assistant manager. Mr. Metzger has 
held various positions with these companies for the past 12 
years. 


Cuartes R. Lone, Jr., who has been president of the Viloco 
Railway Equipment Company, vice-president of the Okadee 
Company at Chicago, and president of the Viloco Machine 
Company, Benton Harbor, Mich., has disposed of his entire 
interests in these companies to Arthur G. Hollingshead, in 
order to devote his entire time to the Chas. R. Long, Jr., Com- 
pany, Louisville, Ky., as its president. The Chicago office of 
the Chas. R. Long, Jr., Company is in charge of Edward S. 
DePass, vice-president and traffic manager at 1610 Lytton build- 


ing. 
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Wiutam R. SEIGLE, vice-president in charge of mines and 
factories, has been elected chairman of the board of directors 
of the Johns-Manville Corporation, and Lewis H. Brown, 
secretary and assistant 
to the president, has 
been elected president. 
Mr. Seigle succeeds H. 
E. Manville, resigned, 
and Mr. Brown suc- 
ceeds Theodore F. 
Merseles, who died 
March 6. 

William R. Seigle 
was born at Easton, 
Pa., in 1879 and has 
been in the services of 
Johns - Manville since 
his graduation from 
college in 1900, at which 
time the corporation 
was known as the H. 
W. Johns Manufactur- 
ing Company. His 
technical training cov- 
ered the fields of me- 
chanical and electrical 
engineering, as well as electro-chemistry. His research and 
development abilities have been responsible for the develop- 
ment of many of the insulating, electrical and building ma- 
terials upon which the company has based its substantial suc- 
cess. He has a completely equipped private laboratory at his 
country home at Mamaroneck, N. Y., where he employs regu- 
larly a staff of chemists and in which he spends much of his 
own time. He is an officer and director in numerous other 
corporations in the United States and abroad. 

Lewis H. Brown was 
born in Creston, Iowa, 
in 1894, and is a grad- 
uate of the University 
of Jowa, where he 
studied liberal arts and 
law. After graduation 
he became a salesman 
and assistant to the 
sales manager of a 
manufacturing com- 
pany in Indiana. He 
served two years as a 
captain of infantry 
in the 84th division 
and attached as a 
staff officer at A. E. 
F. headquarters in 
France. Immediately 
after the war he joined 
Montgomery Ward & 
Company, serving in 
various departments of 
the business, including such positions as those of office manager, 
superintendent of merchandise, and assistant general operating 
manager of all plants. Recognizing Mr. Brown as an executive 
able to handle difficult organization problems, Mr. Merseles 
selected Mr. Brown to accompany him as his assistant when he 
became president of Johns-Manville in August, 1927. Mr. 
Brown is a member of the board of directors of the Fibre 
Conduit Corporation and many other companies. 


William R. Seigle 


Lewis H. Brown 


THE AMERICAN Horst & Derrick Company, St. Paul, Minn., 
has appointed F. E. Bauer, Jr., export sales manager with 
office at 50 Church street, New York. Mr. Bauer has rep- 
resented the American Hoist & Derrick Company in foreign 
fields for many years. The company has opened a branch 
office at 139 Townsend street, San Francisco, Cal., in charge of 
Boyd Nixon. Arthur Harvey, formerly district engineer of the 
Missouri-Kansas-Texas at Muskogee, Okla., has been appointed 
sales representative of the company at Chicago. 
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Trade Publications 


Copies of trade publications described in this column 
can be obtained by writing to the manufacturers. State 
the name and number of the bulletin or catalog desired, 
when mentioned in the description. 


Tuor Execrric Toors.—Catalogue No. 17, issued by the In- 
dependent Pneumatic Tool Company, 600 West Jackson boule- 
vard, Chicago, illustrates and gives specifications for numerous 
Thor universal electric tools, including drills, reamers, screw 
drivers, tappers, wood borers, grinders, etc. 


HANNA Riveters.—The Hanna Engineering Works, Chicago, 
Ill., aims to show in Bulletin R-205-A how Hanna riveters 
have overcome the faults of earlier types. The bulletin con- 
tains 40 pages and is illustrated with an anatomical chart and 
photographs of various types of Hanna riveters. 


TESTING MACHINES.—A historical narrative, written from 
facts supplied by Frederick A. Riehle, is contained in the 16- 
page booklet being distributed by the Riehle Bros. Testing 
Machine Company, 1424 North Ninth street, Philadelphia, Pa. 
The booklet is entitled “Evolution of the Testing Machine.” 


Upset Forcincs.—National Forging Machine Talk No. 72 
issued by the National Machinery Company, Tiffin, Ohio, con- 
tains the paper entitled “Some Notes on the Quality of Upset 
Forgings” prepared by its president, E. R. Frost, for presenta- 
tion before the Toronto Chapter of the American Society for 
Steel Treating during October, 1928. 


THREADLOcK.—The Dardelet Threadlock Corporation, 120 
Broadway, New York, describes in a recent publication the 
Dardelet patented self-locking bolt which eliminates lock- 
washers, cotter pins, jam nuts and other devices ordinarily 
used to keep nuts from loosening. The bolt, known as the 
Threadlock, is adapted for use wherever equipment encounters 
vibration or shock. 


RoLLER JOURNAL BEARINGS.—The Melcher Spi-Roll railway 
voller journal bearing, which is exclusively a railroad bearing 
designed and developed by railway engineers, is fully described 
and illustrated in publication No. 25 issued by the Railway 
Motors Corporation, De Pere, Wis. These bearings are inter- 
changeable and are adaptable to all kinds and types of truck 
and pedestal designs. 


Propuction Toots.—“Equipment for Automotive and Other 
High Production Shops” is the title of the attractive 72-page 
catalogue just issued by the Consolidated Machine Tool Cor- 
poration of America, Rochester, N. Y. The catalogue de- 
scribes a large variety of production tools designed especially 
to meet mass production requirements of automotive and other 
industrial shops, but illustrates only those of widest interest. 
Production data are given where available. 


TIMKEN-BEARING APPLICATION.—The Timken Roller Bearing 
Company, Canton, Ohio, in its latest publication, entitled 
“Wherever Wheels and Shafts Turn,” covers in some detail the 
general subject of the application of Timken bearings to various 
types of automotive, railway and industrial equipment. The 
book, which is attractively bound in blue leather, is divided into 
eight sections, the eleven pages of Section IV dealing specif- 
ically with Timken bearings in railway equipment. The forty- 
eight pages of Section VIII contain technical information on 
bearing mountings and installations. 
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Personal Mention 


General 


Grorce Crowper, who has been appointed superintendent of 
motive power of the Georgia & Florida, with headquarters at 
Douglas, Ga., was born in Meriwether County, Georgia. He 
was educated in the 
grammar and high 
schools of that county 
and later also completed 
studies in mechanical 
drawing and air brakes 
with a correspondence 
school. In 1901 he en- 
tered the employ of the 
Baldwin Locomotive 
Works as a machinist 
apprentice and in 1904, 
at the conclusion of his 
apprenticeship, he was 
appointed track fore- 
man in the erecting 
shop. He remained 
with this company until 
the latter part of 1904, 
when he resigned to 
become a machinist 
with the El Paso & 
Northeastern, now part 
of Southern Pacific, at Alamo Gordo, N. M. He returned to 
Georgia in 1905 as machinist at the Waldo shops of the Sea- 
board Air Line, in which capacity he remained until the early 
part of 1907 when he became roundhouse foreman of the At- 
lantic Coast Line at Jacksonville, Fla. Later in the same year 
he went to Atlanta, Ga., to enter the service of the Southern. 
On August 8, 1907, Mr. Crowder was appointed general fore- 
man of the Douglas, Augusta & Gulf (now the Georgia & 
Florida) at Douglas, Ga., continuing in that position u til his 
recent promotion to the position of superintendent of native 
power. \ 


George Crowder 


C. M. Daren, who has been promoted to assistant superin- 
tendent of machinery of the Nashville, Chattanooga & St. Louis, 
with headquarters at Nashville, Tenn., has been connected with 
the mechanical depart- 
ment of that railway 
for 17 years. He spent 
his boyhood in Rich- 
mond, Va., and after at- 
tending the Y. M. C. 
A. night school and the 
Virginia Mechanics In- 
stitute in that city, en- 
tered the service of the 
Richmond Locomotive 
Works (now part of 
the American Locomo- 
tive Company) as a 
draftsman in Rich- 
mond. Later Mr. Dar- 
den was appointed as- 
sistant mechanical en- 
gineer of the Rogers 
Locomotive Works at 
Paterson, N. J., then 
serving with the Chi- 


, ; cago & Alton as mech- 
anical engineer. In 1912 he entered the service of the mechani- 


cal department of the Nashville, Chattanooga & St. Louis, at 
Nashville. At the time of his promotion to assistant superin- 
tendent of machinery he held the position of mechanical en- 
gineer at Nashville. 


C. M. Darden 
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Angines and steam turbines. 
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Joun Peter Laux, who has been appointed superintendent 
of motive power of the Lehigh Valley, with offices at Bethle- 
hem, Pa., was born July 17, 1882, at Pittston, Pa., receiving his 
education in the high school there, also attending a mechanical 
school and completing mechanical courses with a correspond- 
ence school. He entered the service of the Lehigh Valley on 
September 10, 1897, at Sayre, Pa., as crew caller, serving with 
the same road until 1904 as crew dispatcher, machinist appren- 
tice and assistant enginehouse foreman. From 1904 to 1908 
he was assistant foreman of the Tennessee Coal & Iron Com- 
pany at Knoxville, Tenn.; in 1908 became assistant enginehouse 
foreman of the Southern at Knoxville, and in 1909 became air 
brake inspector for the New York, New Haven & Hartford, 
at Hartford, Conn., in the same year returning to the Lehigh 
Valley as enginehouse foreman at Sayre, Pa. Since that date 
he has served with the same road consecutively as general 
foreman at Manchester, Pa., assistant master mechanic at 
South Easton and master mechanic at Hazleton, master me- 
chanic at Sayre, and master mechanic at South Easton in 1918. 
In June, 1923, he became superintendent of the system shops 
of the road at Sayre, Pa., in which capacity he served until his 
appointment as superintendent of motive power. 


Master Mechanics and Road Foremen 


DanieL G. MartINEz has been appointed master mechanic of 
the National of Mexico, with headquarters at Acambaro, Gto. 


S. R. Maurin, master mechanic on the Illinois Central at 
Clinton, Ill., has been transferred to Jackson, Tenn., succeed- 
ing Lloyd Grimes, deceased. 


Wa ter R. SeEpERQUEsT, who has been appointed master 
mechanic of the New York, New Haven & Hartford, with 
headquarters at Boston, Mass., was born on March 24, 1888, 
at Greeley, Colo. He 
began his railroad 
career with the Boston 
& Maine in June, 1903, 
as a machinist helper, 
remaining in that posi- 
tion until January 10, 
1907, when he entered 
the employ of the New 
York, New Haven & 
Hartford as a mech- 
anic. On December 14 
1912, he was promoted 
to enginehouse foreman 
at Dover street, Bos- 
ton; on March 1, 1916, 
advanced to the posi- 
tion of night general 
foreman at Cedar Hill, 
New Haven, Conn.; 
on October 1, 1918, ap- 
pointed general fore- 
man at Cedar Hill, and 
on December 15, 1923, appointed master mechanic of the Old 
Colony division. Mr. Sederquest’s duties now cover the Midland 
Division. 


“Ww. R. Sederquest 


Mark Jerrerson, who has been appointed master mechanic 
of the Wyoming division of the Lehigh Valley with head- 
quarters at Coxton, Pa., was born on September 20, 1876, at 
Louisville, Ky. Mr. Jefferson, after completing a grammar 
school education, entered the service of the Louisville Street 
Railway in 1889, serving successively electrical and mechanical 
apprenticeships until 1897. He continued with the Louisville 
Street Railway as a journeyman until 1898 when he entered 
the preparatory department of Hiram College. Graduating in 
198, he found employment with the General Electric Company 
ať Schenectady, N. Y., inspecting erection and tests, Marion 
He again entered Hiram College 
in 1902, continuing until 1904 when he went to Columbus, Ohio, 
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to work on electrical maintenance, electrical installation and 
terminal construction for the Pennsylvania Railroad. He re- 
entered Hiram College in 1905, completing his course in 1907. 
His service with the Lehigh Valley began in August, 1907, as 
assistant erecting foreman at Sayre, Pa. In 1912 he was trans- 
ferred to the Buffalo Division Terminal as general foreman 
at Buffalo, N. Y.; in 1913, promoted to the position of assist- 
ant master mechanic of the N. J. & L. and N. Y. divisions ; 
in 1916, promoted to master mechanic of the Auburn division, 
and in 1923, appointed master mechanic of the Seneca division. 
Mr. Jefferson’s recent transfer was from the Seneca division to 


Coxton. 


Jonn Brookes FORTER, who has been appointed master me- 
chanic of the Old Colony division of the New York, New 
Haven & Hartford, with headquarters at Taunton, Mass., was 
born on October 1, 1881, at Wallington, Lancashire, England. 
He received a grammar school education and òn November 1, 
1904, was employed by the Louisville & Nashville as a ma- 
chinist. In July, 1907, he entered the service of the Illinois 
Central as a machinist at Water Valley, Miss. He left the em- 
ploy of the Illinois Central in 1910, and in 1911 was engaged 
by the Missouri Pacific as a machinist at Hoisington, Kans. 
He was promoted to the position of night enginehouse fore- 
man in 1913 and to day enginehouse foreman in 1914. He 
resigned from the Missouri Pacific in December, 1917, and in 
March, 1918, became foreman of the New York, New Haven 
& Hartford at Providence, R. I. After serving one week in 
this position, he was promoted to assistant general foreman. 
In 1920 he was appointed to the position of general foreman 
which he held at the time of his promotion to master mechanic. 


Car Department 


W. H. Hatt, chief car inspector of the Central Railroad 
Company of New Jersey, with headquarters at Jersey City, 
N. J., was retired on pension at his own request on February 
l after having served that road for 34 years. Previous to his 
employment with the Central of New Jersey, Mr. Hall served 
on the Pennsylvania for 22 years. 


Emmet J. Cote, superintendent of shops of the Union Pacific 
at Omaha, Neb., since 1925, has been appointed to the newly 
created position of assistant to the general superintendent of 
motive power and ma- 
chinery, with headquar- 
ters at Omaha. Mr. 
Cole, who will devote 
his attention primarily 
to shops and engine- 
houses on the entire 
Union Pacific system, 
was born on November 
17, 1894 at Cheyenne, 
Wyo., his education be- 
ing secured in the pub- 
lic schools of that city. 
From January 25, 1908, 
to September 30, 1911, 
he served as machinist 
apprentice in the Union 
Pacific shops at Chey- 
enne, then working 
eight months in his 
father’s boiler shop in 
Cheyenne, three years 
as machinist for the 
Big Four at Bellefontaine, Ohio, and for short periodsas a ma- 
chinist for the Cincinnati, Hamilton & Dayton at Lima, Ohio, 
the Great Northern at Havre, Mont., and the Colorado & 
Southern at Cheyenne. From March 1, 1918 until June 8, 1919, 
Mr. Cole served as chief machinist and mate, United States 
Navy, following which he was employed as a machinist for the 
Southern Pacific at Portland, Ore., and master mechanic for 
the Deer Island Logging Company at Deer Island, Ore. On 


E. J. Cole 
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July 16, 1921, he returned to the service of the Union Pacific as 
a machinist at Cheyenne, becoming erecting gang foreman at 
the same point August 1, 1921; district foreman, May 1, 1922; 
superintendent of shops, September 15, 1923; and superintend- 
ent of shops at Omaha, Neb., August 1, 1925. 


Purchases and Stores 


Roserr H. ApAMs, assistant purchasing agent of the Los 
Angeles & Salt Lake, has been promoted to purchasing agent, 
with headquarters at Los Angeles, Cal., succeeding N. H. 
Foster, deceased. 


Rorert H. ApAms has been promoted to purchasing agent of 
the Los Angeles & Salt Lake, with headquarters at Los Angeles, 
Cal. Mr. Adams has been connected with the L. A. & St. L. 
for more than 28 years. 


CuHarves R. PEDDLE, assistant purchasing agent of the Penn- 
sylvania, with headquarters at St. Louis, Mo., retired on 
January 1. Mr. Peddle had been in railway service for more 
than 51 years. 


Obituary 


Rosert LEE BAuGu, former purchasing agent of the Central 
of Georgia, died: at the home of his son in Memphis, Tenn., 
on February 5 at the age of 80 years. 


W. H. Dyer, superintendent of motive power of the Georgia 
& Florida, with headquarters at Douglas, Ga., died at his 
home in that city on January 8 from a heart attack. 


Howard STILLMAN, mechanical engineer and engineer of 
tests of the Southern Pacific from 1893 to 1924, died at his 
home at Berkeley, Cal., on February 7, at the age of 73 years. 


Epwarpn Tuomas Stone, purchasing agent of the Minneap- 
olis, St. Paul & Sault Ste. Marie and the Duluth, South Shore 
& Atlantic, died at Minneapolis, Minn., on December 22. 


Micwagt J. Drury, former mechanical superintendent and 
superintendent of shops of the Atchison, Topeka & Santa 
Fe, died from heart disease at his home at Topeka, Kan., on 
January 29, after a two weeks’ illness. Mr. Drury had been 
in railway service for 59 years, nearly 40 of which were 
spent on the Santa Fe. He was born at Birkenhead, England, 
on May 24, 1849, and attended public school at Parkersburg, 
W. Va., and Louisville, Ky. From 1866 to 1870 he served 
an apprenticeship as a machinist at Parkersburg, then entering 
railroad service on January 1 of the latter year as a machinist 
on the Baltimore & Ohio at Grafton, W. Va. From 1876 to 
1889 he was successively a machinist on thé B. & O. at 
Chicago Junction, Ohio, machinist, gang foreman and ma- 
chine shop foreman on the Missouri-Kansas-Texas at Parsons, 
Kan., machinist on the Lake Shore & Michigan Southern 
(now part of the New York Central) at Elkhart, Ind., night 
foreman on the Fort Worth & Denver City at Fort Worth, 
Tex., and machinist on the Denver & Rio Grande at Denver, 
Colo., Pueblo and Salida. Mr. Drury then became a ma- 
chinist and gang foreman on: the Santa Fe at Topeka and for 
the following 13 years was successively general foreman at 
La Junta, Colo., and Arkansas City, Kan., and division fore- 
man at Arkansas City. In September, 1902 he was advanced 
to master mechanic of the First and Second districts of the 
Albuquerque division at Winslow, Ariz., where he remained 
until May, 1906, when he was transferred to the New Mex- 
ico and Rio Grande divisions at Raton, N. M. In November 
of the latter year he was promoted to mechanical superin- 
tendent of the Western lines of the Santa Fe, with head- 
quarters at La Junta, and in May, 1912, he was appointed 
superintendent of shops at Topeka. Since 1923 Mr. Drury 
had been a system mechanical inspector. 
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TIMKEN-TRAVEL 


and The Pennsylvania 


On the main line there are 95 of these 
P-70 class coaches (as illustrated). In ad- 
dition there are 21 dining cars, 60 of the 
multiple unit suburban type and 15 self- 
propelled cars. 


The power savings, lubrication economy 
and freedom from trouble which result 
from Timken Bearings in car journals 
are fully as impressive as this total of 
191 Timken-equipped cars. 


Materially reducing starting resistance; 
contributing to smoother operation; prac- 
tically eliminating all excessive wear and 
tear from shock, weight and side-sway, 
Timken Bearings are defense against all 
railroad loads. 


Timken tapered construction, Timken 
POSITIVELY ALIGNED ROLLS and Timken 
electric steel provide the permanent 
radial-thrust capacity and the extra en- 
durance that make Timken Bearings the 
anti-friction type for car-journals. 
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A Trend in the Right Direction 


T HE adoption of A. R. A. Rule 66 requiring pe- 
riodic repacking of journal boxes after the ex- 
piration of twelve months, stressed in the minds of 
mechanical department officers, a very important item 
in freight car maintenance. Although the General 
Committee, Mechanical Division, extended to January 
1, 1930, the effective date of the provision which makes 
owners responsible for the periodical repacking of 
Journal boxes, many railroads are making special efforts 
to accomplish with the purpose of the rule. One road 
in the east, which adopted the practice several years ago 
of setting an annual quota for the number of journal 
boxes to be repacked, is reported as having had diffi- 
culty in meeting its quota during the past few months ; 
because it is becoming increasingly difficult to obtain 
home cars on which the packing stenciling is out of 
date. This speaks well for the condition of freight car 
equipment, and is evidence of a trend in the right di- 
rection. 


Selecting Useful Information 


T ECHNICAL magazines are published to keep the 
readers informed as to the latest developments 
made by the manufacturers of equipment used in a par- 
ticular industry and to inform the readers as to what 
the other fellow is doing in the industry in which he is 
interested. To gain this information, individual and 
company subscriptions are taken for various magazines 
mostly for the special benefit of those holding super- 
visory positions. However, technical magazines are 
not widely read by the workmen, many of whom are 
potential supervisors who would welcome the oppor- 
tunity to read articles that apply directly to their work. 
The question is: How can the management help the 
workman choose what he ought to read? 

One way in which this can be done is through the 
employees’ magazines, which most roads publish 
monthly. These magazines could have in every issue, 
say a page of suggestions for reading. They might be 
classified according to the departments in which the 
employees work and should list the titles of articles in 


the different magazines and trade papers that would be 
of interest to each particular class. Thus, the name of 
the article and the name of the magazine containing the 
article would be placed opposite the class of employees 
interested in that subject. The date and issue of the 
magazine and the page number where the article may be 
found would also be listed. The employees should be 
advised as to where the magazines could be obtained 
either through the shop library, employees’ reading 
rooms or foremen’s offices. Such a scheme would ac- 
complish two purposes: First, it would help the work- 
men find the information that they are particularly in- 
terested in and second, it would make them acquainted 
with sources of information which later might become 
invaluable to them should they assume the responsibil- 
ities of supervisors. 


Interpreting the Intent of Rule 32 


17, editorial was published in the March issue en- 
titled “An Expensive Dispute” in which the 
statement was made that “The Arbitration Committee 
has a consistent record of adherence to the letter of 
Rule 32.” On the Readers’ Page of this issue, a letter 
is printed in which the writer takes issue with this state- 
ment and says that “In order to render decisions in ac- 
cordance with the spirit of the rules, it is impossible to 
render all decisions in accordance with the letter of the 
rules.” Of the arbitration cases reviewed in the Rail- 
way Mechanical Engineer during 1928 and so far this 
year, 33 per cent involved Rule 32. Of the cases in- 
volving Rule 32, approximately 59 per cent of the de- 
cisions were based solely on the letter of the rule. The 
facts set forth in these cases were so clearly covered 
by the provisions of Rule 32, that it should not have 
been necessary for the Committee to render decisions. 
This would seem to indicate that some railroads either 
are not sincerely trying to settle disputes involving Rule 
32, according to the clearly defined conditions set forth 
in the rule, or are acting on the belief that special con- 
ditions in their cases, not covered in the rule, justify 
the committee in rendering decisions not strictly in ac- 
cord with the letter of the rule. This the committee 
has consistently refused to do, and rightly so, for had 
it done otherwise, the value of the rule would long 
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since have been destroyed. On the other hand, cases 
involving Rule 32 in which a disputed question is raised 
that is not clearly answered by the rule, reach the Arbi- 
tration Committee for a decision. Of the cases involv- 
ing Rule 32 during the period referred to, 41 per cent 
come within this category. In none of these could the 
Committee refer to a previous decision for a precedent. 
The Committee had to study the facts of each case and 
render its decisions based on its merits always keeping 
in mind the spirit of the rules. Decisions rendered in 
such cases establish precedents for the future guidance 
of the railroads. If all the railroads would as faith- 
fully observe the letter of Rule 32 as the Arbitration 
Committee does, the labors of this Committee would be 
greatly reduced, the railroads as a whole would save 
money and in the long run there would be little differ- 
ence in the repair bill balance to any individual railroad. 


The Blacksmith Shop—A Term 
or a Frame of Mind? 


HE term “blacksmith shop” is an inheritance from 
a former order of things and, as far as the rail- 
roads are concerned, it is an obsolete term. One need 
only refer to the dictionary to corroborate this state- 
ment: “Blacksmith—A smith who works in or welds 
wrought iron.” Even a cursory examination of modern 
locomotive specifications will disclose the fact that steel, 
in one form or another, has taken the place of iron in 
locomotive construction. 
nearly so much concerned over the proper term to be 
applied to that department that is still known as the 
blacksmith shop as we are to answer the question: “Are 
the men in charge of that department still thinking in 
terms of iron or do they realize that they must think in 
terms of steel if they are to make real progress in the 
future?” 

The officers of our railroads have every right to look 
to the mechanical organizations for guidance in matters 
relating to departmental problems. They send men to 
the many mechanical department conventions each year 
to discuss the problems of the day and expect them to 
return to their jobs with information that will enable 
them to make intelligent recommendations that will re- 
sult in greater productivity in their departments and as- 
sure the railroad that the operation of those depart- 
ments is in keeping with the best in modern practice. 

The International Railroad Master Blacksmith’s As- 
sociation has one of the greatest single opportunities to 
contribute to the advancement of the science of modern 
locomotive maintenance that exists for any of the minor 
mechanical organizations. Three extremely important 
problems demand attention: The manufacture and heat 
treatment of heavy forgings; the manufacture of 
lighter forgings by drop hammer and machine and the 
manufacture and repair of locomotive springs. We 
might also have mentioned the problems of autogenous 
welding and reclamation but these are two opportuni- 
ties which have all but slipped from the grasp of the 
blacksmith foreman. The old school blacksmith fore- 
man looked upon autogenous welding as an intrusion 
upon his domain and another department seized the op- 
portunity and capitalized on it. Reclamation of materi- 
als is a subject that requires a lot of conservative con- 
sideration and a wealth of good business judgment to 
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prevent it becoming a boomerang. In a great many cases 
the problem of reclamation has been solved by other 
than the blacksmith department. 

What the railroad blacksmith foreman needs right 
now is a new perspective of his real opportunity to serve 
the railroads. In the automotive industry the forge 
shop superintendent is one of the most important links 
in the entire chain of production. He occupies this posi- 
tion because he has been alive to changes in methods, 
materials and conditions not only as fast as they have 
taken place but, in many cases before they have taken 
place, and his opinion as far as matters relating to the 
handling of steel are concerned is respected because of 
his superior knowledge of his own job. 

A few of our more progressive blacksmith foremen 
have been members of the American Society of Steel 
Treating for several years and through this affiliation 
have had an opportunity to associate with men from 
other industries who have contributed to this country’s 
advanced knowledge of the art of handling steel. This 
association has enabled them to maintain a position of 
importance on the roads which they serve. The Black- 
smiths’ Association is faced right now with the neces- 
sity of deciding whether it is going to make some move 
to develop programs for its future meetings that will 
be of real benefit to its members or whether, as an or- 
ganization, it should not consider the advisability of 
making such contacts outside as will assure its members. 
of getting the information that will enable them to main- 
tain a stronger position in the railroad shop organiza- 
tion than they seem to have on many roads at the present 
time. 


Good Housekeeping-The Foun- 
dation of Good Maintenance 


IP G in the railroad repair shop is 
maintenance in its broader aspects. Certainly, it 
includes such lowly duties as keeping the shops, yards 
and equipment clean. But, it also includes repairs to 
machine tools and shop equipment and their replace- 
ment, the maintenance of stores and supplies, specifica- 
tions of equipment, and inspection. Housekeeping is 
a service which makes it possible for production to be 
carried on. Installation, lubrication, repairs to build- 
ings and equipment, replacement of machine tools and 
material—handling equipment; maintenance of lighting, 
telephone, signal and fire protection systems; selection 
and maintenance of transmission lines and electrical 
equipment, and compressed air and oxy-acetylene lines, 
are all functions of housekeeping. Good housekeeping 
means safe working conditions in the shop. 
Organization and close supervision are essential to 
housekeeping in any industry. In many respects, this 
applies more to a locomotive or car shop than to a man- 
ufacturing shop. To illustrate stripping locomotives. 
and cars preparatory to performing the repair work 
produces a difficult housekeeping problem. A number 
of locomotive shops have been able to improve their 
housekeeping by doing this work outside the erecting 
shop. Many car shops are segregating the stripping 
work some distance away from the repair tracks for 
the same reason. This is an improvement in locomotive 
and car-repair methods, and shows that mechanical- 
department officers are harking back to the application 
of the fundamentals of housekeeping. Sometimes we 
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need to go back to elementary principles in order to re- 
gain a true perspective, especially when it comes to 
housekeeping, which is the foundation of good main- 
tenance. 


Modern Motive Power 
for Secondary Services 


N a paper presented before the New England Rail- 

road Club on April 9, W. E. Woodard, vice-presi- 
dent, Lima Locomotive Works, Inc., proposed a loco- 
motive design for use in secondary services in which 
are incorporated all of the essential features associated 
with the so-called Lima A-1 design, a large number of 
which are being operated in heavy main line freight 
service. The design which utilizes the 4-6-4 wheel ar- 
rangement, with the weight on drivers limited to 52,000 
Ib. per axle, is laid out with the same general propor- 
tions of grate area and heating surface as are employed 
in the more powerful main-line locomotive, and in- 
cludes the trailer booster. It calls for a total engine 
weight of 308,000 Ib. and an engine tractive force of 
38,200 lb., which is increased to 50,700 lb. by the 
booster. It has driving wheels 69 in. in diameter. The 
total heating surface is 3,435 sq. ft., and 67 sq. ft. of 
grate area. The steam pressure is 250 Ib. 

There are few, if any railroads, on which the proper 
disposition of the accumulation of motive power no 
longer suitable for the heavy primary freight service of 
the main lines does not constitute a troublesome prob- 
lem. These locomotives are of numerous types, among, 
which Consolidations and Ten-wheelers probably pre- 
vail, and of even more numerous classes. On many 
toads they also include locomotives of the 2-8-2 type 
and perhaps even some of the 2-10-2 type which are too 
heavy for service on branch lines and for which, there- 
fore, there is very limited use. The secondary branch- 
line services must, therefore, be performed mainly by 
the older inefficient locomotives of the two former 
types. 

The design proposed by Mr. Woodard was laid down 
after a survey of the locomotives in the secondary serv- 
ices on two large railroad systems. In both cases such 
locomotives were found to comprise one-third of the 
road power and to have an average age of about twenty 
years. The proportions of the proposed secondary- 
service locomotive were selected to provide a single 
design which could be used to perform the services now 
performed by all of those old, and, in the main, obsolete 
types. 

Whether or not a single locomotive design of the pro- 
portions and characteristics outlined by Mr. Woodard 
1s suited to the secondary-service requirements of all 
railroads, it serves to draw attention to the possibili- 
ties of utilizing in these other services the economy- 
producing factors which are now playing so large a part 
in improving heavy main-line freight-train operation. 
It is true that in some cases many of the old locomotives 
have in some measure been modernized. The results, 

however, have not entirely eliminated the wastefulness 
of such power. It may still be expensive to maintain 
and, where machinery design is basically weak. the in- 
crease in capacity resulting from the modernizing pro- 
cess, whether utilized to increase the train load or to 
increase the train speed, has made this condition even 
worse. The situation is not much better in those cases 
where track and bridge conditions permit the operation 
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of the larger locomotives which have been more re- 
cently set back from the primary service of the main 
line. Locomotives too large for the train-load require- 
ments waste fuel and increase ton-mile maintenance 
costs. The limited opportunities for the use of such 
power also results in the carrying of a very considerable 
idle investment. . 

This situation has long been regarded as a necessary 
evil and, as such, it has probably been dismissed in many 
cases without much thought. The proposal of a thor- 
cughly modern locomotive design suitable for such 
services, with all the advantages of fuel economy, mini- 
mized maintenance cost, and a wide range of utility on 
main lines as well as on branch lines, suggests the de- 
sirability of a new approach to the motive-power prob- 
lem; that is, a thorough suryey of the entire traffic sit- 
uation, including all secondary services as well as the 
primary services of the main line. The object of such 
a survey may well be the determination for each traf- 
fic condition on the road, of the locomotive character- 
istics ideally adapted to the performance of that service. 
Such a survey, if made without consideration of the 
motive power which happens to be available and such 
motive power were then considered in competition with 
the new designs hest adapted to the conditions, many 
possibilities for profitable investment in modern loco- 
motives other than those required for heavy main-line 
service might be found. While it would undoubtedly 
prove impracticable to provide the ideal locomotive for 
every service considered, no less thorough a study of 
the entire motive-power situation can ever result in at- 
taining the greatest net return on the total investment 
in motive power, or the highest practicable operating ef- 
ficiency. 


New Books 


LINCOLN AND THE RAILROADS. By John W. Starr, 325 pages, 
51⁄4 in. by 9 in., illustrated, bound in cloth. Published by 
Dodd, Mead & Company, Inc., New York. 

This new book written by the author of “Lincolniana,” 

“Lincoln’s Last Day,” etc., is a biographical study of 

the life of Abraham Lincoln with particular reference 

to his relations with the railroads. It is not commonly 
appreciated how extensive these relations were and that 

Lincoln, developing as a rising young lawyer in a period 

contemporaneous with the early struggles and achieve- 

ments of the railroads, frequently represented them and 
at times appeared against them. He was on numerous 
occasions engaged by the Illinois Central, the Chicago 

& Alton and other roads. His reputation for the suc- 

cessful handling of difficult cases became such that the 

Chicago, Rock Island & Pacific retained him in the 

famous Rock Island bridge case in which he first an- 

nounced and defended the principle that one man has 
as much right to go across a river as another has to go 
up or down. There is considerable evidence that in the 

spring of 1860, Lincoln declined an offer of $10,000 a 

year to become general counsel for the New York Cen- 

tral. Later, as president, he contributed substantial aid 
and encouragement to the founders of the Union Pacific. 

The book, containing considerable previously unpub- 

lished material and numerous rare illustrations, will 

prove of intense interest to any Lincoln enthusiast or 
student of early railway history. 
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Habits—Good and Bad’ 


The varying effects of which Bill Babbitt and 
his cronies depict by instances taken 
from past experiences 


EVERGREEN Nursery FARMS 
Mr. Highball Scott, Master Mechanic, 
Carbon Valley Railroad, 
Rockside Shops. 
Dear Sir: 

Please arrange, together with Mr. Thomas James 
of the Commercial Engineering Company, to report to 
this office on Sunday the 23rd inst. at 11 A. M. 

The object of the meeting is to dispose of a 
country cooked Sunday dinner, and to have a little visit. 

You will please be further advised that the fore- 
going instructions likewise apply to Mrs. Scott and 
Mrs. James, provided that they may be able to arrange 
to be present. 

Yours truly 
Copy to Thomas James William E. Babbitt. 

Bill Babbitt smiled as he signed the letter instructing 
Highball Scott to report at Evergreen Farms for 
Sunday dinner. “Seems to me,” mused Bill, “that 
letter should sound enough ‘railroady’ that Highball will 
do as instructed without any question.” True to his 
expectations, Sunday, the 23rd, at 11:30 a. m., Bill 
Babbitt, Highball Scott and Tom James were looking 
over Evergreen Nursery Farms. 

Pausing before they entered the barn, Highball care- 
fully tramped a cigar butt into the earth with the 
remark, “Seeing your No Smoking sign so prominent 
on the barn door, Bill, leads me to believe that you do 
not permit smoking in your barn.” 

“The sign is not intended exactly in that spirit, 
Highball,” answered Bill. “I don’t believe that you 
would smoke in a barn or in any other place or building 
where inflammable materials were stored. Am I 
right ?” 

“Certainly, Bill. 
such places.” 

“Then I’ll explain the purpose of the sign.” 

“Purpose is to tell me not to smoke ın that building.” 

“Wrong, Highball. 
that you were smoking as you approached the building. 
Smoking is a habit. It is very easy for you, for me, or 
for any other man to walk into a building of this kind 
and unconsciously continue to smoke, although we have 
no intention of doing anything so careless. Therefore, 
the sign instead of being an order is merely a reminder, 
if you get the idea, 

“Suppose that I, who pass in and out of this barn 
many times daily, should forget and enter the building 
with a lighted pipe or cigar. In case of fire the fact 
that it was the owner of the farm who was responsible 
for the occurrence would not make any difference in 
the fire hazard. Therefore, while I have a perfect 
right to smoke anywhere on my own premises, there 
are places where it would be foolish for me to do so. 
Lest we forget, the sign reminds Bill Babbitt that he 
does not smoke in this building.” 

“It seems to me,” said Tom James, “that there is no 


I know better than to smoke in 


* The seventh of a series of articles written by a former peddler. 
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better way to remind people of certain things they 
should do or should not do than by the use of signs 
prominently placed.” 


Selecting a Safety-First Slogan 


“Exactly right,” commented Highball, “which 
reminds me that I want the advice of you two men in 
regard to a slogan for our next safety rally. Of course 


Bill Babbitt lectures Highball on the psychology of a No 
Smoking sign 


we want our own department to make the best showing. 
I had in mind to get a number of posters lettered and 
display them prominently throughout the shops.” 

“What wording, Highball?” asked Tom. 

“Something brief and to the point. Something that 
will be a constant reminder to a man. Something that 
will grow upon him. For example, I had thought to 
use the words, Safety Habits are Profitable Habits.” 

“I like that,’ said Tom. “It carries an important 
message and is put across literally in few words.” 

“What’s your opinion, Bill?” 

“I am a firm believer in safety. To my mind there 
has never been in the history of America any popular 
movement so beneficial to all peoples as the safety-first 
movement, but I don’t like the word habit. In addition 
to that I dont’ like too many signs. Enough of any- 
thing is enough; too much is plenty.” 

“Why not signs and why not the word habit?” in- 
quired Highball. 

“Tt always occurred to me,” replied Bill, “that the 
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indiscriminate use of signs and the issuance of an 
almost continuous stream of orders and don’ts indicates 
a management of an experimental nature. It seems to 
me that the thought you are trying to put across is that 
you wish every member of your department to do his 
utmost to avoid accidents. Right?” 

“That is the idea.” 


“Is it your intention to have your men do certain 
things merely as a matter of routine because they are 
so instructed, or would you prefer that each one avoid 
everything that is pointed out as unsafe practice and, in 
addition, consider himself as a committee of one to 
detect unsafe methods and to think out ways of mini- 
mizing accidents ?” 

“We wish to avoid accidents. Possibly there is 
something in what you say, but you haven’t yet made 
yourself entirely clear on your objections to the word 
‘habit’, and if one sign is good, I do not understand why 
a number of signs would not be better.” 

“The indiscriminate use of signs,’ answered Bili, 
“means confusion. Confusion means defeat in gaining 
your objective. Possibly I am warped regarding signs. 
If so, the extreme case I have in mind may be sufficient 
reason. I once had occasion to call at a certain shop. 
As I was about to enter the shop door I noticed a metal 
safety sign nailed on the door. I had my overcoat 
thrown over one arm and a brief case in the 
other hand. I caught the overcoat on a project- 
ing corner of the sign, which caused me to think 
that a man might skin his hand as easy as he could 
catch his overcoat on that particular sign. It so hap- 
pened that, for a matter of a half hour, I was unable to 
see the officer whom I wished to see. I laid my brief 


Bill maintains that the term Safety First also applies to shop 
restaurants 


case and overcoat in his office and stepped outside the 
office door. Possibly that safety-first sign was re- 
sponsible for a train of thought bearing on signs and 
the use of signs as a habit. The side of the office 
fronted the shop entrance, and below the windows there 
was left a space possibly 5 ft. in height and 4 or 5 ft. 
long. 

“This space was practically covered with all kinds of 
safety signs. Those signs without exception were 
excellent reminders that by doing certain things and by 
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avoiding other practices, innumerable accidents would 
be avoided. At the same time it was evident that signs 
had been displayed more as a matter of habit than for 
any other reason. It was the same as with the sign on 
the door. There was a safety sign put up in an unsafe 
manner. While I was waiting for my call, the noon 
whistle sounded and I was told by the clerk that I 
probably would not be able to see the man until one 
o’clock. I wished to secure a lunch and was directed to 
a restaurant within the grounds. 

“The restaurant was operated by the company for 
the convenience of the employees. Safety-first was 
generally practiced as was evidenced by the numerous 
signs at that particular plant. Posters regarding sani- 
tation were equally conspicuous by their absence. The 
restaurant was, plainly, dirty. A slovenly looking 
fellow in a soiled white apron came to take my order 
at the counter. I was losing out on my appetite. _ Flies 
were plentiful. Entirely too plentiful. Pies and simi- 
lar foods were exposed without any pretense of screen- 
ing. The top of the wooden counter showed numerous 
grease filled crevices. The floor near the ice box ap- 
peared to be a likely place for roaches. I asked for a 
bottle of milk. No milk served in bottles, although 
there was a state law prohibiting the sale of milk dipped 
from a container. When I saw flies roosting 
around the top of the container, and not being sure that 
some of them were not taking a swim, I decided I did 
not care for milk.” 

“Pears you are a little fussy,” remarked Highball. 
“Did you eat or did you go hungry, Bill?” 

“Neither one. I finally purchased a half dozen 
cookies which came in a sealed package from the 
bakery, and these, together with a bottle of pop, staved 
off my hunger until I could find a clean place to eat. I 
know very well that if that restaurant had been in any 
city in the State that it would have been either cleaned 
up or closed up. Now, you can see the situation. 
Safety signs were posted as a matter of routine. Safety 
practices were apparently followed only by instructions 
if and when issued. Sanitation stood at zero. I do not 
wish to minimize accident hazards, but let me say to you 
that I stand far more in dread of typhoid fever brought 
about by food exposed to flies than I do of the hazard 
of some slow revolving gear not properly guarded. Two 
conditions so entirely unlike, fortunately, are rarely 
found in the same place. Nevertheless, the incident 
left a lasting impression in my mind. The shop was 
habitually practicing safety; the restaurant was habit- 
ually disregarding sanitation.” 


Habits Are Hard to Break 


“Do I understand,” asked Tom James, “that you are 
not a believer in habits ?” 

“If a habit is formed and continued, even though it 
may be a good habit, it is only good until a better habit, 
or let us substitute the word practice, presents itself. 
Here is an example: Years ago on this side of the 
water, practically all locomotives were equipped with 
the Stephenson link motion. In Europe locomotives 
were equipped with the Walschaert gear. Both gears 
came into prominence at practically the same time, 
during the years 1843 and 1844. No general effort 
was made to replace the Stephenson gear with anything 
better so long as it could be used. Locomotives 
increased in size. The Stephenson motion, which was 
not really inconvenient on the old 4-4-0 type of locomo- 
tive, became quite a cumbersome affair on the large 
2-8-0 engines of twenty-five years ago. Possibly you 
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men remember the long crooked eccentric blades made 
to pass over and under the No. 2 axle. Likewise, the 
weird looking transmission bars as an alternate for the 
long blades. The whole affair hindered the use of 
cross ties between the frames. 

“Finally when the time came that there was no 
longer space on the driving axle to successfully arrange 
the four large eccentric cams and straps, the change to 
outside valve gears was made in a mighty short time.” 

“The Stephenson motion was a good motion, Bill,” 
said Highball. 

“Yes, on a small engine.” 

“Would the outside motion have been equally as good 
or possibly better?” 

“Can’t say. Never saw the trial on the small engines, 
Now because we started on this side of the water with 
the inside motion, and so long as it was our practice, we 
bie to it regardless of whether it was or was not the 

est. 

: “Remember the narrow fireboxes, Highball? Down 
in between the frames? It took a long time to ge! that 
mud bar up on top of the frame, but after the first 
heavy lift it was only a matter of a few years till we 
had wide fireboxes and liberal grate areas. Figure it 
out yourself, Highball. Was the firebox better down 
in between the frames or did you finally get it up to its 
preset width simply because you needed a larger fire 

“That habit or practice idea you mention, Bill,” said 
Tom, “reminds me of one I saw not long ago. I had 
occasion to call at a car shop. They were making a 
certain piece used in a freight car. The picce was of 
light material. The foreman had a production scheme 
arranged in a manner that would be a credit to any 
shop. They were turning out the pieces mighty fast, 
and had a big order to fill. While we talked about the 
job the foreman mentioned that they frequently had 
orders for large quantities of this particular piece. I 
asked him whether the orders were due to a change in 
design or to renewals, and was told that the pieces were 
all for renewals. Do they wear out, I ask? No, rust 
out. Would they wear out if they did not rust out? 
He thought not. I was sufficiently interested, because 
of an idea which occurred to me while we were talking, 
that I asked if I could take a look at some of the pieces 
which had been installed. We looked at some cars. My 
Suspicions were justified. Never a bit of coating of 
any kind had been used as a protection against rust. I 
would be safe in saying that you could dip twenty of 
the pieces in suitable paint and have them protected 
against rust for less cost than represented in one new 
piece. I mentioned this to the foreman and asked him 
whether the experiment had ever been tried. I was told 
that so far as he knew it never had been. His business 
was turning out pieces in the plate shop. Apparently 
he had a habit of producing material ordered from his 
department at the lowest possible cost. Why he pro- 
duced the material meant nothing to him. His busi- 
ness was to fill orders. That job he did, and did effi- 
ciently. The circumstances reminded me of a practice 
that is noticeable in quite a few industries. That of 
each department handling its own affairs quite effi- 
ciently, but losing sight ar the importance of all depart- 
ments coordinating to secure the best results for the 
management up at the top.” 

“My idea,” remarked Bill, “seems applicable in that 
particular case. A good practice or a good habit is 
good only until something better is offered to take its 
place. A thousand cars are to be built. Your plate 
shop foreman arranges a set-up to get out the material 
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for those cars. Until the cars are built his practice is 
A No. 1. Comes time for renewals. I don’t care a 
snap how cheaply he can make them, if there is a means 
by which the pieces may be made to give double their 
present service life, then it is time to forget all about 
how cheaply you can make them and turn to the more 
economical plan of entirely avoiding their renewal. If 
on the other hand we only keep in mind the fact that 
George can make them by the thousand at the cost of a 
few cents each, you have an expensive little leak work- 
ing 24 hours per day. All because each fellow has the 
habit of sliding along in his own particular groove and 
never concerning himself about how the other fellow 
makes out.” 

“Remember when they first brought out piston 
valves, Highball?” 

“Yes indeed, Bill.” 

“Came in rather slowly at first. Do you remember?” 

“Yes, I remember, all right. Had plenty of trouble 
with them, too. Seemed we couldn’t keep them tight. 
Still they are used now.” 

“Still they were used in steam pumps when you and 
I were boys, weren’t they Highball?” 

“Yes, in pumps but not in locomotives. Some roads 
tried them, but seemed disinclined to repeat the experi- 
ment.” 

“Funny, wasn’t it?” 

“With the introduction of superheated steam it was 
a mighty short time till the piston valve became pop- 
ular.” 

“What’s your opinion of a piston valve today, High- 
ball?” i 

“Regarding what?” 

“I mean the relative service given by piston or slide 
valves.” 

“My opinion is that a piston valve will do anything 
that a slide valve will do, and in addition does several 
things that a slide valve won’t do.” 

“Still we didn’t adopt the piston valve, Highball, 
until attendant conditions forced us to do so. Now 
that we have gotten away from the slide valve habit, 
we have no intention to go back to it. Isn’t it a fact?” 

“Right enough, Bill.” 

“I suppose,” continued Bill, “had there been any of 
us old enough to remember, there probably was a lot of 
opposition to the use of the balanced slide valve when it 
was introduced. Probably there were lots of old timers 
who maintained that the slide valve had been good 
enough ever since the first were used, and they had to 
be shown before they changed their minds, which might 
simply be another form of that railroad inertia that 
Professor Jackson once spoke of, or in other words, 
they were in the habit and were not inclined to change 
from that habit or practice if you please. The old 
adage ‘Let good enough alone’ never brought the steam 
locomotive up to its present day efficiency any more 
than it helped to contribute to the smallest degree in 
the development of the aeroplane, the automobile, or the 
radio.” 

Welding Vs. Brazing 


“By the way, Highball,” said Tom James, “you do 
quite considerable fusion welding in your shops, don’t 
you?” 

“Yes, a lot of it.” 

“Has it been profitable ?” 

“Profitable is right! You know it is profitable, 
Tom, if you read the mechanical magazines, you know 
there is a goodly saving in renewals to large locomotive 
parts which is directly attributed to the advances made 
in fusion welding, and that is not considering the addi- 
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tional gain in the time saved in getting the locomotive 
back into service.” 

“I wish you could have been with me one night some 
years ago, Highball, when fusion welding in locomotive 
shops was rather in its infancy. I attended a meeting 
at one of our principal railway clubs. The speaker 
that night had prepared a very interesting paper dis- 
coursing on various railway shop welding jobs. 

“Prominent among the jobs which he described was 
one at that time considered almost impossible; that of 
repairing broken locomotive cylinders. He illustrated 
his remarks as he went along. The first steps of pre- 
paring patches were shown, together with proper 
methods of preheating, the welding itself, and the final 
care in allowing the job to cool gradually.” 

“Valuable paper,” commented Highball. “In the 
early days of that period we shop men needed all the 
information we could get, and I don’t doubt but many 
a good man was almost ready to give up in despair be- 
cause of failures due to apparently unexplainable 
causes. We had our own trials during our first 
attempts, but the results that others were able to obtain 
spurred us on until we feel that we can get away with 
almost anything in the way of a cylinder welding job. 
I’ll bet the speaker made a hit, Tom?” 

“Only to a certain extent, and at first not exactly the 
kind of a hit that one might expect. However, the 
paper was read, and the chairman of the club declared 
the paper open for discussion. Old Jones from up on 
the Short Line was there. Jones, I might add, had two 
outstanding characteristics. One was a tendency to 
leave well enough alone. The other was the belief that 
what Jones didn’t know in the mechanical line might 
readily be disregarded. Jones criticized the paper. 
Had seen ‘brazing’ of all kinds tried years ago. Had 
tinned patches on cast iron too. That was old stuff to 
him. Would this weld stand up in case you break a 
main rod and shoot the piston up against the front 
cylinder head. ‘Would it?” he asked the speaker. 

“The speaker told him he was unable to answer that 
question which gave Jones a fresh start. ‘Of course he 
was unable to answer. Who would expect it to? A 
man would be foolish to expect such plastered up stuff 
to stand up in service’. 

“The speaker came back at Jones and reminded him 
that the different jobs which had been described were 
jobs where the metal had broken out of the solid, and 
even though the weld were made ‘stronger than the ad- 
joining metal, there would be no assurance but what the 
cylinder would again break if subject to a strain beyond 
the resistance of the material in the piece. 

“Is this stuff solid? Will it leak steam?’ asked 
Jones. He was assured it would not, but at the same 
time showed no evidence of being satisfied on that 
point. 

“Jones next attacked the item of cost. Had they 
compared the cost of making a repair like that last one 
shown against the cost of new? ‘Then,’ said Jones, ‘I 
would like to know why these costs have never been 
compared? If a paper is delivered and facts are not 
presented, the paper to me seems of little value.’ 

“The speaker told Jones that the particular job he 
mentioned, that is, the last one shown, was a job on a 
piston valve type cylinder and the damage was of such 
a nature that the mechanical officers had decided the 
job could not be patched in the manner Jones had men- 
tioned, by means of a brass patch secured with patch 
bolts. The picture was again shown while the speaker 
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asked Jones to describe just how he would go about 
fitting a brass patch of this kind. ‘Is there sufficient 
space at the top of that cylinder to fasten a brass patch, 
Mr. Jones?’ 

_ “'I can’t tell exactly from the picture whether there 
is or not, but it seems to me there ought to be.’ 

“ʻAs I said before,’ continued the speaker, ‘the 
parties responsible for this work, who are highly capa- 
ble railroad men, decided that the use of a patch 
secured in the manner you have mentioned, was imprac- 
ticable and was not even attempted’. 

“Jones, however, true to his habits of life, chose to 
remain unconvinced. ‘I believe,’ he said, ‘that I could 
machine a new cylinder and put it on in less time and 
for less money than you could make repairs tinkering 
around that way. Besides that, if a man starts such 
business in his shop, it will only be a short time until 
he won’t have a man in the place that knows how to fit 
and put on a workmanlike brass patch.’ 

“All this time Jack Barker, who was fully as polite 
as a hyena, had endured the discussion in silence. Jack 
got the floor. His remarks were brief but pointed. 
They ran something like this. ‘For the information of 
the gentleman who has been asking questions, I would 
say that during the past year we have patched a dozen 
cylinders. Some as bad as the ones this gentleman has 
described. All the jobs were successful. We 
We are saving money. Plenty of 
money. We can patch jobs like some of those illustrated 
and have the locomotive under steam while the me- 
chanics in certain other shops are still filing and scrap- 
ing that brass patch in such a good workmanlike man- 
ner. When the job goes out it stays out. It is finished, 
and I would say our welded job will not leak steam like 
so many of the neat workmanlike patches that I have 
seen on locomotives in this section. If we can get a 
method of doing a job in less time for a smaller cost and 
secure better results than we can by the methods we 
formerly used, we don’t care a hang whether there is 
a man in our shop that has ever seen a patch put on with 
patch bolts. His knowledge is no good to us. We dis- 
card mossback practices and take up better ones at any 
time.’ 

“Jones had no come back, although I noticed later on 
when I once had occasion to call at his shop that he 
was welding a patch on a broken cylinder. Evidently 
the discussion at the railway club had jolted Jones loose 
from one of his long established practices or habits and 
had given him a turn for the better.” 

“This has been quite some discussion,” said Bill. “We 
start with a No Smoking sign, get around to an argu- 
ment whether the safety-first habit should be developed, 
and finally switch around to a discussion of the habits 
of humans in general.” 

“T would say,” answered Highball, “that Jones must 
have had a habit of being a thick headed old fool.” 

“Pretty strong,” answered Bill. “Jones, from his own 
viewpoint, was entirely right. Once upon a time, no 
doubt, he turned out as good jobs of cylinder patching 
as you could see anywhere. His practices became, you 
might say, a habit, and he didn’t give up the habit any 
more than you would give up the habit of preaching co- 
operation to every man under your jurisdiction, while 
you fight with the trainmaster, or even your friend, Mr. 
Shafer, the purchasing agent. A habit or a practice 
only remains good until something better presents it- 
self. For that reason, getting back to your original 
question, I rather dislike the use of the word habit, and 
I would say instead use words which will indicate that 


235 


your safety practices are not getting into a groove, 
which in turn may become merely routine. Promote 
safety all you can, Highball, and at the same time leave 
liberal room for expansion. Handle the word habit 
carefully, A bad habit is no good. A good habit is 
good only until something better takes its place. 


“Speaking of habits again, I formed a habit a good 
many years ago of going to a meal when Mrs. Babbitt 
calls me. As she and the other ladies are awaiting us, I 
would suggest that it would be wise for us, in the ab- 
sence of any better practice, to report promptly at the 
dinner table.” 


Balancing and Dynamic Loading of 
Locomotives ° 


General conclusions—Cross-balancing and use 
of alloy steels are discussed 


By Dr. R. Eksergian 
Engineering Department, Baldwin Locomotive Works, Philadelphia, Pa. 


Part II 


lowing points are evident for a better-balanced 
locomotive and a material reduction in rail 

pressure: 

1—Revolving weights, which have considerable differences 
in planes as main drivers in modern locomotives, should be 
cross-balanced. If with a small wheel center we have a de- 
ficiency of balance, the angling feature is still of advantage, but 
the gain over a static balance reduces with the increase of un- 
derbalance. The objection to cross-balancing main drivers is 
nes justified, since one wheel pattern can be used for either 
side. 

2—The cross-balancing of coupling drivers is of much less 
importance. In view that no gain is effected in cross-balancing 
for the reciprocating parts alone, the static balance of coupling 
drivers is permissible. 

3—With three-cylinder locomotives, the main driver with 
outside rods should be cross-balanced. With a separate crank- 
axle driver and for the coupling drivers, little or no advantage 
is effected by cross-balancing. 

4—Consideration must be given to the lightest weight of re- 
volving parts consistent with strength. Careful analysis and 
tests should be conducted on the distribution of bending stress 
in eye ends. The advantage of special materials cannot be 
used without a more detailed knowledge of stress distribution. 

5—Reciprocating parts should, of course, be kept to a mini- 
mum weight. Here again the strength of pistons and the bend- 
ing action in piston rods and the selection of the lightest type of 
crosshead are of considerable importance. 

6—The total lateral dimension of cylinder centers and side- 
rod centers should be a minimum. 

7—In the preliminary design of a large locomotive with small 
wheel some consideration should be given to the counterbalance 
problem, so that a wheel of sufficient size may be adopted. Con- 
siderable deficiency of balance with a small wheel should not 
be allowed, unless special speed limitations are acceptable for 
ordinary operation. 

8—The static-weight distribution of a locomotive should be 
adjusted on the allowable rail pressure and track loading at 
the average maximum speeds. As an equal dynamic loading 
at speeds for the separate drivers does not necessarily give 
minimum rail stresses, consistent experiments should he con- 
ducted for different wheel groupings and rail loadings at high 
speeds. 

9—The counterbalance problem and wheel-center proportions 
practically place a limit on the design of two-cvlinder locomo- 
tives with limited cutoff and increased axle loading. The rclief 


T O recapitulate the results of the analysis, the fol- 


* Abstract of paper presented by the Railroad Division at the annual 
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in this direction is either a three-cylinder tvpe or an articulated 
locomotive. 

10—With the large modern power, particularly of the two- 
cylinder type, there appears a field for the use of special steels 
using hollow-bored axles, pins, etc. With a more accurate 
knowledge of the stresses, fatigue limitations may be estimated. 
The reduction in weight may make it possible to increase the 
capacity of two-cylinder types. 

While certain policies in balancing seem fairly evi- 
dent, this paper can be regarded only as a preliminary 
presentation of the subject. The counterbalance feature 
in the ensemble design of a locomotive is only one as- 
pect of a group of a series of compromising limitations. 
Therefore, rather than offer any detailed procedure in 
any balancing policy, it is recommended that this sub- 
ject be investigated further. 


Discussion 


C. T. Ripley, chief mechanical engineer, A. T. & 
S. F., in discussing Dr. Eksergian’s paper, referred to 
the 4-8-2 type locomotive on his road having a maxi- 
mum weight on each pair of drivers of 63,000 lb., to 
which the principle of cross-balancing had been applied. 
It was desired to increase the weight on the drivers 
of this locomotive to 70,000 Ib. in order to obtain addi- 
tional power. This weight was considerably above that 
allowed by the track and bridge department of the road. 
However, an experimental locomotive was built with 
70,000 Ib. on each pair of drivers which was operated 
over a track equipped with track-stress measuring de- 
vices. The results of this test, he said, showed that al- 
though this locomotive was considerably heavier than 
the maximum weight allowed on the drivers, it devel- 
oped a lower rail stress than the locomotive which only 
weighed 63,000 Ib. on individual drivers. Mr. Ripley 
said that his road intended to follow the practice of 
cross-counterbalancing on all future locomotives. 

Lawford H. Fry, metallurgical engineer, Standard 
Steel Works Company, presented a prepared discussion 
of Dr. Eksergian’s paper of which the following is an 
abstract : 

Better methods of balancing will be adopted when 


Vol. 103, No. 5 


the advantages of these methods are presented simply 
and clearly, so that the railroad officers responsible for 
a decision can judge the matter without being mathe- 
maticians. The object of counterbalance in a locomo- 
tive is to counteract the disturbing inertia forces set up 
by the rotating and reciprocating parts of the engine. 
Unfortunately any counterbalance added to oppose the 
horizontal inertia forces of the reciprocating parts must 
of necessity set up unbalanced vertical forces which 
have an undesirable effect on the track structures. The 
designer’s aim must be to effect a satisfactory com- 
promise so that sufficient balance for the machinery 
parts is obtained without throwing undue stress on the 
track. 

This is, of course, well known, but, unfortunately, de- 
signers have not always stated the results of their 
counterbalancing in clear, simple terms. Unless this is 
done, it is impossible to judge intelligently between 
various proposed methods of balancing. The matter is 
of considerable importance because the permanent way 
structures limit the total load allowance for a locomo- 
tive. This total load is made up of the static weight 
and of the dynamic augment caused by the vertically 
unbalanced parts. It follows, therefore, that if the dy- 
namic augment can be decreased, the permissible static 
load can be increased. In order to obtain from the 


bridge and track engineers permission for such increase 


desirable dynamic augment. Further, Fig. 1 shows the 
unbalanced mass in each wheel resolved into two com- 
ponents, one acting at right angles to the wheel di- 
ameter through the crank pin, and the other acting along 
this diameter. The latter mass is that which tends to 
counterbalance the reciprocating parts, so that the total 
balance provided for the reciprocating parts is found 
by adding up the equivalent weights shown to be acting 
in all the wheels opposite to the crank pins. The table 
below the diagram in Fig. 1 shows the complete effects 
of the dynamic augment and of the balance of the re- 
ciprocating parts. 

Fig. 2 gives particulars of the rotating parts and 
counterbalance in the main driving wheels. At a is 
shown the equivalent weight of the rotating parts on 
one side of the main wheels, and the relative position of 
these parts with respect to the wheels. The main pin 
carries a rotating equivalent weight of 2,665 lb. and the 
plane in which the resultant of these parts act is 71.65 
in. from the opposite wheel, while the distance between 
the planes in which the counterbalances act in the wheels 
is 62 in. The first step is to determine the equivalent 
weights which, if placed in the plane of the counter- 
balances, would have the same effect as the revolving 
parts. These are shown at b for both wheels, The 
2,665 Ib. at the left pin can be replaced by 3,080 Ib. in 
the left wheel adjacent to the pin, and 415 Ib. in the 
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Per Axle 
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Weight of Reciprocating Parts - One Side . 
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Ratio of Unbalanced Rapet Parts to _1830_ 
Total Weight of Locomotive 422900" ii 
Unbalanced Weight Per 1900 Lb.= 4.33 Lb. 


Fig. 1—Calculation of the dynamic augment for a 4-8-2 type locomotive 


in Static loading, it is desirable to have a method of 
calculation and presentation which will show in simple, 
but exact, terms the amount of dynamic augment for 
each axle of the locomotive. 

About two years ago I was given the problem of 
securing permission for an increase in static weight,, 
because of decreased dynamic augment due to an im- 
proved method of counterbalancing. The methods of 
calculation and representation, illustrated in Figs. 1 and 
2, were developed and proved to be satisfactory. 

Fig. 1 represents the final results for a 4-8-4 type lo- 
comotive with cylinders 30 in. by 30 in., driving wheels 
73 in. in diameter, reciprocating parts ’ weighing 2,241 
Ib. on each side, and a total locomotive weight of about 
422,000 1b., of which about 269,000 Ib. is on the drivers. 
Fig. 2 shows for each of the driving wheels the “equiv- 
alent weight”* of the mass actually unbalanced in that 
wheel. This mass is that effective in producing the un- 
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right wheel at 180 deg. from the left pin. To replace 
the right-hand rotating parts requires similarly 3,080 Ib. 
in the right, and 415 Ib. in the left wheel. 

It follows that the effect of the rotating parts car- 
ried by the main crank pins is the same as would be 
produced if each wheel carried in the plane of its coun- 
terbalance two equivalent weights, one of 3,080 Ib. at 
the crank pin and another of 415 Ib. at 90 deg. from 
the pin. The counterbalance provided to offset the effect 
of these weights and to provide some balance for the 
reciprocating parts consisted, in the case under consid- 
eration, of an equivalent weight of 3,170 Ib. set, as 
shown at c, 8 deg. from the diameter through the pin. 
The effect of this, shown at d, is equivalent to 3,140 


* In what follows the term “equivalent weight" is used in connection 
with rotating parts and counterbalances to mean the weight of that mass 
which, rotating at the same radius as the crank pin, would produce the 
same inertia force as the rotating parts in question. 
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lb. opposite to the pin and 441 Ib, at 90 deg. to the pin. 
The combined effect of the rotating parts and counter- 
balance, when the proper cancellation is carried out, is 
found to be equivalent to 60 Ib. opposite the pin and 26 
Ib. at 90 deg. to the pin, as shown at f. These two 
equivalent weights have as resultant 66 lb. at an angle 
of 23 deg. 30 min. with the diameter through the pin 
as in g. 

This 66 Ib. is the equivalent weight which produces 
the dynamic augment in each of the main wheels, while 
the 60 Ib. opposite the pin is the equivalent weight ef- 
fective in each main wheel as balance for the recip- 
rocating parts. This method of calculation gives a sim- 
ple but perfectly complete statement of the condition 
of balance of the main wheels. 

A similar process applied to the other wheels gives 
the results collected in Fig. 1. This figure shows the 
resultant equivalent weight which remains unbalanced 
in each wheel when rotating parts and counterbalance 
are considered. It also shows the components of this 
resultant which act respectively opposite the crank pin 
and at 90 deg. from the pin. In this way we obtain a 
clear, accurate picture of the effects of all of the un- 
balanced masses of the engine. The most important of 
these effects are two in number: First, the horizontal 
fore-and-aft shaking effect due to the unbalanced mass 
of the reciprocating parts and, second, the vertical dis- 
turbance of the dynamic augment. 

The mass of the reciprocating parts is 2,241 lb. This 
produces a force acting in the direction of the crank 
pin and is opposed by the forces set up by the sum 
of the equivalent weight components acting opposite 
the pins. These amount to 411 lb., leaving 1,830 Ib. of 
the reciprocating parts on each side unbalanced, and, 
therefore, effective in producing fore-and-aft shaking 
of the locomotive. This shaking is resisted by the 
mass of the whole locomotive, which is 432,000 lb. The 
weight of the unbalanced mass, 1,830 1b., is 1/231 of 
the total weight of the locomotive, or put another way, 
4.3 are unbalanced for each 1,000 Ib. of total locomo- 
tive weight. This is a rather high figure for unbal- 
anced weight, but the locomotive is reported as riding 
quite satisfactorily. Even higher proportions are re- 
ported as operating successfully; for example, a 2-8-4 
type locomotive with 63-in. drivers with 5.4 lb. per 1,000 
Ib. of total weight unbalanced, has given no cause for 
complaint. As each pound added for reciprocating bal- 
ance adds to the dynamic augment, it is desirable to add 
no more than the minimum necessary to secure satis- 
factory riding. Exact information as to the amount of 
reciprocating weight, which can be left unbalanced in 
different types of locomotives, is somewhat scanty. 

Further collection of data on the subject is desirable. 
This should be based on a method of calculation similar 
to the foregoing in which due account is taken of the 
difference in the plane of the rotating parts and of the 
counterbalances. Otherwise, misleading results will be 
obtained. For example, turning back to b, Fig. 1, it 


would be in accordance with current practice to put ° 


the weight of the rotating parts, that is 2,665 1b., in the 
wheel opposite the pin and to say that the rotating parts 
were fully balanced. Actually, as may be seen, this 
would leave 415 lb. out of balance acting at the crank 
pin side of the wheel, and the same equivalent weight 
of 415 Ib. unbalanced at 90 deg. to the pin. The 415 
lb. at the pin would act to decrease by that amount any 
balance put in the other wheels to balance the recipro- 
cating parts. The conditions is even worse so far as 
dynamic augment is concerned. The two equivalent 
weights of 415 lb., one at the pin and the other at 90 
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deg., have a resultant effect of 587 1b., acting 45 deg. 
behind the pin. It is evident that it is very far from 
correct to put into the wheel opposite to the pin a 
weight equal to that of the rotating parts and then to 
assume that the rotating parts are fully balanced. 

Fig. 1, besides showing the balance provided for the 
reciprocating parts, gives full information as to the 
dynamic augment. The dynamic augment in each wheel 
is the force produced by the rotation of the resultant 
equivalent weight shown. At diameter-speed, the force 
exerted by a rotating mass is equal to the equivalent 
weight of the mass multiplied by 3.2 times the crank 
pin radius. With a 30-in. stroke this makes the dyna- 
mic augment 48 times the equivalent weight. Thus the 
equivalent weight of 147 lb. in the No. 3 wheel produces 
at diameter speed a dynamic augment of 7,050 lb. This 
load is alternately added to and subtracted from the 
static load on each wheel once during each revolution. 
The dynamic augment for each wheel is tabulated in 
Fig. 1 and in the line below this is given the maximum 
dynamic augment for each axle. 

It is to be noted that the increase in axle load from 
dynamic augment is not twice the increase in wheel 
load. This comes from the fact that the equivalent 
weights in the two wheels act 90 deg. apart. Conse- 
quently the maximum overload on the axle occurs when 
the two resultant equivalent weights are acting down- 
ward, each at an angle of 45 deg. from the vertical one 
ahead of and the other behind the vertical. In this po- 
sition the vertical effect of each equivalent weight is 
0.707 of its maximum, so that the total vertical effect 
on the axle is 1.416 times the effect of the unbalanced 
equivalent weight on one side. i 

The third line in Fig. 1 shows the dynamic augment 
for each axle and this, added to the static axle load, 
line four, gives in line five the total maximum axle load 
at diameter speed. By calculating and tabulating, as 
shown in Figs. 1l. and 2, an accurate and easily under- 
stood picture of counterbalance conditions is obtained. 
If two different methods of counterbalancing are pre- 
sented in this way, it will be possible to compare them 
and make a choice between them without any mathe- 
matical effort. For example, compare the results shown 
in Fig. 1 with those to be obtained by the usual method 
of balancing already referred to. The main wheels il- 
lustrated in Figs. 1 and 2 are cross-counterbalanced ; 
that is, the counterbalance is set at an angle to take 
into account the distance between the plane of the ro- 
tating parts and the plane of the balance in the wheel. 
The usual method of balancing would be to put into 
the wheel, opposite the pin, a balance having an equiv- 
alent weight equal to that of the rotating parts. As 
shown above, this gives an unbalanced . equivalent 
weight of 547 Ib. in each wheel. This at diameter speed 
produces a dynamic augment of 26,200 Ib. per wheel 
and 37,200 Ib. per axle. There is also, as has been seen, 
a component equivalent weight of 415 1b., increasing 
the fore-and-aft effect of the reciprocating parts. 

The difference between cross-balancing and the usual 
method can then be summed up very readily. By 
cross-balancing, 66 Ib. is provided as balance for the 
reciprocating parts, and the maximum dynamic augment 
is 9,950 lb. per axle. By the usual method, 415 1b. acts 
with the reciprocating parts to increase the fore-and- 
aft lack of balance, while the dynamic augment 1s 37,- 
200 lb. per axle. Stated in this way, the great ad- 
vantage of cross-balancing is at once apparent. 

This discussion is not primarily directed to an ad- 
vocacy of cross-counterbalancing. It is a plea for an 
accurate method of analyzing the balancing of loco- 
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motives and for a simple non-mathematical method of 
stating the results. If ‘these are adopted, the ad- 
vantages of proper balancing methods will become self- 
evident and improvement will follow. The matter is 
of considerable importance in cases where the perma- 
nent-way engineers set a limit on axle loads, and where 
an increase in static load can be obtained provided the 
dynamic load is decreased.- The way to more power- 
ful locomotives may be opened by better balancing. 

Improvement in balancing should not be looked on, 
however, as a reason for relaxing efforts to keep down 
the weights of rotating and reciprocating parts. This 
applies particularly to large locomotives with wheels of 
small diameter in which it is usually impossible to in- 
sert sufficient counterbalance for proper results. 

H. A. F. Campbell, Baldwin Locomotive Works, 
speaking from the viewpoint of the locomotive builders, 
stressed the increasing demand for locomotives of 
larger capacity and tractive force, and the effect of this 
demand in the design of the reciprocating parts. In 
the early days of locomotive building, he said, if a 
wheel was out of balance 300 lb., the designers con- 
sidered that to be a very bad condition. However, he 
remarked, there were locomotives in service today that 
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balancing of three-cylinder locomotives. He said that 
it was the practice both in England and in this country 
to balance some of the reciprocating parts of three- 
cylinder locomotives. However, from his own exper- 
ience, he did not believe that it was necessary to bal- 
ance any reciprocating parts on locomotives of this de- 
sign. There is left an unbalanced nosing couple, the 
effect of which will disappear except at one speed. 

J. G. Blunt, American Locomotive Works, referred 
to rail stress and the guiding qualities of a locomotive. 
As a result of improving the guiding qualities, he said, 
the dynamic effects, especially the lateral stresses in 
higher-speed locomotives, were greatly reduced, as well 
as wear on the rails and tires. There are some loco- 
motives, he pointed out, that have a low lateral resist- 
ance and no softening resistance at the front axle, such 
as that provided by lateral motion devices, that have 
been designed to place the resistance at the engine 
truck and soften the resistance at the front axle so as 
to bring the locomotive easily into a curve and move the 
rotative point of the locomotive further back toward 
the center. This makes the lateral resistance at the 
front of a locomotive coordinate with the correct re- 
sistance at the rails so that when the locomotive enters 


3,140 Lb. 
(d) 
Effectof. 
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Dynamic Augment at Diam. Speed 
Da 1.60 xSx W= 1.60 x 1980 
s 3160 Lb. Per Wheel 
Late 
4,500 Lb. Per Axle 
+ 72880: pea 
75,000 Total 


Resultant Unbalanced 
Weight Producing 
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Fig. 2—Analysis of the rotating weights and counterbalance in the main wheels 


are 800 Ib. out of balance and there are some consid- 
erably more than that. There is a limit to the amount 
of work that can be performed by two cylinders on two 
wrist pins. 

There is no question, he said, but that we are near 
the limit as to the size of wrist pin and driving axle 
that can be pushed into one wheel center. He was of 
the opinion that if the railroads were going to continue 
the demand for larger steam locomotives, they would 
have to build four-cylinder locomotives, or three- 
cylinder simple or compound whether the railroads 
liked it or not. The railroads can not continue operat- 
ing freight locomotives at 50 m. p. h. with the present 
condition of counterbalancing. Rail stresses at the 
present time, he said, must be terrific. Mr. Campbell 
in his remarks, referred to the English practice in the 
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a curve, at high speed, it will take it very easily the 
entire distance. This feature, he said, can be incor- 
porated into the design of a cross-balanced locomotive, 
and should be of considerable assistance toward obtain- 
ing the desired results. 

In closing the discussion, Dr. Eksergian referred to 
a suggestion by A. I. Lipetz, consulting engineer, Amer- 
ican Locomotive Company, relative to limiting balanc- 
ing with the main driver alone and making no provi- 
sion for dynamic augment. This, Dr. Eksergian be- 
lieved, was a step in the right direction. He raised 
the question of deficiency of balance in the wheel. With 
a 57-in. driver on a 60,000-lb. axle, there is a cross de- 
ficiency. It was his opinion that it did pay to angle 
the balance in a wheel where the balance deficiency was 
very bad. 
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High-Pressure Water-Tube Boilers 


Progressive circulation and economizer used 
to reduce mechanical difficulties 


By Louts A. Rehfuss 


pressures has been a debatable subject for those 

interested in advancing the thermal effi- 
ciency of the steam locomotive. Both have their advo- 
cates and there is unquestionably much to be said on 
either side. The fact that the condensing principle has 
so far only been applied to European locomotives need 
not detract from its essential interest to the American 
railway fraternity. 

The employment of the condensing principle is recog- 
nized as likely to give a greater increment in heat utili- 
zation than higher steam pressures, but it is also true 
that it does this only at the expense of far more radi- 
cal changes in design than are involved in the use of 


| IGH steam pressure versus condensing back 
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pressure of the initial steam, the intermediate-pressure 
steam has sufficient pressure and hence sufficient density 
to make its superheating an attractive and feasible 
proposition without employing an abnormally large 
superheater, where it would not be considered at lower 


pressure ranges with their excessive steam volumes. 


The further objection to high pressures in the de- 
creased boiler efficiency resulting from the lower tem- 
perature head between the high-temperature boiler 
water and the furnace gases can of course be met, as 
has been suggested several times, by the employment of 
an economizer, or feed-water preheating section next 
the smokebox. 

On the other hand, the use of high pressure involves 


Cross Drum 


Gress Drum Units _— 
eee 2 j i 


higher pressures. Such changes as the substitution of 
turbine for reciprocating drive, the use of expensive 
high-speed gears with reduction ratios of 20 to 1, the 
employment of high capacity condensers with limited 
cooling agencies available, and the use of mechanical 
draft, all illustrate the complexity of the problem in- 
volved. The power required for mechanical draft, con- 
denser fans and other auxiliaries constitutes a charge 
on the increase in thermal efficiency that leaves the net 
thermal gain but little greater than the gain possible by 
a proper utilization of the high-pressure principle. 
Critics of high-steam pressures in their comparisons 
of steam at different pressures usually state conditions 
which do not give the higher pressures the same bene- 
fits from superheating that they give the lower pres- 
sures. Because of the advisability of restricting the 
steam temperature to a reasonable limit, such as 700 
deg. F., the comparison is made to show only 29 per 
cent gain in the Rankine cycle efficiency in increasing 
the steam pressure from 250 to 750 Ibs. per sq. in., 
where the steam temperature is restricted to 700 deg. 
F. in each case. Since the assumption means a high 
superheat in the case of the low-pressure steam and a 
low superheat for the high-pressure steam, the compari- 
son is somewhat misleading. However, since high- 
pressure engines are designed compound in order to get 
the expansion ratio required for efficiency, compound 
superheating may also be utilized, which introduces a 
gain not ordinarily considered. Because of the high 
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` Superheater___2,1 60 sa.ft. 
TotalHeating Surface_ 5,844 sa ft. 
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Longitudinal section of full water-tube locomotive boiler for 800 lb. pressure 


far less changes in locomotive designs than does the 
condensing operation. A water-tube boiler, compound 
drive and, preferably, the use of poppet valves would be 
required, By the use of the latter limited cut-offs with 
extensive steam expansion may be employed with a 
minimum of wire drawing of the steam. Of these 
changes the design of a satisfactory all-water-tube boiler 
offers probably the greatest problem. 

In the locomotive field where bad waters are fre- 
quently met the problem of cleaning the individual 
water-tubes seems to have been the main objection to 
its greater use, despite the fact that the swift water cit- 
culation causes far less scaling than that obtained in a 
fire-tube locomotive boiler. Either purer feed water, a 
system of feed-water purification, the use of fewer 
handhole plugs, or a combination of the three is needed 
to advance the use of such boilers in railway service. 


All-Water-Tube Boiler 


The writer proposed in the February, 1928, issue of 
the Railway Mechanical Engineer the use of an all- 
water-tube boiler with inclined straight tubes in the 
barrel. Since the publication of the article it has been 
felt that the proposed design did not adequately take 
care of the cleaning difficulty, since the boiler required 
a plug for every tube and no particular provision was 
made for feed-water purification or feed-water heating. 

In order to overcome these difficulties another prin- 
ciple has been evolved, which can be called the princi- 
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ple of progressive circulation, in which every drop of 
water must pass successively up and down, through 
each of a series of cross-drum tube sections before tt 
finally arrives at the firebox zone. The manner in 
which this may be accomplished will be better under- 
stood from the illustrations, the details of which are 
not to be taken as a finished design. They are only 
suggestive, but they demonstrate the principles in- 
volved. 

An economizer, or high-temperature feed-water 
heating section, is placed next to the smokebox., Feed 
water is normally furnished to the economizer at 200 
deg. F. by a pump, such as the Worthington, and is 


Removable 
Down flow Pipe 
g 
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unit for removal 
Section Through Economiser 


must first be heated to 520 deg. (the temperature of 
saturated steam at 800 Ib. pressure) before steam will 
form so that probably the first two or three cross-drum 
units will be needed to perform this function, leaving 
the active evaporation to the two or three rear cross- 
drum units, the combustion chamber and the firebox, 
which are located in the hot zone. 

Thus the work of heating the feed water is an essen- 
tial element in the proper design of a high-pressure 
boiler, and if this can be done in the manner stated by 
progressive circulation, from the smokebox rearward, 
there should be a gradual increase in water tempera- 
tures starting with 200 deg. F. feed water that should 


Details of proposed high-pressure locomotive boiler 


heated in successive passes 350 deg. higher before it is 
pumped into the high-pressure or evaporative system. 
The economizer consists of four inclined cross-box tube 
units, and the water flowing into the bottom cross-box 
of the first unit flows up the incline tubes to the upper 
cross-box, and thence down the side tubes (out of the 
gas path) to the bottom of the second unit, up the 
second unit, and so on. The water becomes progres- 
sively hotter with each pass. From the top of the last 
economizer unit the water is led to the boiler feed- 
water pumps for admission to the evaporative system. 

Five cross-drum tube units, located next to the econ- 
cmizer, together with the firebox form the evaporative 
system. The hot water from the economizer is pumped 
into the lower drum of the first unit and flows upward 
to the upper drum, down by a side tube to the lower 
drum of the second unit, up the second unit and so on. 
Steam formed in these cross-drum units passes out by 
a common escape pipe at the top, but the water itself 
must flow progressively up and down each unit until it 
arrives in the firebox zone in the rear. This direction 
of flow is not only due to the inflowing feed water, but 
to the use of smaller tubes for upflow than for down- 
flow. The former in the active heat zone naturally set 
up a rising circulation. 


Changing Properties of Steam 


., 2 

In this connection it is well to call attention to the 
changing properties of steam with increasing pressures, 
which create changing conditions in the design. While 
the total heat required per pound of steam changes 
little, more heat is required to get the water to the boil- 
ing point for higher pressures, but when once reached, 
less heat is required for evaporation. This is shown 


as follows: 
Boiler Heat in Boiling Heat of 
pressure, Ib. water vaporization 
800 506 B.t.u. 687 B.t.u 
200 361 B.t.u. 838 B.t.u 


The result is that the feed-water heating function of 
the boiler becomes more important with rising pres- 
sures and the evaporative function relatively less so. 

After heating the feed water from 200 deg. to 350 
deg. F. in the economizer, naturally the hot feed water 
entering the cross-drum units of the evaporative system 
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prove of immense benefit in keeping the smoke-box 
temperatures low and the boiler efficiency at its 
maximum. The introduction of feed water on the for- 
ward sides of a fire-tube boiler offers no analogy to this, 
since, owing to the lack of proper circulation, it is prob- 
able that the water next to the front tube sheet is for 
the most part close to the normal 388 deg. F. water 
temperature at which steam evaporates in a 200 Ib. 
per sq. in. pressure boiler, so that higher smoke-box 
temperatures would prevail despite the lower pres- 
sures in a fire-tube boiler. In the proposed boiler every 
drop of water must traverse successively through the 
four economizer units and the five high-pressure, cross- 
drum units before it can arrive at the combustion cham- 
ber and firebox zone in the rear. There is no return. 
Once in the firebox it circulates from one side to the 
other, until it is evaporated. 

The following results should be obtained from pro- 
gressive circulation: 

(a) A steady progressive lessening of the scale con- 
tents of the water, which deposits its burden of mineral 
salts in traversing all the tube units in the barrel before 
arriving at the firebox zone in a purified condition. 
Much of this scale is left in the economizer and never 
gets into the evaporative Section, so that the economizer 
acts as a feed-water purifier as well as a feed-water 
heater. i 

(b) The steady counter-current circulation of water 
to the rear and the furnace gases to the front, with 
progressively colder water as the gases go toward the 
smokebox, not only maintains a high temperature head 
between the furnace gases and hot water as explained 
above, promoting boiler efficiency, but equalizes the 
temperatures throughout the boiler and thus prevents 
leaks due to unequal expansion and contraction. 


Design Features of the Economizer and Cross- 
Drums 


In order that the inclined tube units may be easy to 
clean, the economizer sections, which are not part of the 
evaporative system, are made removable as a whole for 
cleaning. The cross-drums of the high-pressure sys- 
tem are made of a sufficient size for man entry, thus 
coing away with the necessity of individual handholes 
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for the inclined water tubes. While handholes are still 
employed for each tube in the combustion chamber and 
firebox, the circulating water is largely purified when 
it reaches the firebox section of the locomotive. 

The manner in which such a cross-drum construction 
may be utilized in a boiler assembly rigid enough to 
withstand the shocks of railway service is indicated in 
one of the illustrations, which shows a hollow, air- 
cooled plate girder rigidly fastened to the boiler back 
end on each side. This design serves several purposes: 

(1) As a supporting foundation for the cross-drum 
units, economizer and smokebox. 

(2) As a covering shell for the sides. 

(3) As an air preheater. 

(4) As a preventive to radiation. 

The last two functions listed are closely connected. 
The speed of the locomotive forces air down through 
the hollow girders. This air is preheated on its way 
and is finally conducted to the ashpan. The air keeps 
the girders cool and at the same time lessens radiation 
to the outside air. The cooling effect is hastened by 
the employment of light cross-horizontal plates inside 
the girders, widely spaced near the smokebox to hinder 
the air velocity as little as possible, but more closely 
spaced as the combustion chamber is approached. The 
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bi 


Transverse section through water-tube boiler 


cross-plates draw the heat away from the inner walls of 
the girders and thus prevent their overheating, al- 
though the girders are shielded from ‘excessive heat in 
the combustion chamber by the E and D side-wall tubes. 

This preheated air is hardly sufficient in quantity 
for general firing purposes, but a shutter control on 
the ashpan can be used for such additional air as is 
required. The heat absorbed by the air, save as it 
prevents radiation, for the most part is neither a ther- 
mal gain or loss, since it is taken from the active fur- 
nace gases on their way through the barrel and led back 
again to the firebox. It is a thermal gain, however, in 
its beneficial effects in promoting combustion efficiency. 
In keeping the girders cool it also saves the weight 
of firebrick that might otherwise be required for their 
protection. 


Compound Superheating 
Compound superheating is provided for much as in 
the former design. The high-pressure steam is super- 
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heated in the units shown on the right side of the 
barrel, while the superheating of the exhaust steam 
from the high-pressure cylinder is done on the left side. 

The superheater header can be designated with a 
separator in the middle to handle the steam in the same 
way. 

The employment of such a superheater need not 
unduly complicate the structure. Superheater units of 
normal or heavy type can be used, but the density of 
the steam would aid the heat transfer and keep the 
equipment compact. The lower pressure portion would 
act also as a storage receiver for the steam between 
stages. This compound superheating is such an im- 
portant factor in the practical utilization of the theoret- 
ical gains possible from the use of high pressures that 
A seems strange that it has not been stressed hereto- 

ore. i 

The employment of straight inclined tubes rising to 
the rear is also_retained. This provides a counter-cur- 
rent circulation of water and gases, swift water cir- 
culation and permits greater tube lengths and hence 
fewer tube joints than are possible without employing 
a system of complicated bends that are not only hard 
to clean, but expensive to replace. While the evapor- 
ative surface is limited to gain added combustion 
efficiency, the superior circulation should increase its 
effectiveness 50 per cent by contrast with normal fire- 
tube heating surface. 

The water-tube boiler thus suggested is equipped to 
more nearly realize the theoretical gains possible with 
high pressures than has heretofore been possible, since 
to recapitulate : 

(a) It provides through compound superheating an 
adequate means to compare with the superheat attained 
in lower pressure boilers. 

(b) Through the principle of progressive circulation 
and the gradual heating of the water on its way to 
the rear, it maintains a high-temperature head through 
the length of the boiler, promoting boiler efficiency at 
the same time that safety is promoted and scale kept 
out of the firebox zone, 

(c) Aside from the progressive circulation of water 
through so many passes, the swiftness of circulation 
possible all through the boiler is something totally un- 
like anything obtainable in a fire-tube locomotive boiler, 
which should prevent excessive scaling and promote 
the unit evaporation. 

(d) It provides a superior combustion efficiency be- 
cause of the long flameway (made possible by a design 
permitting a combustion chamber of any length de- 
siçed), by the use of preheated air, and an inclined tube 
arrangement which deflects sparks to the hot-brick 
floor of the combustion chamber for ignition and con- 
sumption. 

Such a boiler would be rather heavy, but because of 
the lighter weight of water carried, would only run about 
10 per cent heavier than a 200 lb. per sq. in. pressure, 
fire-tube boiler of similar overall dimensions with its 
load of water. Because of the 35 per cent greater 
power in'the high-pressure steam, however, the pro- 
posed boiler should weigh considerably less per horse- 
power delivered. Its water storage capacity would be 
from 50 to 60 per cent that of the fire-tube boiler, 
while its steam-storage capacity, owing to the density 
and greater power of the high-pressure steam would be 
much greater than its fire-tube predecessor. From the 
standpoint of safety from explosion it would stand 
alone. 
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Electricity Used for Shrinking Tires 
on Wheel Centers 


Special electric furnace and handling equipment have 


proved economical on Canadian National 
By R.J. Needham 


Mechanical and Electrical Engineer, Central Region, 
Canadian National, Toronto, Ont. 


ing on wheel centers has been recently installed 

in the wheel shop of the Canadian National’s 
new terminal facilities at Toronto. The system, after 
several months of operation, has proved to be success- 
ful and more than adequate to handle the wheel work 
for the region. 

The objective in developing this new method was to 
reduce the cost of heating and facilitate the operation 
of applying the tire to the wheel center. With the cost 
of electric power estimated at approximately one cent 
per kilowat-hour for such service, it was decided that 
electrical energy for heating was the most economical 
for the purpose. This arrangement also affords a clean 
operation and requires a minimum of labor. 


A NEW method of heating steel tires for shrink- 


Two-Compartment Electric Furnace 


A vertical type of electric furnace with two compart- 
ments constructed of a skeleton of structural steel, filled 
in with insulated brick, was selected for the work, with 
electric heating elements along the two sides of each 
compartment. These elements are protected by an angle 
frame from coming in contact with the tires. The 
furnace is set in a concrete pit in the shop floor some- 
what larger than the furnace, and the surrounding space 
of 6 in. is filled with sand. Each compartment is pro- 
vided with an insulated counterweighted door which is 
hinged on the steel supporting frame and swings into a 


244 Railway, Mechanical Engineer 


vertical position when opened. A lip around each door 
cuts down into a sand pocket as it closes, to seal the 
joint around it. The tires are inserted and removed 


Jamiii 


Pair of wheels on the horse with the C-clamps in place 
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pent 


from the furnace vertically, which permits of the con- 
venient use of an overhead crane for lifting the tires 
directly out of the furnace. The tires rest on two cast- 
iron blocks in the bottom-of the furnace. One of the 
illustrations shows the furnace and the electric control 
panels, one for each compartment, which hold the tem- 
perature within close limits. The compartments are 
large enough to receive all car and locomotive tires, ex- 
cept driving wheel tires, which are not handled in this 


Power or Fuel Cost Per 36" Tire-Cents 


Time in Hours Per Day 
Chart showing relative cost of three fuels for heating tires 


shop. The furnace was built by the Canadian General 
Electric Company and is equipped with Leeds & Nor- 
throp electric control. 


Equipment for Handling the Tires 


For convenience of handling the tires in and out of 
the furnace, a special sling was designed. It consists 
of a band of mild steel, 14-in. thick, with four lips 


welded to it which hook over the tire flange. A special 
toggle, which is riveted to the ends of the steel band, is 
so designed that when the eye for lifting with the crane 
hook is at right angles to the plane of the tire, it re- 
leases the band so that it is free to fall off or be re- 
moved from, or applied to the tire. But when this eye 
is brought up into the same plane as the tire, as shown 
in one of the illustrations, and the weight of the tire 
is being supported, it tends to pull both ends of the 
sling close together, thus making the sling more secure 
as the weight is applied. This feature, in combination 
with the lips over the flange, makes the application of 
the sling secure. 

The sling is applied to the tire when cold and remains 
on it throughout the whole operation. There is sufficient 
friction between the parts of the toggle to keep the lift- 
ing eye upright while in the furnace and, as the lifting 
eye is a long oval, the hook of the crane readily enters 
it. It will be observed that neither the lips on the 
flange nor any other part of the sling interferes in any 
way with the free application of the tire to the wheel 
center. Thus the sling can remain on the tire until it 
is applied, after which it can be released quickly by a 
movement of the lifting eye of the toggle which permits 
it to fall. Two small rings are welded to the sling to 
permit a short handle to be inserted for guiding the hot 
tire onto the wheel center. 

An electrically-operated jib crane of two tons ca- 
pacity, sufficient for lifting a pair of wheels on an axle, 
is provided. The crane motors are of the two-speed 
type, push-button controlled. Two stiff arms are at- 
tached to the trolley of the crane, carrying the control 
buttons, which are in duplicate so that no matter which 
side of the furnace or which end of the axle the opera- 
tor may be working from, the buttons are within easy 
reach. These buttons are arranged in this manner so 
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Special sling for handling the tires in and out of the furnace—Control panels are shown at the rear 
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that one man can perform the complete operation of 
handling the tire from the pile into the furnace and 
from the furnace onto the wheel center without assist- 
ance. Motors are used for vertical and horizontal 
movements; the stiff arms for swinging the jib. 

To make the operation continuous, two horses of 
angle sections were designed, each to support a pair 
of wheel centers and an axle. Where the centers are 
not on axles, they are slipped over bars supported by 
the horses. These bars are provided with three C- 
clamps swung on the hinges of the frame at each end. 
These clamps are used for pulling the tires up into 
place against the collar on the centers and can be swung 
quickly into position without removing the sling. Ad- 
justable stops are attached to the ends of the metal 
frame and are arranged so that they can be brought 
up against the inside of the centers to prevent any 
shifting of the axle and centers when the clamps are 
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Electric tire heating furnace built for the Canadian National 


applied. The center line of the axle on the horse is 
about 3 ft. 6 in. above the floor so that there is no 
stooping on the part of the operator in his work. 


Method of Operation 


The whole operation of applying tires is arranged so 
that it can be performed by one man. The wheels on 
the axles are rolled in on a track under the crane and 
are lifted on to the horses. The old tires are cut off the 
centers with the oxy-acetylene torch before they are set 
on the horses. The new tires, which are stacked against 
the wall within reach of the crane, are lifted into the 
furnace after the slings have been applied. The tires 
remain in the furnace for about 20 min., reaching a 
temperature sufficient to expand the tires to give plenty 
of freedom for ease of application on the centers. The 
tires are then lifted out by the crane and applied to 
the centers. The automatic control is set so that the 
temperature of the furnace will not exceed 900 deg., 
which is well above that needed for expanding the tires. 

By means of a short handle slipped into one of the 
sling rings in one hand of the operator, and the stiff arm 
of the crane, to which the operating buttons are at- 
tached, in the other hand, he can easily apply the tire 
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to the center without additional help. The three C- 
clamps on the end of the horse are then swung over in 
position and drawn tight. When the two tires are ap- 
plied, the axle and the wheels are placed on the track 
on which they were brought into the shop, and rolled 
to the wheel lathe. The tire boring machine is located 
between the tire-setting apparatus and the wheel lathe, 
so that the minimum movement of the tires is necessary. 

With two tires already heated in the furnace at the 
starting time in the morning, the button for starting the 
furnace having been pushed by the watchman 30 or 40 
min. before starting time, a tire is available for appli- 
cation every 15 min. After a tire is applied, another 
from the pile is placed in the furnace so that with a 
two-compartment furnace a continuous operation is pro- 
vided. Sufficient time is available between the heats 
for handling the axles and wheels to and from the 
horses, applying the slings to the tire, and also for the 
tires to cool sufficiently for handling, so that a tire can 
be applied at least every 15 min. 


Economies Effected 


The furnace consumes 86.2 amperes per phase on 
three phases at 225 volts, or 33.6 kw. for each section. 
To bring the furnace up from cold to its maximum 
temperature of 900 deg. F. requires two hours, con- 
suming 67.2 kw.-hrs., but if kept closed over night after 
an eight-hour shift, will only require 40 min. to come 
up to the proper temperature, or 22.4 kw.-hrs, The 
power required to bring one 36-in. tire up to the proper 
temperature is approximately 12 kw.-hrs., allowing for 
heating up the furnace in the morning. This represents 
a cost of 13 cents per tire when the standard contract 
rate for power for one eight-hour shift per day is used, 
or a rate of 1.1 cents per kw.-hr. The average rate for 
the entire shop is much less than one cent per kw.-hr., 
and if this equipment is used for two or three shifts, 
the cost drops materially, as shown by the curve. 

This type of heating is much more efficient than the 
old ring type of heater using city gas, or the fuel 
oil burners, and the cost is much less than that for city 
gas at 75 cents per thousand cubic feet, or for fuel oil 
at seven cents per Imperial gallon, as well as being 
faster and more uniform. 

The fuel economies anticipated have been realized 
and the application of the tires can be readily carried 
on by one man. The system is being extended. 


x * * 


Special flat car of all-steel construction used by the Sir 
W. G. Armstrong, Whitworth & Co., Ltd., Manchester, 
England, for the transportation of locomotive 
oilers 
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Exterior view of the new Rock Island car shops at Blue Island, Ill. 


Rock Island Makes Improvements at 
Blue Island Car Shops ° 


New 500-ft. steel shop building provided—Yard space 
extended and stub-end tracks opened up 


By E. G. Chenoweth 
General Car Foreman, Chicago, Rock Island & Pacific, Blue Island, Ill. 


HE Chicago, Rock Island & Pacific is making ex- Built of Steel and Brick 
tensive improvements at the One Hundred The shop is constructed of steel and brick and is 
Twenty-Fourth street, Blue Island, Ill., car shop, also equipped with the most modern sprinkling system. 


south of Chicago. The completion of these improve- 
ments is designed to make this shop equal to any 
freight car repair plant in the country and it will have 
or trackage facilities than any similar shop on the 
ines, 

Both general and program repairs to all classes of 
freight cars will be handled at the new shop which has 
been located at Blue Island, because of its proximity to 
the Chicago gateway where most defective Rock Island 
freight car equipment accumulates. 

The greatest addition to the plant was the erection 
of a steel car shop 500 ft. long and 75 ft. wide. This 
shop is equipped with a 15-ton crane spanning the 
entire width of the shop, and has a 5-ton auxiliary for 
lighter lifting. A lifting magnet is included in the 
equipment. In order that material and equipment can 
be handled on the outside of the building and to in- 
crease the crane-covered space, a runway is provided 
on the south end of shop, extending 200 ft. equipped 
with crane and equipment identical with the inside 
crane. Three tracks extend through the shop and under 
the outside crane, making a total of 2,100 ft. of track 
under crane service. Beatty No. 10 gang punch used fot punching holes in 

groups in steel plates, ear sills and car roofs, and 


for cutting slots for draft 
gears, etc. 


* From an article published in the March issue of the Rock Island 
Magazine. 
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Interior view—Three tracks run through this building, each with individual adjustable scaffolding 


The floor is made of wooden blocks and concrete. 
The track, located on 25-ft. centers and 12 ft. 6 in. 
from the walls, is set on concrete piers. The floor is 
flush with the top of the rail. 


Crane Facilities and Heating System 


3esides the overhead 15-ton crane, a jib crane 20 ft. 
long is attached to each steel column 20 ft. apart. 
These cranes are hinged at the wall and can be moved 
in an arc of a circle and placed against the wall out of 
the way when not needed. 

The three tracks have individual scaffolding, adjust- 
able and removable if desired. 

Extending the entire length of the shop in the floor 
is a covered trench 12 ft. deep and 18 in. wide, through 
which is piped both air and oil and electric conduit. 

An ample number of electric plugs for electric weld- 
ers, electric light extensions, and air connection for 
pneumatic tools is on the wall. 

The building is heated by means of six large heaters, 
each of which includes a large motor-driven fan forcing 
air over steam heated coils into the building. Any or 
all fans can be operated at one time, making the heating 
system flexible to meet all conditions of weather. 


The building and appliances considered as a part of 
the shop are modern in construction, the most modern 
machines and tools for the repairing of freight car 
equipment also being installed. These tools for steel 
fabricating were carefully selected to take care of any 
of this class of work. 


New Equipment Installed 


The two large furnaces are located at north end of 
shop, one 8 ft. by 12 ft. and one 8 ft. by 20 ft., the 
latter being so located to take any length of sill, and 
after being heated it can be straightened at either end 
of furnace on heavy face plate or can be put under a 
conveniently-located press. The other furnace is for 
plate straightening and similar work, and is also near 
a large press or bending clamps. The following new 
machines have been installed : 

One Beatty vertical bulldozer, having a capacity of 
200 tons and 10 ft. between housings. 

Qne Beatty beam punch, designed either for single 
punching as work requires. The punch has a beam 
pressure capacity of 125 tons; with proper tool equip- 
ment it has a great capacity for production. 
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Floor plan and machine layout at new One Hundred 
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One Quickwork rotary shear, having a capacity to 
cut 3/4 in. thick mild steel. This machine will not 
only make straight cuts, but will also cut any irregular 
shapes or circular plates out of steel. 

One Cleveland horizontal punch which will punch 
1\%-in. hole through 1%-in. thick steel. This machine 
is designed for close punching as well as for the punch- 


Cross-Section of new C. R. I. & P. car shop at One Hundred 
Twenty-Fourth street, Blue Island, III. 


ing of irregular shapes which cannot be punched on 
other machines. 

One squaring shear, with a capacity of shearing 
¥%-in. thick steel 10 ft. long at one pass. This machine 
can also be used as a splitting shear, as the housing 
at each end of machine has a 24-in. throat. It can be 
used for the cutting of cover plates 50 ft. long from 
large plate stock. 

One 24-inch drill press of modern design to drill all 
holes that cannot be punched. 

One Buffalo double-end punch and shear, having an 
attachment for shearing channels, Z-bars, angles and 
both round and square bars. This machine is also 
equipped with splitting shears. 

Two Duplex emery grinders, each directly motor 
driven with foot pedal starter. 

All the machines described above are of the latest 
design, and individually electric motor driven. 

Included in the tool equipment are three gap riveters 
having a capacity to upset l-in. rivets. The riveters 
can either be used on the car direct or on bench work. 
Six 3-ton electric hoists to operate from jib cranes have 
been furnished. 

Included in the shop equipment is a high-pressure oil 
pump which pumps through a circulating system to each 


Quickwork rotary shears having a capacity to make 
straight, circular and irregular cuts in 34-in. mild steel 


furnace and throughout the shop, as referred to above. 


Improvement in Yard 


While the addition of a new steel shop with the new 
machines and tool equipment constitutes a great im- 
provement to One Hundred Twenty-Fourth street car 
shop, other important improvements have been made in 
the yard. 

The tracks in the west side of the yard were all “dead 
end” at the north end, making it necessary to switch 
cars from one end of the track only. To correct this, 
the Rock Island purchased about five acres of land 
west of the present yard, furnishing an outlet for all of 
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Twenty-Fourth street, Blue Island, car shop 
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these tracks. They are now joined up to the track 
leading to Burr Oak yard. Seven tracks were included 
in this change, three of which go through the steel shop. 
The purchase of this land made it possible to move 
the old steel shed to this land, which in turn allowed the 
connecting up of two repair tracks. 

The old steel shop was moved to the new location and 
rebuilt for a welding and annealing shop. Besides 
booths for ten welders it included one double-end an- 
nealing furnace. 

The purchased land gave additional wheel storage 
space and a much better location for the burning of 
rubbish. 

A board walk extending east and west across the 
yard has been replaced by a concrete road 12 ft. 
wide, with the industrial tracks on both sides. This is 
a great improvement and will eliminate much cost in- 
volved in the maintenance of the board driveway. 

A new steel wire fence built along west side of yard 
eliminates the board fence and this helps considerably 
to improve the general appearance of the yard. 

The new shop and air tools will naturally require 
more steam and air, so this was taken care of by the 
addition of one stoker-fired Heine boiler to the power 
plant. To get the additional air an electric driven air 
compressor is being installed, having a capacity of 1,000 
cu. ft. per min. This machine is automatically con- 
trolled, maintaining a constant air pressure. 


They Took a Chance— 
and Fatled 


By Jim Ansel 


HE traffic department of the P. & M. F. had been 

working diligently for participation in a large con- 
signment of gasoline for export from refineries where 
competition was strong with several roads having direct 
connections with the refineries and ports to the south. 
A number of roads were given trial train loads and the 
road, being able to furnish the most satisfactory trans- 
portation, would be in a position to get in on a large 
portion of the haul. 

The traffic department wired the general manager: 
“Trial shipment 50 cars gasoline will be delivered our 
line at Starks midnight 21st. To move intact to Kings- 
port. Advise all concerned. See no delay.” 

“All concerned” means a lot of guys; 
Some of them foolish, some of them wise. 

All car department heads were furnished a copy 
of the above message and inspectors were instructed to 
give this train preference, get over the train quickly, 
and see that no car be set out without just and sufficient 
cause. A trainmaster was instructed to ride this train 
to its destination for the purpose of seeing that nothing 
delayed any car in that train. 

Car inspectors at the first inspection point found one 
coupler yoke rivet broken, fifth car from the engine, 
and excessive slack in the draft gear. The trainmaster 
was notified of this and he prevailed upon the inspectors 
to allow car to go forward, asserting that the car had, 
no doubt, traveled the three freight divisions from the 
loading point in that condition; and that he would in- 
struct the engineman to handle the train carefully, being 
quite sure that car would reach its destination without 
giving trouble. He had seen lots of cars in worse shape 
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moved without mishap. The bad-order card was lifted, 
and the train moved toward Doran, the next inspection 
point, and a repair point. 
There is an old axiom, by some still retained: 
“Where nothing 1s ventured, then nothing is gained.” 

Now, the lead car inspector at Doran, “Eagle” Jones, 
was a bit different from most inspectors, in that he 
Saw a lot of things about cars that an average car in- 
spector would ordinarily pass up, especially on a “hot- 
shot” train, and believing a defective car in a fast 
scheduled train more of a hazard than the same car 
would be in a train of less importance, promptly tagged 
the fifth car with a bad order card and notified the vard 
master that repairs could be made within an hour, The 
trainmaster still had faith that the car was safe to go 
and called the general car foreman on the telephone 
requesting him to instruct Jones to remove the bad- 
order card. 

The general car foreman, being alert to the fact that 
any delay to this train would have to be fully explained, 
yet being adverse to reversing a car inspector’s decision, 
asked Jones: “Don’t you think we will be safe in al- 
lowing this car to go forward?” 

Jones answered: ‘‘They’re getting a bigger engine 
out of here and this coupler is liable to go out in some 
of the sags south of here. But you’re the doctor.” 

The general foreman said: “Let’s take a chance.” 

No delay here! 

Leaving Doran, the trainmaster said to the conduc- 
tor: “Old ‘Eagle’ is a good inspector, but he’s too techni- 
cal. Well have no trouble getting this car through 
Sparton. They’re not in a position to make repairs at 
that point without setting the car out and awaiting re- 
pair parts being shipped from Doran. After we pass 
there, we'll have no more inspectors to contend with 
‘til we put this stuff on the docks at Kingsport.” 

Looking at his watch, he discovered that they were 
one hour and ten minutes ahead of the schedule they 
were expected to make. “We could have had repairs 
made to that car all right, and still make Kingsport on 
schedule,” he said, “but we may need that time getting 
into Kingsport yards. Anyway, I want to prove that 
too many cars are being set out for minor defects.” 

Carmen at Sparton were given the history of this 
car and were easily convinced that it might be handled 
through to its destination without pulling the coupler 
out. 

Sixty-three miles out of Sparton the coupler went 
out, falling down between the rails. Two cars passed 
over it when it turned up endwise under the leading 
truck of the seventh car from the engine, derailing that 
car and tearing up the track for six rail lengths and, 
when the train come to a stop, seven tank cars loaded 
with gasoline were off the rails, some of them cross- 
wise of the road bed. i 

Forty-five miles from destination. Main line blocked. 
Crack passenger train due in 45 min. All this be- 
cause a rivet was not applied at the proper time. 


Because they didn’t stop to think 
That a chain's as strong as its weakest link. 


IT 1S REPORTED that the design of a high-pressure locomotive 
has been started by the London, Midland & Scottish (Great 
Britain). The boiler is a modification of the Schmidt-Henschel 
high-pressure locomotive boiler and is being designed to suit 
one of the “Royal Scot” class of locomotives used by that 
railway. The low-pressure section of the boiler will operate 
at a pressure of 200 Ib. per sq. in. and the high-pressure sec- 
tion at 1,300 Ib. 

The Royal Scot class of locomotives is used on the non-stop 
runs between London and the Scottish border. 
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Chicago Great Western deluxe three-car gas-electric train 


Great Western Builds Motor Train 


New de luxe train designed to handle baggage and 
mail and to attract the highest class of 
passenger traffic 


Paul, and several other points in Minnesota early 

in January, a unique three-car gas-electric train, 
known as the “Blue Bird”, was placed in regular pas- 
senger-train service on the Chicago Great Western be- 
tween Minneapolis, St. Paul, Redwing, and Rochester, 
Minn. The feature of this train suggesting its name is 
the distinctive coloring of all three cars, the exteriors of 
which are painted entirely in blue except for the running 
gear and the cooling system on the motor-car roof. All 
striping and lettering is in gold leaf. The cars are 
notable for their artistic interior decorations and the 
provision of practically every modern convenience, re- 
finement and innovation developed to please the most 
fastidious traveler. While the cars follow the lines of 
the old McKeen gasoline rail cars and in fact utilize 
the original underframes from three units of that equip- 
ment, the cars have been completely rebuilt and re- 
equipped outside and in. The work of design and con- 
struction was carried out at the Chicago Great Western 
shops, Oelwein, Iowa. 


300-Hp. Gas-Electric Plant Installed 


The three cars of the new motor train include a com- 
bined motor, baggage and mail car, a comfortable day 
coach and a parlor-observation-club car. The cars are 
66 ft. 7 in. long, except the motor car, which has been 
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shortened to 64 ft. The motor car weighs about 60 tons 
and the two trailers 33 tons and 35 tons respectively. 
The power plant, located in the forward part of the 


Interior view of the power-plant room 
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motor car in a separate compartment, is one of the 
latest developments of the Electro-Motive Company, 
Cleveland, Ohio. It consists of a heavy duty, railway 
type, six-cylinder engine, with 8-in. by 10-in. cylinders, 
governed to develop 300 hp. at 900 r.p.m. and arranged 
with a special carburetor to burn either gasoline or 
petroleum distillate. The engine is direct connected 
to an electric generator which supplies current to two 
traction motors mounted on the forward truck. The 
electrical equipment forming the transmission, and fur- 
nished in this instance by the Westinghouse Electric & 
Manufacturing Company to specifications of the Elec- 
tro-Motive Company, is extremely rugged and especially 
designed to transmit the full power of this engine. 

A substantial partition separates the engine room from 
the 15-ft. standard railway mail compartment which is 
equipped with all facilities to meet United States mail 
service specifications. 

At the rear of the mail compartment is the baggage 
room, measuring 30 ft. 21⁄4 in. long by 9 ft. 4% in. 
wide. The window sash are equipped with frosted glass 
and protected on the inside with iron strips to avoid the 
possibility of broken glass in the handling of baggage 
or express. In this compartment is located full bag- 
gage-car equipment and an individual heating plant for 
that car. 

Each car is individually heated. The motor-car, as 
well as the balance of the train, is illuminated electrically 
by a Kohler automatic lighting plant. This is a self-con- 
tained unit located in the baggage room and arranged to 
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start as soon as any switch is turned on in the train. 

The coach is provided with large, deep seats; wide 
aisles covered with sound-deadening battleship linoleum ; 
spacious windows, and tasteful decorations. The seating 
capacity is 30 head in the smoking compartment and 
44 in the main passenger section in the rear, making a 
total of 74. 


Parlor-Observation-Club Car 


The Blue Bird parlor-observation-club car is designed 
to provide the same quality of luxurious travel comfort 
which is found on the best equipped steam trains. The 
rounded end of the parlor-observation section, provided 
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Plan View 
Details of indirect steam booster 


with large plate glass windows, forms in effect an at- 
tractive solarium equipped with high- and low-backed 
reed chairs, upholstered in soft old-rose and shimmering 
biue mohair. 
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Steel framing for converted power-plant car 
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gray and artistic wall-bracket lamps harmonize with the 
general decorative scheme. Smoking stands and electric 
cigar lighters give the added touch of convenience found 
more often in a club than in a public conveyance. 

In the club section of the lounge car, the comfortable 
seats are arranged in sets of four, ready for card games 
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on the portable tables or the business gossip over the 
cigars. 


Close by is the well-stocked buffet in charge of 
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a trained porter, who will serve luncheon, tea, soft 
drinks, refreshments, cigars, cigarettes, playing-cards, 
ctc., on request. This service is available at any hour. 
The parlor-observation-club car also carries two com- 
plete Pullman sections which can be made up with one 
lower berth in each for those desiring such accommoda- 
tions. This is designed to meet the needs of those 
traveling with persons requiring complete relaxation. 
The chair section of the lounge car carries through 
the same ideas of luxury common to the other sections. 
The bucket-seats are roomy and deep. Carpets, seats, 
decorations and appointments all repeat the luxury char- 
acteristic of the rest of the car. The seating capacity 
is as follows: Forward section, 28; club section, 8; 
Pullman section, 8; chair section, 13, a total of 57. 


Construction Details 


The drawings show the floor plans of this train, also 
the reinforcements for the ends of the cars and the 
underframes. 

In converting the cars, they were entirely rebuilt and 
new material used where the old material was found de- 
teriorated. On the motor car it was necessary to rein- 
force the center sill with a 14-in. by 18-in. top cover 
plate and with a 4-in. by 6-in. bottom cover plate. Also 
both ends of the cars were reinforced with vertical end 
posts and end plates. A %%-in. steel floor plate is pro- 
vided the entire length of each car, except at the ends 
which are reinforced with a 34-in. floor plate. 
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The front end of the motor car originally had a cast 
steel body bolster and torpedo-shaped front end. This 
was changed to the conventional construction and a 
built-up body bolster applied under the power plant, 
which consists of a 3-in. web plate, 1234 in. deep and 
¥%-in. by 3-in. by 3-in. chord angles, top and bottom, 
with a ¥%-in. by 20-in bottom cover plate. The top cover 
plate extends the entire width of the car and is made 
from a }4-in. steel plate. This plate is approximately 12 
ft. long. 

The original trucks under the cars were changed and 
standard pedestal-type passenger trucks applied. The 
trucks under the second and third cars have 434-in. by 
8-in. journals. The motor car has 5%-in. by 10-in. 
journals on front truck and S-in. by 9-in. on rear truck. 
The weight of the front end of the motor car on the rails 
is 75,900 lb., which provides ample adhesion for the 
driving wheels of the front truck. 

All three cars are insulated with hair felt 114 in. thick, 
laid between %-in. steel floor plates and }3-in. wood 
flooring. The sides and roof are insulated with 1-in. 
hair felt. The cars are lined below the windows with 
yx-in. sheet steel. 


Individual Car-Heating Units Provided 


The motor car is heated by means of two Peter Smith 
heaters in the baggage room and mail room, respectively. 
In the second and third cars, heat is provided by an in- 
dividual Baker heater in each car, with a group of heat- 
cr pipes extending the full length of the car on each 
side, consisting of four pipes to the group. These are 
all 114-in. pipes in the front section of the car where 
the Baker heater is located and 2-in. pipes in the back 
section. This was found necessary in order to maintain 
an even temperature in both ends of the car. Under- 
neath the car an indirect steam heat booster was applied 


T] 
: — 


VN 


for keeping the cars worm in the terminal. This booster 
is approximately 10 ft. long, and live steam is connected 
when the cars reach the terminal and indirectly heats 
the water in the circulating system, so that in extremely 
cold weather the cars leave the terminal with an even 
temperature of 70 deg. It has been found that in 
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Rear-end construction of the McKeen car No. 1000 contain- 
ing a 15-ft. mail compartment 


weather as low as 15 deg. below zero this temperature 
is maintained for the entire trip. 


110-Volt Head-End Lighting 


The most striking departure from standard car-light- 
ing practice on this train is the use of a 110-volt head- 
end lighting system. Current for lighting the train is 
generated by means of a small 2-kw. Kohler gas-electric 
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light plant, located in the engine-room alongside of the 
main deck engine set. All of the lights in the baggage 
room as well as in the second and third cars of the 
train are lighted by this 110-volt system. There is, how- 
ever, an auxiliary lighting system operating at 32 volts 
for the lights in the engine-room, for the headlight and 
for the lights in the mail compartment of the first car. 
The cigar lighters located in the observation room of 
the third car are also connected to this 32-volt system. 
A 32-volt, 300-amp. hr. storage battery is installed 
underneath the first car, this battery being charged by 
the direct current exciter of the main generator. This 
battery is essential in any event for starting the main 
power-plant. 

The cars are equipped with Safety Car Heating & 
Lighting Company dome lights, using their doropal 
shades. Two lighting fixtures located at the rear of 
the third car are fitted with pearl mica shades and old 
rose leather binding. A distinctive feature of these 
shades is the embossing of a design typifying bluebirds 
which rather harmonizes with the name of this train. 


Gas-Electric Lighting Plant 


The Kohler gas-electric plant is fully automatic, that 
is, the turning of a switch on any electric light or ap- 
pliance in the train starts the plant automatically. It 


Interior view of the beautifully-fitted parlor-observation end 


will stop automatically when the last lamp or appliance 
is turned off. This operation is obtained by virtue of 
a patented switch mounted on the generator frame, by 
means of which a circuit is completed from the positive 
terminal of a small 24-volt storage battery to the posi- 
tive terminal of the automatic switch and then through 
the train line to the negative side of the battery. When 
the circuit is complete, the battery current flows to the 
starting switch and the cranking or series coils of the 
generator, turning the engine over. 

The generator is a 2-kw. machine, having a 4-hole 
compound-wound stool stretcher and a 6-in. commuta- 
tor. The starting is a 24-volt, 12-cell, 7-plate, 40-amp. 
hr. battery and is located immediately below the genera- 
tor. This battery is kept charged automatically by a 
trickle charge from the lighting generator. A 414-hp., 
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4-cylinder, 4-cycle gasoline engine drives the generator. 
This engine is designed to operate at a constant speed 
of 1,350 r.p.m. It is provided with an enclosed governor 
which insures constant voltage at all loads. This gover- 
nor automatically increases or decreases the amount of 
fuel consumed in accordance with the increase or de- 
crease in current output of the generator. A high ten- 
sion magneto is employed for ignition. 

The fuel consumption varies with the load on the 
generator, the relationship between fuel consumption 
and power output being practically a linear one. At 
one-quarter full load, this 2-kw. plant will consume ap- 
proximately 2.5 pints of gasoline per hour. At half 
full-load, the consumption is about 3.8 pints per hour. 


Conveying and 
Ratsing Draft Gears 
By C. McMillan 


HOWN in the illustration is a cart which was built 
for conveying Miner A-79-X draft gears about the 
shop and for raising them into position for application. 
It is carried on two cast iron wheels, 22 in. in diameter 
and has two screw jacks built into the metal frame. 
The heads of the screws are fitted with plates suitable 


Top: Cart used for Miner A-79-X draft gears—Bottom: 
oading a gear on the cart 


for carrying arid hoisting the gear in place without 
fouling any part of the pocket. The lower end of the 
Screws are equipped with 6-in. hand wheels by which 
the car repairmen can raise the gear up into position, 
apply the draft gear carrier and release the screws with 
a minimum of effort and time. The screws are 1%4 
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in. in diameter with square threads, three per inch. 
ne are spaced 1214 in. apart and have a miximum lift 
o in. 


Covering Coaches 
With Leather Fabric 


By L. Lynes 


Chief Mechanical Engineers Office, Southern, London, 
England 


MAIN line corridor type passenger coach was 

placed in trial service during July, 1928, by the 
Southern (England), the exterior of which is finished 
in a strong fabric, specially faced leather cloth, The 
object of this experiment is to ascertain the suitability of 
such material for finishing passenger car exteriors, and 
to reduce the time now required for finishing the exte- 
riors of coach bodies by the usual painting methods. 
This car is still in service and is reported to be in satis- 
factory condition. 

The material used is of the standard shade of green 
used for finishing the exteriors of passenger cars of the 
Southern. It is the same kind of material which has 
been used for a number of years by the automobile 


Fig. 1—Side elevation at the end showing the method of 
applying the fabric at the corners 


industries in this country for finishing the outside of 
motor cars. Although the trial installation has not been 
in service for sufficient time to give a report as to the 
wearing qualities of the material, so far it has retained 
its color and has been found to be easily cleaned with 
soap and water. 

The difficulties to be met with in applying the 
material to coaches of the compartment type were 
recognized at the beginning of the test. Coaches of this 
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design are fitted with windows, such as that shown in 
Fıg. 1, which are not ordinarily found in coaches 
used in North America. In addition, the wall connec- 
tions with the ends and roof are of a different design. 
These features create more complications with the use 
of fabric covering, perhaps, than if applied to the type 
of coaches used in the United States. 

There are three important factors to keep in mind 
when applying the material; namely, the surface must 
be flat at the panel joints, there must be no space in 
which moisture can collect, and all raw edges must be 
protected. Figs. 2 and 3, respectively, show the 
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Section"X-X" 
Fig. 2—Section through the side of the coach at X-X 


methods which have been employed by the Southern to 
prevent the collection of moisture and to protect the 
fabric. Special attention is called to the joint strips 
shown in the right-hand cross-sections in Fig. 2. The 
panel pins are electrically welded to the metal strip, 
which permits the fabric, when in the position shown in 
the cross-section drawing, to be tacked to the side 
framing of the coach. 

No glue was used to attach the fabric to the galvan- 
ized steel paneling. The fabric was first secured by 
tacks to the underside or bottom strips of the coach, as 
shown in Section X-X, Fig. 2, and then stretched with 
trimmers grips to joints A and B, successively. Fig. 3 
shows a section at the doòr and the manner in which the 
fabric cloth was secured to the door posts. All metal 
edges in contact with the fabric are rounded and all 
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exposed corners of the car are protected with brass 
corner strips, as shown in Fig. I. 

Up to the present time, cleaning of the cloth has 
presented no difficulty. Only water has been used 
when cleaning at terminals, and soft soap and warm 


-Metal Protection Strips 
Jerewed fo Pillars \ 


q All metal edges in contact with 
fabric fo be rounded 

Fabric is secured by tacks when 
in position unless shown 


Tn Quarter Light 


Light moukding to fit tightly 
Fig. 3—Method of securing the fabric at the door posts 


water are used at periodic intervals as has been the 
usual practice when washing-down passenger equipment. 
The fabric leather cloth used on this experimental 
installation was furnished by Messrs. Rexine, Ltd., 
Manchester, England. 


Decisions of — 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engineer 
will print abstracts of decisions as rendered.) 


Owner Unable to Prove That Damage to Car Came 
- Within Scope of Rule 32 


On July 29, 1927, Buffalo Creek & Gauley empty 
steel hopper car No. 1374 was offered in interchange by 
the Baltimore & Ohio, it being agreed between both 
parties that the end sill, end-sill cover plate, striking 
casting, steel brake foot board and diagonal brace were 
damaged. The owner declined to accept the car on the 
refusal of delivering line to furnish a defect card to 
cover, contending that the car had received unfair 
usage and was subjected to the provisions of Paragraph 
(E), of Rule 32. The handling line contended that the 
defects in question had the appearance of being old and 
did not occur while in its possession and upon inves- 
tigation it was determined that the car had not been 
unusually handled or damaged in any way under the 
scope of Rule 32; neither was the car damaged to the 
extent that a statement had to be furnished by the 
handling line as required by Rule 44. 

In rendering its decision, the Arbitration Committee 
stated that “The evidence does not indicate that the car 
was subjected to unfair usage within the scope of Rule 
32. The owner is responsible.”—Case No. 1588—Balts- 
more & Ohio vs. Buffalo Creek & Gauley. 


Storm Causes Elevator to Collapse on Wood 
Box Car 


On September 29, 1927, a tornado blew over an 
elevator which fell on Chicago & Alton box car No. 
38679, which was standing on C. B. & Q. tracks, and 
badly damaged the wood superstructure, steel ends and 
underframe. Upon return of the car, on October 8, 
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1927, to the C. & A., the chief joint interchange 
inspector of the St. Louis-East St. Louis terminal dis- 
trict refused to issue a defect card, stating that under 
A. R. A. Rule 32 the owner was responsible as the 
damage was caused by storm and the car had not been 
derailed or destroyed. The owner contended that since 
the damage to the car had been caused by the falling 
elevator, Section (j) of Rule 32 applied. The C. B. & Q. 
contended that Section (m) of Rule 32 applied as this 
section provides that the delivering line is responsible 
for storm damages only in cases “where the car is de- 
railed or destroyed”, and since neither of these con- 
ditions existed in the present case, the damage is the 
owner’s responsibility. The C. B. & Q. did not agree 
with the owner that Section (j) of Rule 32 applied to 
this case for the reason that the word “collapse” 
indicates a falling in or failure to remain erect, owing 
to inherent weakness in construction or to the use of 
material not capable of standing up under the service 
for which it was intended. A structure blown down 
in a tornado could not be defined as “collapsed.” 

The Arbitration Committee in rendering its decision 
stated that “The handling line is responsible under Rule 
32, Section (j).”—Case No. 1587—-Chicago & Alton vs. 
Chicago Burlington & Quincy. 


Cancellation of Charges for Wheels and Axles 
When Removed Within Sixty Days 


On August 2, 1927, the Chicago & North Western 
presented a bill to the Chicago, Burlington & Quincy in 
which were included two wheel charges against C. B. & 
Q. car No. 13311, one dated April 18, 1927, and the 
other, May 6, 1927, both charges covering the location 
R. & L. 1, as confirmed by the wheel numbers and the 
dates shown on the repair cards and the wheel reports. 


. The charges for April 18 were for second-hand wheels 


applied in place of one scrapped wheel, worn flange, 
the mate wheel second hand, one second-hand 80,000 
Ib. capacity axle to replace an axle scrapped because 
the wheel seat diameter was below the prescribed limit. 
These charges, together with the charges for the 
brasses, dust guards, box bolts and labor, were passed 
without exception. The charges for May 6 were for 
new wheels to replace wheels previously applied, con- 
demned for one wheel worn through the chill, the mate 
wheel second hand, the axles removed and applied both 
second hand and the brasses and dust guards renewed 
because of being worn, and with the customary labor 
charges.. On September 16 the C. B. & Q. presented 
a claim for cancellation under Interpretation No. 10, 
Rule 98, Supplement No. 1 to 1926 Code, for $25.94 to 
cover the first application of the wheels, axles, etc., and 
the labor, in accordance with the interpretations of the 
above-mentioned rule. The reason that the C. B. & Q. 
presented this counter claim was that the initial charges 
for the axle should be cancelled when a subsequent 
wheel application had been made within 60 days, 
because of certain defects set forth in Interpretation 
No. 10. The repairing line allowed all charges, except 
that for the axle, contending that there had been no 
defect on the axle and, therefore, it could not see any 
reason why the charge should be cancelled. ; 

In rendering its decision, the Arbitration Committee 
stated that “The position of the Chicago, Burlington & 
Quincy is sustained. The Chicago & North Western 
should eliminate the first charge in full, including the 
axle, as per Interpretation No. 10, Rule 98.”—Case No. 
1589—Chicago, Burlington & Quincy vs. Chicago & 
North Western. 


257 


Service Annealing of Sling and 
Crane Chains’ 


How to treat links that have been severely deformed 


and cold-worked through usage 


By William J. Merten 


Metallurgical Engineer, Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa. 


annealing of chains for the elimination of local 

or partial hardening of links because of severe 
cold work on the surface or external portion of the 
links has been and is still the subject of discussions of 
controversial aspect. This paper discusses the various 
factors involved and, through experimental evidence, 
points out the advantages of the use of normalizing tem- 
peratures for the uniform adjustment of the grain 
structures of the irregularly strained links and other 
parts of the chain. It also shows the need for a practice 
based upon complete recrystallization of the iron or 
steel parts at a higher temperature range than is in use 
today for this purpose. This proposed practice wil! per- 
mit the loading of the reannealed chain based upon 
the minimum cross-sectional dimensions, giving, how- 
ever, due consideration to surface conditions, but takes 
no account of length of service or other fictitious reasons 
for deteriorations such as age or number of reheatings. 


T= correct temperature range for the periodical 


* Abstract of paper which appeared in the February, 1929, issue of the 
Transactions of the American Society for Steel Treating. 
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High-Temperature vs. Low-Temperature 
Reannealing of Chains 


The first annealing of chains after forming and forge 
welding of links is practically universally conducted at 
a temperature above the Ac, critical point or above the 
alpha-gamma change of the chain material whether 
wrought iron or steel. It is well recognized that entire 
or complete recrystallization of the iron after being held 
at the forge welding heat is needed for uniform grain 
refinement and for satisfactory structural conditions 
for safe performance of the chain, but even here it 
has been shown that the temperature range of 1,650 
to 1,700 deg. F. is not high enough unless the hot work- 
ing or finish forging of the link has been continued down 
to or below this critical Ar, temperature. 

The cold work to which the links are subjected during 
service, especially on the inner curved surface of the 
link, causes a plastic flow of metal to occur as shown 
at A, Fig. 1. When such plastic deformation has taken 
place, subsequent loading on this somewhat embrittled 
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material imposes a decided localization of stress and 
still further cold work hardens and embrittles the metal. 
This produces a surface layer of metal containing 
minute cracks or centers of incipient failure under even 
very moderate stress application. 

The annealing of an iron chain in a temperature range 
favorable to grain growth for this cold-worked section 
and holding it at this temperature induces a partial re- 
crystallization of the cold-worked portion only, while 
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Fig. 1—Sketch A shows the location from which samples 
were taken on chain links for microscopic examination 
of grain structure—Sketch B is a diagram showing 
the manner in which chain links are worn and 
cold-worked in service 


the rest of the cross section is not affected materially. 
When a critical grain size has been reached actual in- 
tercrystalline separation may and probably does occur 
This is then probably the cause of the sudden failure 
of chain links at low stresses when exposed to low 
temperatures around zero degree F. It is quite com- 
mon in large chain link sections (above 2 in. in diam- 
eter) that a service failure exhibits a fracture in which 
part of the break is coarsely granular or intercrystal- 


Fig. 2—A cross-section of a chain ring fracture showing the 
manner in which the grains vary in size caused by cold 
working and overstraining—(A) Fibrous Structure 
—(B) Coarse-grain structure 
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line, changing into a fibrous intracrystalline one, and 
again into a less coarse granular portion and finally 
again into a fibrous section. With a little conjecture, a 
history of the sequence of hot and cold work and sub- 


Fig. 3—The grain structure of a chain link before reanneal- 
ing—Photomicrograph taken near the edge of the worn 
link section 


sequent heating operations may be fairly accurately 
given as indicated in Fig. 2. 


Experiments 


Experimental evidence in support of what has been 
said above was obtained as follows: 
From three chain links which showed considerable 


Fig. 4—The grain structure of a chain link after reanneal- 
ing at 1,200 deg. F.—Practically no change has resulted 
in the structure after holding the wrought iron link 
at this temperature for one hour 


wear and cold work a section was cut from the worn 
portion, as shown at A in Fig. 1, and marked 3, 4 and 
5. Photomicrographs were prepared. Fig. 3 shows the 
structure before reannealing at a magnification of 100 
diameters. The links were then heated to 1,200 deg. 
F. and held at this temperature for one hour and cooled 
in air. Sections were then cut from the links at location 
A, Fig. 1, and prepared for microscopic examination. 
Fig. 4 shows the resulting structure at the cold-worked 
edge. There is little if any evidence of change in grair 
structure resulting from an annealing at this temper- 
ature. A benefit, therefore, is certainly questionable. 
The remaining goose-neck portion of the links was then 
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reheated to 1,300 deg. F., held at this temperature for 
one hour, then air-cooled and sections marked B (Fig. 
1) cut from it for microscopical examination of change 
of grain structure at and near the worn edge. Photo- 


Fig. 5—The grain structure of a chain link after reanneal- 
ing at 1,300 deg. F.—Little, if any, change in the struc- 
ture has taken place after holding the wrought-iron 
link at this temperature for one hour 


micrographs shown in Fig 5 illustrate the apparent be- 
ginning of a crystal growth. In Fig. 6, however, a 
picture of the grain structure at midsection does not 
show any change. The link parts were then reheated 
to 1,400 deg. F., held at temperature for one hour, air- 
cooled and machined for microscopic examination. The 
location from which these samples were taken is marked 


C in Fig. 1. Photomicrographs shown in Fig 7 illus- - 


trate the change in grain structure clearly, a decidedly 
severe growth having taken place. This is the tempera- 
ture in most cases recommended for service reannealing 


Fig. 6—The mid-section of a chain link after reannealing at 
1,300 deg. F—No change has taken place in the grain 
structure 


of strained chain and deserves close attention. The 
links were next heated to 1,700 deg. F., held there for 
one hour and air-cooled. Samples for microscopical ex- 
amination were cut from location D in Fig. 1. Photo- 
micrograph, Fig. 8, is representative of the structure due 
to a reannealing at normalizing temperature which is 
the practice advocated somewhat reluctantly by the 
American Society for Steel Treating Recommended 
Practice Committee. It will be noticed that the refine- 
ment or recrystallization is only partly completed and 
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only in the cold-worked or worn portion, while the more 
centrally located sections are now in the range of grain 
growth. 

The links were then taken and reheated to 1,900 deg. 
F., held at temperature for one hour, cooled in air, and 
samples cut from links at Æ, Fig. 1, for examination of 
the grain structure. Fig. 9 is a photomicrograph of the 
grain structure of these samples and shows a practically 
uniform refinement and complete recrystallization. This 
refinement and uniformity of adjustment can be carried 
still farther by again Fahesting to a normalizing tem- 
perature of 1,700 deg. F. and air cooling followed by a 


Fig. 7—The grain structure of a chain link after reannealing 
at 1,400 deg. F.—A pronounced grain growth has taken 


reheat to 1,250 deg. F. and slow cooling for relieving 
of strains introduced by the air quench. This will then 
give a chain which can be again put into service under 
the same general loading schedule as a new chain, stress 
calculation requiring consideration of minimum diameter 
of cross section only. 


Discussion of Results 


Discussing the results, it seems quite evident that the 
annealing of chains requires further study of the effect 
of higher than normalizing temperature around 1,700 


Fig. 8—The grain structure of a chain link after reanneal- 
ing at 1,700 deg. F.—The refinement of structure is not 
completely uniform and shows that a temperature 
higher than 1,700 deg. F. must be applied for 
complete and uniform refining 
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deg. F. in order to eliminate the element or factor of 
guessing in recommending safe loading of chains after 
annealing. 

It also appears from these experiments and previous 
work of the author that, in steels and irons in which the 
non-metallic constituents are of such percentage as to 
influence materially the strength, ductility and other 
physical properties, higher temperatures than now in 
vogue for annealing are required to refine the grain 
structure uniformly and obtain a degree of ductility 
satisfactory for safe performance of chains under con- 
ditions encountered in shop service. Low temperature 
service reannealing can only be recommended where the 
overstraining is known to be very slight and wear or 
cold work is not in evidence and therefore a strain- 
relieving heat is all that is required for safety assurance. 


Summary of Experimental and General Evidence 


An analysis of the results of the experimental and 
general evidence presented here indicates that.the fac- 
tors involved in a complete reconditioning of a worn 
chain by reannealing are the following: 


1—The degree of refinement of grain structure from 
the original heat treatment of forge-welded chain. 

2—The degree of plastic deformation or cold work 
during service. 

3—The degree of temperature above the Ac, point 
and rapidity of cooling from this temperature. 

4—The duration of the heating at and above critical 
temperatures. 

In concluding I offer as a suggestion the following 
heat treating practice for chains: 
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Fig. 9—The grain structure of a chain link after reanneal- 
ing at 1,900 deg. F.—A complete and uniform adjust- 
ment of grain structure is the result of this treat- 
ment 


Heat treatment after forging. Heat uniformly to 
above the finish forging temperature (1,900 deg. F.). 
Hold for one hour per inch of cross section of largest 
part of chain (ring or hook). Then cool in air to black 
heat (700 deg. F.). Reheat uniformly to just above 
the Ac, point, hold for one hour, then cool in air to ap- 
proximately 1,000 deg. F., then slowly to room tempera- 
ture. 


For Service Annealing 


Heat chain uniformly to above the Ac, temperature 
for complete recrystallization. Hold for at least one 
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hour at temperature and cool in air to a black heat 
of 700 to 800 deg. F. Then cool slowly to room tem- 
perature. The first part of this practice is not in general 
use and has been given little if any attention whatever 
and its performance contributes probably more to the 
life and performance of a chain than even the selection. 
of the most suitable material. The complete success of 
the service annealing practice depends somewhat upon 
the attention given the chain during the first heat treat- 
ment and, if definite information regarding heat-treating 
practice after forming and forge-welding of chain is 
not at hand, a high temperature treatment for refining 
becomes imperative. 


A Use for Carbon 
Paste in Welding 


ASTINGS are often repaired by oxy-acetylene 

welding. When all of the broken parts are saved 
and delivered to the welder for repair, the job is com- 
paratively simple, but when pieces are missing, it is 
necessary to build up the missing sections with a filler 
core which will resist the heat of the welding flame. 
This is accomplished by using carbon paste. 


Carbon paste used to reclaim a broken support for a drilling 
machine table by welding 


The following description of the use of carbon paste 
shows the method employed on a casting where a piece 
was missing. The illustration shows a cast-iron sup- 
port for a drill table. The break is first filled with car- 
bon paste, which is smoothed to shape with a putty 
knife. It is necessary that the paste be packed in 
tightly so that the molten metal will stay where it is 
needed, thus saving considerable effort in grinding and 
machining after welding is finished. 

Near the center of this casing is a %4-in. threaded 
hole for a set screw, part of which was broken out. 
This hole is carefully filled and, after the welding is 

- finished, it is usually necessary only to rethread the 
hole. If carbon paste or carbon rod is not used for this 
purpose, new holes must be drilled and tapped. 

After the welding is completed the piece is annealed. 
When cold the carbon paste is easily removed. The 
inside of the weld will be found to possess the correct 
contour and little or no finishing should be necessary. 
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Material Handling at Macon Shops 


How the Central of Georgia has kept a twenty- 
year-old shop up to date 


ATURALLY, any shop built nearly twentv years 
ago to repair locomotives of that period will 
find itself crowded in the work of making re- 

pairs to a locomotive of today. The Central of Georgia 
handles its heavy locomotive repairs and manufacturing 
work at its principal repair shops, Macon, Ga., which 
were built in 1909. The management of these shops. 
through the intelligent application of crane service and 
other forms of material-handling equipment, has been 
able to adapt a twenty-year-old shop layout to handle 
effectively the repairs to modern steam locomotives. 


A glance at a map of the Central of Georgia system 
will show that Macon is located near the center of the 
territory that the railroad serves. To better illustrate, 
time-table folders and considerable of the advertising 
literature published by the railroad company show a 
map of the Central of Georgia system laid out on a 
hand, and underneath is the caption “A hand full of 
strong lines.” Macon is shown located near the center 
of the plan of the hand, from which lines run to Savan- 
nah on the wrist; to Athens on the thumb; Chattanooga, 
Tenn., on the first finger; Birmingham, Ala., on the 


View of the storage bay from rear of the assistant master mechanic’s office 
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View on the balcony taken from the air brake department looking toward the manufacturing tool room 


second finger; Montgomery on the third finger, and to 
Lockhart on the fourth finger. The railroad has engine- 
houses located at Cedartown, Ga., Macon, Savannah, 
Columbus, Albany and Atlanta. These enginehouses 
perform light class and running repairs only. Locomo- 
lives due for heavy class repairs are routed to the cen- 
tral repair shops at Macon, according to a schedule 
planned and approved by the superintendent of motive 
power. 


The Central Repair Shops at Macon 


The central repair shops at Macon are of brick and 
steel-frame construction. The main building, contain- 
ing the machine and erecting shops, is 510 ft. long by 
181 ft. wide. The wing, which houses the tank, flue 
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and boiler shops, is 260 ft. long by 130 ft. wide. The 
entire area bounded by Tupelo, Harris, Seventh and 
Pine streets and the main-line tracks is under the juris- 
diction of the locomotive department and contains in 
addition to the back-shop buildings, a 32-stall engine- 
house, a modern storehouse, oil house and wood shop. 
It will be noted that the storehouse is centrally located 
with respect to the various using departments, which 
facilitates the handling of material. A large freight 
car repair yard, not shown on the drawing, is located 
north of Pine street. 

A layout of the machine tools and equipment used 
in the locomotive back shop is shown in one of the 
drawings. The machine shop extends the entire length 
of the main building, 510 ft.. and 70 ft. across the shop 


Machine shop looking toward the wheel department showing the arrangement of jib cranes, the industrial track and one 
of the 20-ton overhead cranes—Machine No. 27 in the foreground 
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to the first row of columns, which support a balcony 
for light machine work. The space underneath this 
balcony is used as a storage bay for finished parts. The 
welding department is located at the south end of the 
storage bay. The balcony overhead is 45 ft. wide and 
also extends the full length of the shop, 510 ft. On 
this balcony are located the electrical shop, tin shop, 
manufacturing tool room, the air-brake repairs and tur- 
ret lathes. 

The erecting shop is 510 ft. long by 60 ft. wide and 
has 22 pits. It is served by 10 and 30-ton traveling 
cranes for handling locomotive parts and miscellaneous 


the erecting and boiler shops and is used for transport- 
ing boilers, flues, etc., between these two shops. 


Shops Are Well-Provided with Material- 
Handling Equipment 
In addition to the three traveling cranes mentioned 
in the preceding paragraph, the storage bay is provided 
with two 71%-ton electrically operated traveling cranes, 
which are used for lining-up wheels and for handling 
heavy material in that area. The machine shop is served 
by two 20-ton cranes. All of the departments in the 
machine shop, where such service is required, are pro- 


material and by a 150-ton crane for handling locomo- 
tives. The 10-ton crane serves the lye vat, which is lo- 
cated in the cleaning room at the north end of the shop. 
The 30-ton crane can be operated the full length of both 


Machine-tool and equipment 


vided with jib cranes of sufficient length and capacity 

to serve all of the machines in the department. 
Considerable material is handled on industrial cars 

that operate over a track of 2-ft. 6-in. gage, which leads 
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to all departments of the shop, including the engine- 
house. This industrial track is shown by a single line 
on the drawing showing the layout of the shop re- 
pair tracks and buildings, and can be identified by the 
short turn-outs at right angle turns. This service is 
supplemented by a Ford shop truck, which is occasion- 
ally used for moving industrial cars over the tracks 
about the shop in lieu of manpower, an electric lift- 
platform truck and a three-wheel Clark platform truck. 
The Clark truck is used largely for handling material 
between the enginehouse, blacksmith shop and machine 
shop and is also used for handling new material from 
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layout on the balcony 


the storehouse. All new and manufactured material is 
delivered to the storehouse from the machine shop by 
the electric lift truck. 

The yard west of the machine and boiler shops is 


Elevator 


served by a gantry crane. This crane is available for 
handling tires to and from the tire furnace, which is 
located near the northwest corner of the machine shop, 
and is used for handling scrap, flues to the rack and 
rattler, material from the storage yard, etc. It runs the 
full length of the shop. 


Routing Locomotives Through the Shop 


A large amount of trackage is available for the stor- 
age of locomotives scheduled for shopping and also 
for dead locomotives that are available for service, or 
in white-lead. As shown in the layout drawing of the 
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tracks and buildings, the storage tracks lead either di- 
rectly or via a ladder track to the 80-ft. turntable located 
on the west side of the shop. Engines coming into the 
shop are brought in over this turntable, and thence over 
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in the machine shop and on the erecting floor 
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the track which leads through the center of the machine 
shop to the erecting shop. From there the engine is 
transported by the 150-ton crane to the designated pit 
in the erecting shop. 

Stripping is performed in the erecting shop. Parts 
requiring cleaning are taken to the lye vat in the clean- 
ing room by the 10-ton traveling crane, and parts 
scheduled for work in the boiler shop are routed thither 
via the 30-ton crane. Other parts not requiring clean- 
ing, such as pipe work, etc., are handled to the bal- 
cony or to the storage bay by either the 30-ton or 10- 
ton cranes, according to which is available. Driving 
boxes, rods, etc., are placed in the storage bay adjacent 
to the departments in the machine shop where the ma- 
chine work is performed. Parts from the lye vat are 


Boring, facing and filleting driving boxes on a 42-in. boring 
mill—Machine No. 25—This machine is used 
exclusively for driving boxes 


taken to the machine shop via industrial truck. Un- 
wheeling is performed on the incoming track and en- 
gines are wheeled on the track where the other repairs 
to the locomotive are made. 

Repaired parts from the machine shop are placed in 
the storage bay convenient to the pit in the erecting shop 
on which the locomotive is placed. Parts from the vari- 
ous departments on the balcony over the storage bay are 
handled by crane directly to the locomotive, as required. 
Finished engines are taken out of the shop by the same 
route over which they were taken in, and either re- 
turned to service immediately or placed on the storage 
tracks until needed. 


The Machine Shop 


The location of the machine tools and equipment on 
the main floor and on the balcony is shown in two of 
the drawings. A list of the tools used in the various 
departments of the machine shop is given in the table. 
The number shown in the left-hand column refers to 
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the number of the machine shown on the drawings. It 
will be noted that there are a few odd machines im- 
properly located with respect to the routing of the work. 
It is planned to replace such machines with more modern 
types. The new tools will be properly located when 
installed. 

Shown in one of the illustrations is a form on which 
a complete record of each machine tool purchased and 


Machine 89—A number of the cs handled on this machine 
are shown in the foreground 


installed by the railway is kept. This form is printed 
on 6-in. by 9%4-in. sheets that fit into a standard 
loose-leaf binder. In addition to the information called 
for on the form, complete data relative to the cost of 
installing, kind and amount of material used, amount of 
excavation, etc., and blue-print references, are entered 
under “Remarks.” 

Each machine bears a standard number plate, shown 


Boring 62-in. tires on a 96-in. boring machine, No. 1 


in one of the illustrations, which bears the name of the 
shops in which first installed, the shop number of the 
tool, the builder’s serial number and the date of instal- 
lation. It will be noted that the machine-tool record 
also contains the same information as is shown on the 
plate. 

When a machine tool is retired, or is moved from 
oné shop to another, all data pertaining to the trans- 
fer is incorporated in the machine tool record. Thus, 
there is a complete record of the tool from the time of 
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Tires are removed and applied outside the shop—Tire-heating furnace is shown in the right foreground 


its purchase until it is finally retired from service or 
scrapped. The inclusion of pertinent data relative to 
the installation of a machine tool is of value, especially 
in estimating the cost of moving and installing in an- 


List of Machine Tools in the Macon, Ga., Locomotive 
bg of the Central of Georgia 


EE EI TTEA Vertical boring mill 
Ea E TE IDD INN Vertical boring mill 
32 in. by 32`in. by “32 in.Črank planer 
Madea T Engine lathe 

24 in. by 14 ft 
A AAEE o pean type milling machine 
Milling machine 


Be E ee he eae 
26 in. by 26 in. by 8 ft... 
24 in. ed 24 in. by 24 in.Crank planer 
Se Es, S35 ee O aoa AE Guide grinder 


List of Machine Tools—Continued 


100 ton, 20-in. stroke.... Hydraulic vertical press.... 

IS iE E EE EEN ee Centering drill ........... 
18 ant. by E Woerts oss Engine lathe .............- 
16%ins bY B ersak Engine lathe .............. 
20: in: “Dy 10° {tegen ARN Engine lathe .............. 
WAG. Maids vostee eigenen Sins Radial drill. 5:65: 6: ¢:s's;s)siecetjae 
S4 R REA ela wtawesers SHAPER u oaasi E ana 
sadamasse | kosna iane Sere Sensitive drill ............ 
42 ID T hice A TET Boring mill .............. 
demanada. Sdeweiedeentes Vertical milling machine... 
SE in. by 16! {tise as Rod milling machine....... 
ETTE TRE ATER oa Pipe threading machine..... 
6 in. by 6 imena naas Power hack saw.........-. 
sestane 1dicyoauelaieeiertacrare Tool grinder .............. 
GOO) COM: T OT Hydraulic wheel press...... 
C R T tt slisn ieee eases Wheel lathe .............. 
OU Be shoe ack a Sao orcas ournal lathe ............. 
GBI AEAT T T T T A eavy duty wheel lathe.... 
27 ia by V2 ETETE Leathe. ce ccsiciais, v.srage vase eet 03 
30 in. ..... ee eee ee eee eee Engine lathe .............. 
ce ae err re es Engine lathe .............. 
16 in. by 40 in. by 96 in. Piston rod grinder......... 
EAT J ree eReansa P Boring PANY ye x avnkaet as 
CG Seas sancwteaaatesans Radial drill «vos ¢semasas es 
OST e ee Tea RSE Se Keyway mill ............. 
T R A E EE TEAS Engine lathe .............. 
te O T ric Packing ring cutter........ 


The erecting shop is served by 10-ton and 30-ton traveling cranes for handling material and by a 150-ton locomotive crane 
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Machine Tools-—Continued 


BOE eS ET EAA TS «Draw cut shaper.......... Motor RG). darai REO GATEN Tool grinder cs.- 425602 4002 Belt 
100 ton. . scceccesssassce Hydraulic bushing press Motor \ a er een ner Pipe threading machine.... Belt 
FORTE EE EA E a VALE, RRNA ER Ele 88 100 ton ................+ Hydraulic press .......... Belt 
22 in. by 42-in. table....Slotter ................25 Belt 89) recs a PANOLAN . Horizontal boring mill..... Motor 
US Mine enea fase we Slotter sonics Sik Sieve cece Motor 90 rE recite Mery terete bays Radial drill. os. iciseadeaens Motor 
SGM I, econ ve sese tet te toes eavy duty drawcut shaper Motor 91 CORR: EPEE ETETETT Boring mill .............. Motor 
ann ae er ae mill a. caessaeecese otor 92 $2 in... sce eeeeeeceee Boring mill wo cseccceseses Motor 
Rha © _AAataE REMUS «+ Cylinder boring machine.... Motor 93 AE WETE AEEA Ta a ocienses cess ‘Motor 
(Te | Ser nee a Radia) dril 2.08 es eves 3 otor oF 36 in. by 36.in:, by. 10° fe:Planer. i.is. 02s .sic eis eas Motor 
LAS | SEESE ENEN, Tool grinder .............. Motor 95 SA AN: maea len ae wet sc BONNE Mill naninira es Motor 
Settee’. » Pinata mens erase Drawcut cylinder planer.... Motor 96 ADAIR. 600055 6 scenes; ois BONING: TOU © 65.6 0 anette Motor 
BANS eaters Seale eicate sts" os Bolt pointer 2.653058 6 e880 Belt e E N A A E A E E toe ale Vertical grinder .......... Motor 
Be Fines Tee Adee EI T A sa NDE LACE arene ena saat Belt ORE ean: den NA care Tool grinder ........-.+-. Motor 
A neyo Posy eas MONeS < Bolt centerer ............ Belt 99 36 in: a aaan aNs Boring mill .............. Motor 
Triple-head ........-..06 Bolt threader ............ Motor 100! AM cei ate S a ee Heavy duty radial drill.... Motor 
Four-spindle .......... .. Bolt machine ............ Motor D RES a scarcer ile ce Cylinder grinder ......... Motor 
ESSEE EA AIRESE IARE e. Bolt centerer ............ Belt 102 veteeeee  ceveeeeeseeseeBushing grinder 
ME ETE ooo AwenSess . Bolt centering. pointing and 103 SER OGG SS E E E OOL LT E 4. sases esas 

facing machine ......... Motor IOA ratsesisie Séwiatenw aun i .. Sensitive drill ............ 
tuilename ase tades cigs Cold saw ................ Motor 105 SAGES. celsivlc oe PHT ETRE LAMY, PUNE ics ociegcir ac 
ea ) SRO Caen . Comb. vert. and horizontal č 106 25 ton ............... o. Hydraulic press 

milling machine ........ Motor 107 37 in. ..Engine lathe 


Milling machine . 
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70 Four-spindle ............ Staybolt machine ......... Belt 111 WA EEE EET Slotter .. 
71 Four-spindle ...... 0.a. Staybolt drill ............ Motor 112 60 in. by 60 in. by 18 ft. Planer 
V2 Watervliet, ADDN banked oe Tool grinder .c3i0235 24305 . Belt B 
73 48 in. by 48 in. by 12 ft. Planer ..............00008 Motor Toots 1x THE Srorace Bay 
74 9m by 9 NAg eaS Power hack saw.......... Motor 51 ES it’ coheed ca ETR aioe Portable lathe ............ Motor 
A AGR NEEN eels FAS Sensitive drill ............ Belt DZ) ehoesaagi. E TET Tool grinder ............. Motor 
76 16 in. by 40 in. table, a AREAN Was NARD eees Portable eiretne rivet heater : 
24 ig. “stroke. 205.2048 Crank planer ............ Motor AD dan ks ee ee ee O08 BENGE sss Aga ag o5 
77 Bins SA a ois pee yee. Sens Noor 114 TS ANS EEATT «Portable lathe ............ Motor 
7S BR MA ong ted hog ese eine Heavy duty shaper.... Motor MACHINE TOOLS on THE BALCONY 
79 BF I SDs aa E Bathe veenis ist err airen Motor ; 
80 E Iie aasaes. peed frees .. Engine lathe ...........068 Motor VIS” Se enieseae Pewee SERS Yess «Tool grinder .......+..+ Motor 
g1 TAIN) See ie los Engine laike asaerseaniaa’ Motor 6. wos aan aana A GENS Coil winding, oming and 
i SA apering machine ........ 
82 73 in. nousansssnsssnne Turret lathe ....-.++++-+0+ Motor NA- udea anoa Electric shears .........-- — 
83 DS ADS, isll anae EES vA Slotter sessssescecsoricoe Motor FIGS apt ES a aa A Tin ANENE ads eee ee 
84 GANS: linkati rpa anane rurret lathe, aeann diah Belt 120 TS Pale saae Aaaa Tine BHEATS ikanni IARA — 
85 2 ini) shnasail does Horizontal boring miii.... Belt iZ ty ETES OESS PETA Grinder” Mita rA kar Motor 
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TAa. ag tine Beet ELENE Grinder ...... ee Belt 

W235 7 LERNA pSterslceete erate Twist drill grinder... 

e Gai E Web seat ake oe Die grinder ......... — 
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aed shop, or moving to another location in the same 
shop. 

The various departments in the machine shop are well 
arranged, and are so located with respect to each other 
as to handle the work most efficiently. The wheel de- 
partment is located at the north end of the machine 
shop, adjacent to the blacksmith shop. Number 1 track 
in the erecting shop, adjacent to the cleaning room, 
extends through the storage bay, past the wheel press, 
(Machine 31) and the wheel lathe (Machine 32) and 
through a door in the west wall of the building to the 
tire-heating furnace. 

All driving-wheel and truck-wheel tires are removed 
and applied outside the shop building, near the tire-heat- 
ing furnace. This arrangement permits routing of 
wheels directly from the inbound track to track No. 1, 
tnrough the various operations in the wheel department, 
without interference with other work. Wheels ready 
to be applied to the locomotive are arranged on the 
through track No. 1 in the storage bay, and rolled into 
the erecting shop under the crane when wanted. 


Material Handling 


It will be noted from the floor plan of the machine 
and erecting shops that the building is well equipped 
with jib cranes. These cranes are located so that the 
areas served by each jib crane overlap, beginning with 
the wheel department and thence through the rod de- 
partment on one side of the machine shop, and the box 
and crosshead departments on the other. 

Taking the jib cranes in order, beginning with the 
crane serving machines Nos. 1, 2, 3, 4, etc., on the east 
side of the machine shop; this jib crane is equipped 
with a two-ton air hoist and trolley and has an effec- 
tive radius of 39 ft. The jib crane next in order has 
an effective radius of 30 ft. and is equipped with a one- 
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ton air hoist. The third jib crane on the east side of 
the machine shop is equipped with a one-ton air hoist 
and has an effective radius of 39 ft. The two-ton air 
hoist serving machines Nos. 73, 82, 83, 84, etc., is car- 
ried on a jib crane which has a swing of 39 ft. radius. 

One of the jib cranes on the west side of the machine 
shop is provided with a six-ton electric hoist and tra- 
verse. The crane serving the wheel press and wheel 
lathe has an effective radius of 24 ft., while the jib 
crane serving machines Nos. 33, 34, 35 and 38, has an 
effective radius of 30 ft. The third crane, pivoted to 
the column in the rear of machine No. 38, is equipped 
with a one-ton air hoist and has a swing of 30 ft. The 
driving box gang has the use of a 30-ft. jib crane, which 
is equipped with an air hoist of one-ton capacity. Ma- 
chines Nos. 48, 49 and 50 are served by a jib crane 
having a swing of 20 ft., which is equipped with a one- 
ton air hoist. 

The group of boring mills, machines Nos. 91, 92, 94 
and 96, located across the erecting-shop inbound track, 
from the engine truck-box and crosshead department, 
are served by a jib crane having an effective radius of 
36 ft., and is equipped with a half-ton air hoist. The 
shoes and wedges department is provided with a jib 
crane equipped with a three-ton air hoist having an ef- 
fective radius of 39 ft. 

This jib crane service is in addition to and sup- 
plements the services available from the two 20-ton 
traveling cranes with which the machine shop is pro- 
vided. The manner in which the problem of providing 
adequate and efficient crane service has been attacked 
is undoubtedly one of the features in the operation of 
the shops at Macon. The location and effective radius 
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of the jib cranes serving various departments, has had 
considerable to do with the location and grouping of the 
machine tools. Of the nine air hoists, only one is of 
three-tons capacity and two are of two-tons capacity. 
The others are of one-ton and half-ton capacity. Check- 
ing the machine tools served by each air hoist, it will 
be noted that sufficient lifting capacity is provided for 
handling the work ordinarily performed on each machine 
without undue waste of power and compressed air. 


The same conclusions are also true for the two six- 
ton electric hoists serving the wheel press, wheel and 
journal lathes. The availability of these two jib cranes 
in the wheel department relieves the 20-ton traveling 
cranes of considerable werk and saves money, as travel- 
ing cranes are more expensive to operate than jib cranes 
equipped with electric hoists. 

The balcony is served from the main floor by two ele- 
vators, and a loading platform, which extends out into 
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the machine shop directly over the inbound track lead- 
ing into the erecting shop. Considerable material is 
also handled by hand truck between departments on the 
main floor and via elevator to the balcony. Handling 
material by colored labor is comparatively inexpensive 
in the south. 

Although the various departments in the machine shop 
are organized, located and tooled on a departmental 
basis, as far as possible, still sufficient flexibility is al- 
lowed in order to obtain full-time utilization of all the 
machine tools in the shop. However, this result in the 
operation of the shop could not be attained if it were 
not for the adequate provision of material-handling 
equipment. 

For example, machine No. 89, a Lucas horizontal 
boring, drilling and milling machine, is used for machin- 
ing superheater heaters, main and side rods, eccentric- 
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crank arms, throttle boxes, steam-pipe connections, 
crossheads, and other locomotive parts from practically 
every department in the shop. Parts routed to this ma- 
chine are handled by one of the 20-ton traveling cranes 
serving the machine shop. The same system is also used 
in providing work from the groups of boring mills, 
shapers, lathes, etc. 


The Erecting Shop 


The pits in the erecting shop are located 22 ft. cen- 
ter to center. Each pit track extends through the stor- 
age bay to within about 8 ft. of the machine shop, and 
to approximately 13 ft. from the outside wall of the 
erecting shop. A storage pit, 7 ft. 4 in. wide by 25 ft. 
4 in. long and about 3 ft. deep, is located between each 
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pair of tracks in the storage bay. This pit is covered 
with four hinged doors of substantial construction, and 
is used for the storage of finished parts ready for ap- 
plication to the locomotive. This method of storage 
was installed with the object of leaving the floor clear 
for the workmen. As a rule, however, material is 
scheduled through the various repair departments so as. 
to arrive at the erecting shop at approximately the time 
required for application, and the pits are used largely 
for the storage of material going on locomotives on. 
which the work has been delayed. 

Owing to the excellent overhead crane service pro- 
vided in the erecting shop, very little material is handled 
on the floor, except from the storage bay to the lo- 
comotive. This, however, is confined to the area ad- 
jacent to each pit track, as all material for a locomotive 
is assembled together in the storage bay adjacent to- 
the track on which the locomotive is placed. Thus, 
hand trucking moves across the erecting shop and is 
distinctly local in movement, while mechanically- 
handled material moves lengthwise of the erecting shop: 
and covers the entire area. 


Grinding Slip-Joints 
on Steam Pipes 


HE machine shown in the drawing for grinding, 
T arion on steam pipes of Mallet type locomo- 
tives is operated by a 914-in. Westinghouse air com- 
pressor, which is placed in a horizontal position and 
bolted to a base made of 15-in., 33.9-Ib. channel, 8 ft. 
5% in. long. The compressor piston is connected to a 
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bell crank, which in turn is connected to a lever, one 
end of which is forged to form a handle. This lever 
is made of 3-in. by 34-in. steel bar and is 6 ft. 1 in. long. 
The hole for the l-in. pin at the fulcrum connection 
is located 1014 in. from the center of the pin hole for 
the 10-in. link to the forward slip-joint, and the hole for 
the 34-in. pin at the link connecting to the second slip- 
joint is also 10% in. from the center of the fulcrum 
pin connections. The pin for the link to the bell crank 
is located 2134 in. from the fulcrum pin. Three pin 
holes are drilled 2 in. apart in the bell crank end of the 
connecting link to allow for adjustment. 

The sleeve portion of the slip-joint is clamped to the 
bed of the machine by means of three %-in. bolts. The 
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bolt holes in the base are 13/16-in. by 21-in. slots, 
shown on the plan view, which provides for necessary 
adjustments. 

The slip:joint links are secured to the flange of the 
inside casting. The attachment to which the connecting 
link is pivoted is made of l-in. by 3-in. steel, with a 
vertical lug for the pin connection welded or bolted at 
the center. It is 15 in. long by 3 in. wide and each end 
is notched 3 in. deep by 1 in. wide for the flange bolts. 
Both slip-joint links and the bell crank link are of 214- 
in. by %4-in. steel. The bell crank is of 3-in. by %-in. 
steel with arms 1734 in. and 1114 in. between extreme 
pin centers, respectively. The fulcrum supports for the 
operating lever and the bell crank are of 4-in. by 14-in. 
steel. The two brace pieces of the crank lever fulcrum 
support are of 2-in by 4-in. steel. 

With the slip-joints in position, the operator then pro- 
ceeds to adjust for the required stroke by manipulating 
the operating lever by hand and inserting the pins in 
any one of the three holes in the long arm of the bell 
crank or in the bell crank connecting link to suit. After 
the stroke has been adjusted as desired, the steam cylin- 
der of the air compressor performs the work of grind- 
ing or lapping the joint. 

This type of machine is especially suited for joints 
having an outside sleeve of cast iron and an inside sleeve 
of brass. The brass serves as a lap and, by the use of a 
suitable abrasive, a perfectly fitting joint can be obtained 
that can readily be kept steam-tight. The operator can 
easily test the progress of the lapping operation by re- 
moving one of the pins connecting the bell crank to the 
compressor and noting the “feel” by operating the lever 
for a few strokes by hand. 


Two Designs of 
Staybolt Racks 


T two designs of staybolt racks shown in the 
drawings are standard on an eastern railroad. The 
rack built with sloping shelves has an overall height of 


5 ft. 1 14 in. and occupies a floor space 4 ft. 1 14 in. by 4 
ft. 34 in. It is of light construction and can easily be 
moved to any location in the shop. The large rack is 
intended for a more permanent location in the shop and 
has considerably more storage space. It has 21 single 


compartments above and 14 double compartments be- 


low. The lower compartments are 22 in. deep. 

The center plate of the first rack mentioned is made 
of % in. steel plate and extends 5 in. above the top 
angle, as shown. Two 2-in. holes, located 3 in. below 
the top edge, are provided for crane hooks, so that the 
rack can be placed in a position near the locomotive, 
convenient for the boiler maker. The shelving is made 
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Staybolt rack designed to be transported by overhead crane 


of %-in. steel plate and 2-in. by 2-in. by 14-in. angles 
are used throughout. 

In the shop where these two racks are used the sta- 
tionary rack is located where the overhead crane can 
set the portable rack in a position convenient for load- 
ing. The portable rack is supplied with the sizes and 
quantity of staybolts needed for a designated boiler and 
is then moved by overhead crane to a convenient posi- 
tion near that boiler. The slope of the shelves insures 
against material dropping out of the rack while it is 
being moved by the crane. 

The stationary rack is built with straight shelves of 
ys-in. steel plate turned down at the sides for riveting 
to the vertical members. No angles are used in its 
construction. 
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‘The Readers Page 


The ‘‘Spirit,’’ the “Letter” 
and the Arbitration Committee 


New Haven, Conn. 
To THE EDITOR: 


Your editorial entitled “An Expensive Dispute,” 
which appeared in the March issue of the Railway 
Mechanical Engineer, deserves comment. 

No doubt you got your theme from Arbitration Cases 
Nos. 1347 and 1582. These most important cases were 
under dispute for more than five years, considering the 
date the car was first reported to the owners. This 
case also required two decisions from the Arbitration 
Committee of the Mechanical Division and one decision 
from the Arbitration Committee of the Transportation 
Division. Both parties to this dispute won and lost a 
decision. This dispute also caused an_ existing 
interpretation of the A. R. A. Rules to be amended. In 
view of the above facts I hardly believe that the roads 
involved in this dispute considered at any time that they 
were hinging their arguments on any technicalities. 

It is true that the loser in this case was wrong, per- 
haps in the first place, as the original dispute did not 
set a precedent. On the contrary, the Arbitration Com- 
mittee has ruled on a similar case in the past and the 
loser should have been governed accordingly. Never- 
theless, the loser thought that his case was a little bit 
different and decided to find out whether or not it was. 
It must be remembered that all cases are not fought on 
merit, but on the other hand are fought for the principle 
of the case. The decision received can be used by the 
loser in the same cases to an advantage far more im- 
portant than it can be by the winner. Oftentimes 
several identical disputes are held in abeyance awaiting 
the decision of the Arbitration Committee on one 
particular case. The mere fact that this particular case 
shows a debit for the loser does not mean the loser has 
not received a credit on the strength of the decision. 

I wish to take issue with you on the statement that 
“the Arbitration Committee has a consistent record of 
adherence to the letter of Rule 32”. I believe that no 
body of men, regardless of how they are versed with 
the A. R. A. rules, can render decisions consistently in 
accordance with the letter of Rule 32 and at the same 
time live up to paragraphs 2 and 3 of the preface to the 
A. R. A. Code of Interchange Rules. 

Rule 32 has caused the largest percentage of cases 
presented to the Arbitration Committee. Interpreta- 
tions have been placed, withdrawn and amended to this 
rule, in addition to the changes that have been made in 
the rules themselves from time to time. It is my 
opinion that this rule is the most complicated in the rule 
book and until it is made more definite the Arbitration 
- Committee will struggle along threshing out disputes 
arising from this rule. One of the most recent dis- 
cussions rendered under this rule that caused a great 
deal of difference of opinion was Case No. 1579. I 
often wonder if there is any one who can give a list of 
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the various accidents that can be placed under Rule 32 
so that Interpretation 5 to that rule may be struck out. 
This interpretation is a loophole that has caused many 
a dispute; 1579 is the latest. 

In order to render decisions in accordance with the 
spirit of the rules it is impossible to render all decisions 
in accordance with the letter of the rules. 

J. W. McDonnett. 


Mallet’s Contribution to 
Locomotive Development 


New York, N. Y. 
To THE EDITOR: 

The fact that the name of Mallet has for the past 25 
years been coupled with the type of compound articu- 
lated locomotive used in this country, with the additional 
fact that for nearly 20 years hardly any compound loco- 
motives, except those of the articulated type, have been 
built for use on roads in the United States has naturally 
brought about the impression on the part of some that 
Mallet’s real contribution to locomotive development 
was the articulated type. This impression has led to 
the use of the term “Simple Mallet” and to the opinion 
expressed in a letter in the April issue of the Railway 
Mechanical Engineer to the effect that the words “Mal- 
let” and “Articulated” should be used synonymously in 
justice to Mallet himself. In view of this impression 
it would be well to review briefly the life and work 
of Anatole Mallet. 

He was born at Carouge, France, in 1837, and died 
at Nice, October, 1919. After graduation from the 
Central School of Arts and Manufacturers in Paris, 
in 1858, he engaged in civil engineering work for sev- 
eral years on French railroads. He was later employed 
on the Suez Canal and then on dredging operations in 
Italy. In 1867 he devoted his attention to double-ex- 
pansion steam engines for stationary work and, as a 
result of the success of this work and of his interest in 
railroads, he took out a French patent in October, 1874, 
on a two-cylinder compound locomotive. The first ap- 
plication of the principle was incorporated in a two- 
cylinder cross-compound design for a light tank locomo- 
tive of the 0-4-2 type, of which three were built by 
Schneider & Company of the well-known Creusot 
Works in 1876 for the Bayonne & Biarritz Railway, a 
short line in the south of France which was opened in 
1877. While provision was made for the easy conver- 
sion of these locomotives to single-expansion if neces- 
sary, they were so successful that as long as the road 
maintained a separate existence it was entirely equipped 
with compound locomotives. It was Mallet’s contention 
that provision should be given to the engineman to oper- 
ate either simple or compound as required. Later loco- 
motives of his design were, however, provided with 
starting and intercepting valves. 


Vol. 103, No. 5 


A. Mallet has been recognized quite generally as the 
father of the compound locomotive, being responsible 
for its successful introduction. His pioneer efforts 
were followed by the later contributions of such well 
known designers as de Glehn, von Borries, Worsdell, 
Webb, Mellin, Vauclain and others. Compounding for 
locomotives was, however, proposed as early as 1 
by Nicholson, covered by a British patent in 1850, tested 
in 1852 and then given up. 

The successful introduction of the articulated locomo- 
tive is commonly attributed to Meyer, of Vienna, who 
exhibited a model of one at the London exposition, 
1862. Engines of his design were built at Fives Lille, 
France, in 1868. However, a locomotive named the 
“Seraing” and embodying the articulated principle was 
tested on the Semmering Railway in the Alps in 1851. 
A modified articulated design was patented by R. F. 
Fairlie in Great Britain in 1864 and a locomotive con- 
structed in 1871 or before. William Mason of Taun- 
ton, Mass., built a locomotive of Fairlie’s design in 1871 
which, after being tested on the Boston & Worcester, 
was sold to the Lehigh Valley. In 1873 he built a loco- 
motive of this type for the Denver & Rio Grande. A 
picture of an old Fairlie type locomotive built years ago 
by William Mason of Taunton, Mass., and in use until 
a short time ago on the narrow-gage road, Boston, Re- 
vere Beach & Lynn, was shown in the Railway Age, 
December 22, 1928. Fairlie articulated locomotives 
usually have four high-pressure cylinders. As now con- 
structed they are known as “Modified Fairlies.” i 

In 1877 Mallet published a scheme for applying his 
compound system to an articulated locomotive, the high- 
pressure cylinders being located on the rear section and 
the low-pressure cylinders on the front section. No 
claim was made, however, for originating the articulated 
system. The arrangement was covered by a patent in 

1884 and the first engine built in 1887 for the Decau- 
ville Railroad of 25 in. gage. Larger articulated com- 
pound locomotives were designed by Mallet and built 
by Maffei, of Munich, in 1889 for the St. Gothard 
Railway. Later on somewhat similar locomotives were 
built for the Moscow-Kazan Railway of Russia. This 
system was generally designated as the “Meyer-Mallet” 
system in Europe but the name of Meyer has been 
little known or used in this country. Mallet compound 
articulated locomotives were introduced in the United 
States in 1904, a Baltimore & Ohio locomotive being 
exhibited at the St. Louis exposition. Many others of 
this type have since been built. 

Another type of compound articulated locomotive was 
that designed by F. W. Johnstone, of which the first 
three were built by the Rhode Island Locomotive Works 
in 1892 for the Mexican Central. In these locomotives 
the low-pressure cylinders were annular and surrounded 
the high-pressure cylinders. The boiler and cylinders 
were attached to a rigid frame while the two sets of 
drivers were free to swivel. An ingenious system of 
connecting rods was employed. A somewhat recent de- 
velopment from the Meyer and Fairlie articulated loco- 
motives is the Garratt system, of which a considerable 
number have been built in Great Britain in recent years 
by Beyer, Peacock & Co. Other articulated locomotives 
with four high-pressure cylinders have also been built 
recently in Great Britain and designated as Kitson- 
Meyer after the builder, Kitson & Co., and Meyer the 
successful originator of the articulated system. This 
name has been used since their introduction in 1894. 

It would thus appear that to Anatole Mallet we are 
indebted for the successful introduction of the com- 
pound locomotive both of the ordinary and the articu- 
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lated types. Non-articulated compound locomotives have 
practically passed out of existence in the United States, 
although many of them are in use and are still being 
built in other countries where they are known by the 
names of later designers who have improved on certain 
details of Mallet’s early designs. Compound articulated 
locomotives were continued for many years in this 
country and are properly designated as “Mallet Com- 
pound Articulated” locomotives. Recent articulated lo- 
comotives, such as that for the Northern Pacific, have 
not had compound cylinders, and such locomotives 
should properly be designated as ‘“Single-Expansion 
Articulated” locomotives. With all due credit to the 
genius of Mallet for his important contributions to loco- 
motive design, I believe he would be the last person, 
were he alive today, to desire that his name be attached 
to any locomotive not operated on the compound system. 
R. C. Aucur. 


Ground Frame Bolts vs. 
Reamed Holes—A Discussion 


GREENVILLE, Pa. 
To THE EDITOR: 


The articles which appeared in Railway Mechanical 
Engineer, February and March, 1929, issues, covered 
the manufacture of locomotive frame bolts in a thor- 
ough manner. Comments under the caption “Ground 
Frame Bolts vs. Reamed Holes” on the Reader’s Page 
of the April, 1929, issue suggest the possibility of un- 
necessary refinements. 

After considering the subject of the manufacture 
and application of locomotive frame bolts as practiced, 
between the two extremes of the sometimes questionable 
fitting during running repairs and the efficient methods 
referred to in the articles in the February and March, 
ree the question presents itself: Why the frame 

ts 


_ Are frame bolts, in all cases, used because their use 
is unavoidable, or are they used because their use is an 
inherited custom? A study of the evolution of the 
locomotive frame reveals a tendency toward unit con- 
struction. The decrease in the number of parts consti- 
tuting the complete locomotive frame, reduces the num- 
ber of splices or joints, and to a corresponding degree 
reduces the number of locomotive frame bolts required 
in the frame assembly. The reduction in the number 
of parts used in locomotive frame construction must 
have been made for good and sufficient reason. It is 
entirely probable that prominent among the reasons 
were, the advances made in repair methods, which 
practically eliminated the necessity for the removal of 
the principal frame members, the general substitution of 
steel castings for forgings, and the desirability of 
reducing maintenance costs by the use of fewer splices. 
Before the advent of portable drills, when many holes 
were drilled and reamed by hand power, and when bolts 
were made in small lots on engine lathes, an effort was 
made during repairs, to remove the frame bolts without 
damaging them to an extent which would prohibit re- 
Slight consideration seems to be given at 
the present time to the re-use of frame bolts. It may 
safely be stated, in a general way, that they are de- 
stroyed at the time of their first removal, owing to the 
prevalent.use of cutting torches and drilling motors. 
This fact brings up another thought; Is the hex. head 
on the frame bolt used of necessity or is it a relic of 
former days when wrenches were applied to bolt heads 
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to aid application or removal? Where a heavy body fit 
is made, as around cylinder saddle joints, would not 
bolts turned from bar stock in many cases hold equally 
as well as forged headed bolts? Are there not many 
other places where the hex. head may be dispensed 
with? Is the principal purpose of the bolt to clamp two 
members together, as when rough bolts are used, or to 
resist movement between two surfaces which are in 
contact? If the bolt is a clamping member, a careful 
body fit would seem to be a matter of minor import- 
ance. If the bolt is to resist movement between two 
surfaces, the comparatively small cross section offered 
would seem less satisfactory than the use of a key for 
the same purpose. Also, as referred to, page 214 of 
the April, 1929, issue, the element of an unsatisfactory 
bearing within the reamed hole is always present when 
the taper fit bolt is used in shear. 

Is there a satisfactory fastening to take the place of 
the taper frame bolt as now used? Is the maintenance 
of high priced taper reamers and the use of special or 
semi-special machine tools a matter of sufficient im- 
portance to warrant serious consideration of the use of 
fastenings other than taper-fit bolts to secure locomo- 
tive parts? Does the short bearing next to the 
threaded end of the taper-fit bolt in the flanged mem- 
bers, such as frame cross ties, provide the best 
fastening? Is the question of constant alertness in 
inspections, in order to avoid loose or lost nuts, of im- 
portance? 

While it is known that in some cases rivets have 
replaced taper fit bolts on certain parts of locomotives, 
little has been said concerning the experiment. Has 
satisfactory proof ever been produced to show that 
rivets alone, or rivets and keys would not afford a satis- 
factory means of securing permanent or semi-perma- 
nent locomotive parts. 

Summing up—Why the frame bolt? 

INTERESTED. 


Promotions—The All-around 
Man vs. the Specialist 


Istanp Ponp, VT. 
To THE EDITOR: 

Letters discussing the question of promoting men 
who are especially qualified in some particular line, 
have appeared on the Readers’ Page in recent issues of 
the Railway Mechanical Engineer. Several readers 
have proposed that it would be a good idea to promote 
men of this type to the position of gang leader or fore- 
man with the object of placing them in line for posi- 
tions of greater responsibility. With thirteen years’ 
experience as a foreman, I have no hesitation in 
stating that this is not conducive to efficiency. As 
there are exceptions to all rules, it is true that occasion- 
ally a man may be found possessing qualifications who 
can overcome the handicaps of a specialized training, 
but the majority will not be able to do so. I am sure 
that the large majority of enginehouse foremen will 
agree with me in this statement. A man may be excel- 
lent on a lathe or some other machine, but no good on 
general supervisory work. He may be a wizard as an 
electric welder, but not possessed with the „knowledge 
and qualifications necessary to have charge over men. 

It is my belief that the foreman should be in a posi- 
tion to watch and encourage the apprentices working in 
his department. If an apprentice is trained in every 
phase of enginehouse work and then “finished off” in 
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the erecting shop, he is, or should be, excellent material 
for the management to keep an eye on with a view to 
promotion. 

A foreman raised and trained in an erecting shop, 
who is sent out on the line to take charge of an engine- 
house, will soon find himself up against numerous prac- 
tical problems which can easily be turned to his disad- 
vantage and frequently place him in an embarrassing 
position, especially if he displays any ignorance. Utiliza- 
tion of the limited facilities ordinarily found in an en- 
ginehouse, requires resourcefulness, diplomacy and 
organizing ability. Most of the readers of the Railway 
Mechanical Engineer are familiar with, or have a good 
idea as to the nature of the work of the average engine- 
house foreman, and the kind of problems he is called 
upon to solve. Being an enginehouse foreman is a 24- 
hour a day job. 

There may be an occasional specialist who can step 
up and render good performance as an enginehouse 
foreman, but my experience has been that it takes a 
man with wider training and greater versatility. If 
you have no one trained to replace the specialist, the 
promotion of such a man into a position of this nature 
is “wrong both ways.” On the other hand, the younger 
man with ambition, properly trained, and with a keen 
sense of perspective, may be nothing extraordinary at 
any one job, but he will readily grasp a thousand and 
one details necessary to fill such a job as that of engine- 


house foreman. 
A FOREMAN. 


Increasing the Lead in 
the Walschaert Gear 


EL Paso, Texas. 
To THE EDITOR: 

I have been reading the comments appearing on the 
Readers’ Page of the Railway Mechanical Engineer 
relative to the article “Getting Back to Fundamentals”, 
which appeared in the December, 1928, issue, page 697, 
and should like to express an opinion on the subject. 

If 1-16 in. lead is sufficient for an engine at speed, 
why give it 14 in. lead in full gear? Efforts have been 
made in the past to give the Walschaert gear a variable 
lead approximating that of the Stephenson gear, or with 
an increasing lead as the engine was hooked up, it being 
admitted that too much lead in full gear was a detri- 
ment. I have noticed that engines with a Stephenson 
valve gear were unusually much “smarter” in getting a 
train under way than with a Walschaert gear. Further- 
more, switch engines are always designed with a small 
amount of lead, and they are usually “smart” engines at 
starting a train. 

One writer states that 14 in. lead is desirable in full 
gear to have an abundance of steam for the beginning 
of the stroke. Analyzing the relative movement of the 
piston and valve with the pin on the dead center, no 
turning effort is transmitted to the wheels, hence there 
is no necessity for much port opening at this time. As 
the pin moves away from its dead center, the piston 
movement is slow, whereas the valve is moving rapidly 
enabling full pressure to be maintained against the 
piston when it will do the most good. : 

It seems to me that if 1-16 in. lead is sufficient at 
running cut-off, it is unnecessary to provide 14 in, lead 
in full gear with the further disadvantage of having the 
gear symmetrical in backward motion. 

P. D. ANDERSON. 
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Gunderson Process Checks Boiler Corrosion 


HE Gunderson process of preventing boiler corro- 

sion consists of introducing a compound of arsenic 
into a boiler equipped with electrodes, which permit 
passing electric current through the water to the interior 
metal surfaces of the boiler, thus creating a condi- 
tion inhibitive to pitting and grooving. The process, 
which has been installed on seventy-five locomotives op- 
erated by the Chicago & Alton, is controlled by the 
Electro-Chemical Engineering Corporation, 631 South 
Kolmar avenue, Chicago. 

The mechanism of boiler-metal corrosion, which the 
new process is designed to counteract, may be described 
as follows: The surface characteristics of boiler metal 
are never uniform, and, therefore, certain small areas 
have a greater electric potential or tendency to dissolve 
than other adjacent areas, these variations in the sur- 
face of the metal in effect acting as tiny batteries 
wherein small electric currents are produced by solu- 
tion of the iron as it forces hydrogen-ions to be de- 
posited on the low potential surfaces. All boiler metal 
is inherently subject to this destructive electrolytic 
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action, but only under certain water conditions. The 
solution of iron in the boiler water is accomplished by 
the iron forcing out hydrogen-ions and then uniting 
with the remaining portion of the water molecules to 
form iron hydrates. These hydrates react with oxygen 
to become oxides, some of which accentuate electrolytic 
action, thus explaining why pitting penetrates the boiler 
tubes and flues rapidly, once it gets started. 

If mill-scale (irom oxide), for instance, or some other 
substance having a like low potential, is in contact 
with the iron surfaces, hydrogen is deposited much 
more easily and the iron is corroded faster. Any strain, 
resulting from cold working of the metal, or vibration 
in road service, increases the solution pressure or elec- 
tric potential of the stressed portions and causes these 
portions to corrode in preference to the adjacent metal 
on which the hydrogen is deposited. The deposit of 
hydrogen on the boiler metal surface as a thin invisible 
film, however, effectually hinders and finally entirely 
prevents the deposit of additional hydrogen, and no 
more metal can dissolve until the hydrogen is removed 
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by some agency. This is accomplished by dissolved 
oxygen in the boiler feedwater which proves effective 
. in removing the hydrogen film by combining chemically 
with it to form water. The real function of the Gun- 
derson process is to maintain this film of hydrogen, 
producing a state of polarization like that found in 
batteries. 

The new process sets up a protective condition on 


Details of special Bakelite insulating cylinders, electrodes 
and electric control box mounting 


the interior surfaces of the boiler by means of an 
arsenic plating on which hydrogen is deposited and 
tenaciously retained. Two insulated iron-pipe elec- 
trodes are installed in the boiler, and an electric current 
of about four or five amperes at two volts from the 
headlight generator (or storage battery) is passed 
through the boiler water from these electrodes (an- 
odes), the boiler metal being the negative pole of the 
circuit. A commercial chemical compound of arsenic 
is dissolved in the boiler water, from which the arsenic 
plates out on the boiler metal. The arsenic not only 
has the characteristic of retaining the hydrogen film 
but neutralizes the inequalities of solution pressure or 
electric potential which causes the localized action on 
the surface of the boiler metal. 

The arsenic alone, without the electric current, is 
said not to be effective because the film on the interior 
boiler surfaces is soon destroyed by chemical combina- 
tion with the dissolved oxygen in all boiler feedwaters. 
The electric current, without the arsenic, will not pre- 
vent localized corrosive action which takes place just as 
on battery plates. 

The installation is made substantially as shown in 


the drawing. The electrode stuffing boxes are usually 
located for convenience in the third course of the boiler 
shell. 

If the tubes and flues are in the ‘boiler when 
the installation is made, both anode pipes are placed 
above the tubes on opposite sides of the shell. If the 
tubes and flues are out of the boiler when the installa- 


Special Bakelite 
moulded Insulation 


tion is made, the anode on the left side is located above 
the flues and the one on the right side is located diag- 
onally opposite the first. Each anode is spaced equi- 
distant between the shell and the flues. The clamp 
supports are assembled so as to grip snugly the insulat- 
ing tubes which are placed around the 1-in. anode pipes. 
Metallic contact of the anode pipes with the boiler 
structure is avoided as this would short circuit the 
system. The positive pole of the generator is con- 
nected to the insulated electrodes and the negative pole 
is grounded at the generator. The generator voltage 
is cut down to two volts by means of suitable resistance 
coils placed in the electric circuit, these coils being 
carried in a control box which also contains the neces- 
sary fuses and an ammeter to show when the system 
is working. The control box is located at a point in 
the cab where it can be readily seen by the engineman. 
The storage battery and auxiliary equipment, when 
used, is located on a suitable steel box under the run- 
ning board. Before putting the locomotive in service, 
sealed cylinders, containing five pounds of the polariz- 
ing chemical (a soluble arsenic compound) are placed 
in the boiler through a washout hole; thereafter a one- 
pound cylinder is applied at least twice a month. 
Comparative records of two switch engines in similar 
service where water conditions were favorable to pitting 
show a loss of over $700 in tube material alone as the 
result of pitting during a period of two years three 
months, with a mileage of 43,784 on the locomotive not 
equipped with the Gunderson process, whereas the loco- 
motive which was equipped, in a period of two years 
six months, with a mileage of 50,925, was found to be 
in such good condition that the tubes were not removed, 
but were left to run the full four years allowed under 
I. C. C. regulations. For average operation of a road 
locomotive the annual cost of current is estimated at 
approximately $15 and the cost of chemical at $3.60. 


Vee-Belt Drive For General Use 


NEW vee-belt drive, known as the Flex-Mor, has 

been developed recently by Fairbanks, Morse & 
Co., Chicago for individual machine-tool and line-shaft 
drives, and for driving power pumps, air compressors 
and similar equipment. The new drive is the result of 
numerous field and dynamometer tests to determine the 
factors of belt angles and slippage, the life of belts of 
various constructions, character of the various materials 
entering into the drive, and power capacity. 
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The belts used with this drive are built up of an outer 
jacket of duck which has been treated with rubber to 
improve its wearing qualities. This jacket consists of 
two layers of duck enclosing a core made up of a layer 
of rubber, several layers of rubber-embedded cords, and 
another layer of rubber above the cords. The layer 
of rubber below the cords is specially compounded 
to withstand repeated compression, while the layer 
of rubber above the cords is compounded to with- 
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stand repeated tension. The rubber-embedded cords 
are laid at the neutral axis of the belt where there is 
the least variation in stress. These cords are made of 
long staple cotton, and the construction is quite similar 
to that which is used in cord tires. The various ele- 
ments of the belt are assembled in the mold and vul- 
canized together into a unified structure. 

The sheaves are made of semi-steel and have been 
designed with particular reference to the angle and 
depth of the grooves so that the belt slippage is a mini- 
mum. At the same time the relation between the angles 
of the belt sides and the grooves is such that the belt 
makes a gradual contact with the grooves as it bends 
around the sheaves. Because of the wedging action of 
the belts in the grooves and their inherent elastic quali- 
ties, there is no sudden grabbing of the load and sud- 
den shocks to the driving and driven machines are 
eliminated. 


Vee-belt drive developed by Fairbanks, Morse & Co. 


Electrode Holder for Metallic Arc Welding 


T Lincoln Electric Company, Cleveland, Ohio, 
has placed on the market a redesigned electrode 
holder for metallic arc welding, which consists essen- 
tially of a powerful clamp to hold the welding electrode 
firmly while welding and an easy release feature which 
permits changing the electrodes quickly. 

The handle grip is designed for easy holding and it 
is claimed that the holder remains exceptionally cool, 
because the welding current is carried from the point of 
cable entry to the copper jaws by copper strips of low 
resistance. In the older types of holders, the heavy 
welding current was carried through the steel frame of 
the holder itself and uncomfortable heating frequently 
resulted under continuous service. 

The copper tips on the jaws reduce the sticking of 
the electrode to the jaws, resulting in faster and easier 
change of electrodes and longer life for the holder. The 


Lincoln Type T metal electrode holder ` 


shape of the holding clamps has been altered to give 
greater compactness to permit work in close corners. 
All metallic parts of the holder are coated with non- 
tarnishing cadmium plating. 


Revolving-Head Cutting-Off Machine 


HE Oster Manufacturing Company, Cleveland, 
Ohio, has recently placed on the market a re- 
volving-head blade-type cutting-off machine, the ca- 
pacity of which is 34-in. to 2-in. solid stock and %-in. 
to 114-in. pipe or tubing. The machine is powered with 
a universal motor operating from a light socket or per- 
manent wiring installation and operates on 110 volts, 
single phase, of any cycles, from 25 to 60, or 110 volts 
direct current. This type of motor is used because its 
speed is governed by the load put on the machine and, 
therefore, the spindle speed increases inversely with 
the diameter of the stock being cut off. This tends to 
give the cutting tools a constant peripheral speed 
throughout the cut. y 
The functioning of the machine during the return 
of the blades for the next cut is at the highest speed 
of which the machine is capable. The motor is pro- 
vided with a start-and-stop trigger switch, into which is 
built a circuit breaker, thus protecting the motor from 


overload. f , 
The drive is from the motor through a silent chain to 
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a jackshaft mounted in Timken roller bearings. The 
jackshaft carries the speed clutches and drives the spin- 
dle, which is also mounted, both front and rear, in Tim- 
ken roller bearings of liberal size. 

The cutter head is furnished with two cut-off slides 
mounted opposite each other in adjustable gibs in the 
head and protected from undue wear by felt wipers. 
These slides are operated radially by a scroll. The cut- 
ting tools are mounted in the slides and held by the 
gibs. One tool is ground to U. S. S. form and the other 
flat. The U. S. S. tool is set one-half of its vee in ad- 
vance of the flat tool, thus splitting the cut into three 
chips. The mounting of the tools in the slides is in- 
clined from the radial to give the proper rake, thus re- 
quiring only end grinding of the parting tools. 

Setting of the blades relative to the center of the bore 
is accomplished by the use of a gage locating from the 
rear of the slides. 

The machine is provided with a universal direct lever- 
operated scroll chuck of rigid design, utilizing two sets 
of three serrated jaws each operated by a double-side 
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scroll. The jaws are so spaced as to give ample width 
of gripping surface, together with ample holding power. 
The direct lever-operated feature of the chuck provides 
for release or gripping by the movement of the chuck 
lever through an arc of not over 30 deg. 

The operation of the machine is simple. Stopping of 
the blade at the proper limit of travel for both inside 
and outside diameter is accomplished by two dogs or 
stop collars. Having selected the size of stock to be cut 


Oster No. 602 cutting-off machine for bar stock and pipe— 
Capacity from %-in to 2-in. 


off, the outside diameter collar is quickly set to a gradu- 
ated scale mounted on the machine and the inside diam- 
eter collar is set to zero in the case of solid stock, or 
to the proper inside diameter size in the case of tubing. 
The stock is then inserted in the chuck, run through 
to the proper position, either by measurements or with 
the use of the stock stop with which the machine is 
equipped, and the chuck tightened with the chuck lever. 


The motor is then started and the clutch lever engaged. 
From this point on, the operation of the machine.is en- 
tirely automatic as the blade will be fed in at a rate of 


Method of holding cutting tools in place 


.006 in. per r.p.m. until the piece is cut off and will then 
be returned to the open position, ready for the next cut 
of the same size of stock, at five times the rate of in- 
feed per revolution. Further operation consists of 
opening the chuck, pushing the stock through to the 
proper position, tightening the chuck and engaging the 
clutch lever. 

The motor is run continuously during the operation 
of the machine, except when changing the setting of 
the stop collars. 

Except on tubing, one operator can handle two or 
more machines, depending on the diameter of the stock 
to be cut off. The machine carries all of the necessary 
accessories, such as cutting-compound pump and reser- 
voir, chip strainer, guard, etc., and is delivered ready to 
attach to any 110-volt line. No special set-up is re- 
quired. 


Single-Spindle Automatic Lathes 


HE Jones & Lamson Machine Company, Spring- 

field, Vt., announces a larger model of its single- 
spindle automatic lathe, designated as the 24-in. Fay 
automatic lathe, which is built in two types: One for 
chuck work and the other with a tailstock for work on 
centers. The machine is similar in construction to the 
standard Fay automatic lathe, but is heavier, larger and 
more powerful. 

A complete line of tools and attachments has been 
designed for the machine, which are similar to the 
equipment used on the present standard automatic lathe. 
The machine swings 241% in., whereas the standard 
Fay automatic lathe swings only 1434 in. This 
increase in size permits additional facilities for mount- 
ing tools and attachments, making it possible to finish 
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more complicated pieces completely in one setting than 
is now possible on the smaller type machine. 

Fig. 1 shows a pair of 24-in. Fay automatic lathes 
machining large SKF railway roller bearings, The 
machine at the right shows the tooling used on the 
first operation in which the forging is chucked by the 
inside. The tools on the back of the carriage rough 
turn the outside diameter while a tool on the back arm 
rough faces one end. At the end of the stroke the 
tools on the carriage also rough and finish the chamter 
and radius on the outside and inside of the outer end 
of the forging. The machine then goes into fast mo- 
tion, the carriage is rocked forward and the tool on the 
front of the carriage finish turns the outside diameter 
on the return stroke, while the second tool in the back 
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arm finish faces the outer end and an end-cut tool in 
the back arm finally finishes the outer radius. The 
carriage on this machine is equipped with two sets of 


Fig. 1—Two 24-in. Fay automatic lathes in which the work 
is chucked 


tools, one in the front side, the other in the back side. 
This is a new type of carriage developed for this ma- 
chine and, in combination with the back arm, makes it 
possible to take roughing and finishing cuts all over on 
the average class of work. 

The machine at the left in Fig. I is used for the 
second operation on this piece. The inside diameter of 
the race is machined on a sphere. The carriage used 
for this purpose is equipped with a double-control 
former, the former slide having two positions, one of 
which is used for rough profiling the inside spherical 
diameter with a tool on the front of the carriage, the 
other position being used for finish profiling the inside 
diameter with a tool on the back of the carriage. 

This operation illustrates the large number of tools 
that it is possible to bring into action all at the same 
time on this type machine and indicates the heavy cuts 
that may be taken on this sort of work. The operation 
described is completed in about twelve minutes. 

The machine shown in Fig. 2 has a length of bed 


Hercules Portable 


HE redesigned portable rotary grinder recently 
placed on the market by the Buckeye Portable Tool 
Company, Dayton, Ohio, is not only lighter in weight 
than the previous model, but also smaller in diameter, 
making it better adapted for work in narrow places. It 
is equipped with a new type of governor, which regu- 
lates the flow of air into the rotor in such a way that 
the free running speed is unusually low. As the grind- 
ing pressure is applied the governor allows more air to 
pass into the rotor, maintaining a grinding speed within 
a 100 r. p. m. of the standard free speed of the tool. 
The grinder is equipped with a governor which stops 
the tool, instead of increasing its speed, should the 
governor break. The grinder can be furnished with 
speeds regulated for either vitrified or high-speed emery 
wheels, depending on the purchaser’s preference. 
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that will take work up to 24 in. on the centers. The 
tailstock ram is 6 in. in diameter and carries a 
heavy revolving tailstock spindle mounted on special 
precision-type ball bearings. The tailstock ram may be 
either lever operated or screw operated. The headstock 
spindle is furnished with an 1l-in. diameter flange 
with a taper pilot. The fixtures, chucks and face 


plates are mounted in such a way that they are bolted 
to the outer section of the flange and are located by a 
The cam drum on 


tight draw fit on the taper pilot. 
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Fig. 2—Fay automatic lathe which will take work 24 in. 
etween the centers 


the machine is 18 in. in diameter and thick hardened 
steel cams are used on both the inside and outside. The 
center bar and back bar are 4% in. in diameter and 
extend the length of the machine, which gives rigidity 
both to the carriage and the back arm. The headstock 
may be equipped with the automatic speed-shift 
mechanism which changes the spindle speeds automat- 
ically during the operation of the machine, or it may be 
equipped with a sliding-gear type of transmission, in 
which case the spindle speeds for the work to be per- 
formed are set by hand before the machine is started. 
The type of transmission used is determined by the 
class of work on which the machine is to be used. 


Rotary Grinder 


Hercules portable rotary grinder 
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Radiusand Angular W heel Truing Attachment 


HE Brown & Sharpe Manufacturing Company, 
Providence, R. I., has announced a new radius 
and angular wheel-truing attachment for use in its No. 


| 


Brown & Sharpe radius and angular wheel-truing attachment 


2 surface grinding machine. The attachment is de- 
signed to provide an accurate and efficient means of 
shaping abrasive wheels used on the surface grinding 


machine. It is particularly desirable when grinding 
such work as lamination dies, flat forming tools, and 
miscellaneous pieces requiring wheels having radial or 
angular faces. 

The attachment consists of a base of cast iron, gradu- 
ated to 90 deg. either side of zero, carrying a swivel 
platen. A slide that can be adjusted longitudinally by 
a hand wheel to sixty-fourths of an inch either side of 
zero is mounted on this platen. A gib and adjusting 
screws afford means of compensation for wear. An 
upright, integral with the slide, holds the diamond tool 
and tool setting gage. By the use of this attachment 
outlines having concave or convex radii varying from 
zero to 1 in. and face angles up to 90 deg. either side of 
zero can be formed. Numerous combinations of radial 
and angular shapes otherwise difficult to obtain can be 
easily developed. 

Convex and concave shapes are obtained by setting 
the slide, by means of the scale, to the desired radius, 
and clamping it in position. The diamond point is set 
by the tool-setting gage. The diamond is then swivelled 
through an arc sufficient to develop the radius upon the 
wheel. Angular faces are formed by clamping the 
swivel at the required angle and operating the slide by 
the handwheel. The diamond tool is held in the upright 
post at right angles to the slide. 

The attachment is securely clamped to the machine 
table by clamping bolts and nuts. The base is fitted 
with tongues. 


Combination Side and End Milling Head 


HE Giddings & Lewis Machine Tool Company, 

Fond du Lac, Wis., has placed on the market a 
combination side and end milling head for use on its 
Nos. 45 and 50 horizontal boring, drilling and milling 
machines. 

The unit is rigidly built with a cone-shaped body and 
heavy section and is complete in itself. The power for 
driving the cutters is received from the spindle. <A 
spur gear with a Morse taper arbor is placed in the 
spindle and the spindle extended until the gear meshes 
with the gear on the end of the worm shaft to which 
the small milling cutter is attached. The large cutter 
is driven from the small cutter-shaft through a 
hardened and ground alloy-steel worm and bronze worm 
wheel. The speed of the large cutter is always one- 
fourth of the speed of the small cutter, which is the 
same as the spindle speed of the machine. 

All the bearings in the attachment are heavy com- 
bination radial and thrust ball bearings and, together 
with worm, etc., are packed in grease and completely 
enclosed against grit and dirt. A draw bolt, accessible 
through the hand hole, is used for drawing the small 
milling-cutter arbor into the socket. 

Care has been taken in the original fitting uf the 
attachment to the machine to make certain that the 
surfaces milled with both cutters will be in accurate 
alinement. It can be easily and quickly attached or 
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Front view of the combination side and end milling head 
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removed from the machine. The attachment is bolted 
and dowelled directly to the head of the machine in 
place of the back-gear cover plate. An eye bolt is pro- 
vided to facilitate handling by a hoist. 


The milling head can be furnished in two sizes with 
single or double side mills. A similar attachment can 
be furnished with the large milling cutter arranged for 
vertical milling. 


Thor Locomotive Rod Grinder 


HE Independent Pneumatic Tool Company, 600 
West Jackson boulevard, Chicago, has placed on 
the market a rod grinder, especially adapted for locomo- 


The grinder is available in two lengths of wheel: 6-in. 
and 9-in. The 6-in. size has a speed of 7,000 r. p. m., 
weighs 2114 lb. and is 26 in. long. It takes an emery 


Thor rod grinder available in two sizes 


tive repair work. It is used for surfacing locomotive 
frame jaws, rods, straps, rod brasses, shoes and 
wedges, welds and valve-motion parts. The wheel 
guard is made small enough in diameter to get into a 
234-in. space. 


wheel 6-in long by 2% in. in diameter with a 34-in. 
hole. The 9-in. size also has a speed of 7,000 r. p. m., 
weighs 2334 lb. and is 29-in. long. This size takes a 
9-in. emery wheel 2!4-in. in diameter with a 34-in. di- 
ameter hole. 


Self-Locking Bolt and Nut 


HE Dardelet Threadlock Corporation, New York, 
is introducing in this country a new type of self- 
locking thread, applicable to all classes of bolts, and 
adapted particularly where there is a tendency for nuts 
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Dardelet self-locking bolt and nut 
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to loosen, because of vibration or shock. It is said that 
this thread, which was developed in France, locks the 
nut on the bolt at any point without deforming or 
injuring the thread, and that a nut can be re-applied 
repeatedly with the full locking strength. 

The profile of the Dardelet thread, which is of the 
square type has a slope at the root of the male thread 
which rises toward the point of the bolt, and a corre- 
sponding slope on the ridge of the female thread. This 
slope, which is at an angle of six degrees, is called the 
locking slope, or angle. The threads are of such cross- 
sectional contour as to allow axial play between the nut 
and the bolt within fixed limits, and therefore, when 
not under load, the nut is finger-free. While in engage- 
ment, the opposed sloping faces of the thread are 
jammed against each other by a crosswise wedging 
movement produced by the taper at the root of the bolt 
thread, locking them together securely. 

When the Dardelet nut is screwed on a Dardelet bolt, 
the nut is advanced along the bolt with the conical sur- 
faces lightly in contact. When the nut seats on the 
work, the conical surfaces are forced into closer contact 
and the material of the nut is stretched within its elastic 
limit until the approximately square abutment faces of 
the thread are in contact. The nut is then under stress, 
and is locked to the bolt by frictional adherence. If it 
is necessary to pull down the work, the nut can be 
further rotated, and throughout this stage it retains its 
locking grip on the bolt. 
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In spite of the locking friction which must be over- 
come in tightening the nut, it is claimed that the effort 
required to bring a given pressure on the work is 
actually less than that necessary to do the same work 
in the case of a standard vee thread. This, it is said, is 


because the friction set up by a 60-deg. vee thread 
under a given load, is greater than the combined fric- 
tion in the Dardelet thread assembly of the conical sur- 
faces, and the practically square abutment thread faces 
which take the load. 


Universal Dial Indicator 


HE universal dial-indicator set No. 740, recently 

placed on the market by the Brown & Sharpe Manu- 
facturing Company, Providence, R. I., is a tool, the com- 
pactness and convenience of which make it useful in 
many places inaccessible to the ordinary indicator. 


How the universal dial indicator is used on a lathe 


The tool can be adjusted to almost any position and 
can be readily used in narrow places and in holes. The 
outside diameter of the dial, which is 1 11-6 in., is small 
enough to permit the easy insertion of the tool between 
the throws of a crankshaft for inspecting crankshaft 
bearings and pins. It can be used on a universal 
surface gage and is easily adjusted for use on the tooi 
post of a lathe, ona planer tool or on a milling-machine 
arbor. 


Long life and accuracy is assured by the fact that the 
helical cam, which is the heart of the mechanism, has 
four sections and may be turned to bring a new section 
into play if wear or accident should impair the accuracy 
of the indicator. The dial is adjustable and, by turning 
the knurled rim, the zero may be brought into any 
position. A range of 1-10 in. either side of zero is 
provided, and the dial is graduated in thousandths. 

The tool consists of a dial-indicator with a hole 
attachment; a bar with an upright rod, a slide with an 
indicator rod and three chromium-plated contact points. 


Brown & Sharpe universal dial-indicator set No. 740 


Additions to the Line of Dtxon’s Paints 


fees Joseph Dixon Crucible Company, Jersey City, 
N. J., has made several changes in its line of 
paints. Dixon’s industrial paints, designated as silica- 
graphite paints, have been increased in range of colors 
from eight to fourteen colors, which includes a straight 
aluminum paint and also a standard red oxide paint. 
Dixon’s bright aluminum paint contains a durable spar 
varnish as its vehicle, giving resistance to the elements 
and insuring the life and brilliancy of the aluminum 
pigment. There is no precipitation of pigment. 

Utility paints, made in four standard colors, have 
been added as standards, three of which are graphite- 
pigmented and the fourth, oxide of iron. These paints 
have all the qualities of a good protective coating and 
were designed for use on general run of work. 

Maintenance floor paints, made in eight standard 
colors, have been developed for the protection of wood, 
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composition, linoleum, cement and concrete floors. They 
may be used inside or outside. 


Cars and Locomotives on Order 

FREIGHT CARS on order by the railroads on March 1, totaled 
37,820, compared with 21,726 on the same date last year, and 
30,216 on February 1 this year, according to reports received 
from the carriers by the Car Service Division, A. R. A. 

Of this total 16,989 were box cars, an increase of 10,417 com- 
pared with the same date last year. Coal cars, 15,234, show 
an increase of 7,217 compared with March 1 last year. 

Locomotives for which orders had been placed on March 1 
this year numbered 291, compared with 171 on the same day 
in 1928. New and rebuilt freight cars placed in service in the 
first two months of 1929 totaled 3,555: Box cars, 1,442; coal, 
856; flat, 589; refrigerator, 568, stock, 100. New or rebuilt 
locomotives placed in service in the first two months of 1929 
totaled 80. Freight cars or locomotives leased or otherwise 
acquired are not included in the above figures. 
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News of the Month 


Tue Boston & Maine is planning the construction of a mod- 
ern locomotive terminal to cost approximately $1,500,000, in its 
Boston, Mass., yards. The enginehouse will be equipped with 
a direct steaming system under which incoming locomotives 
will dump fires before entering. A large coaling station will 
also be constructed. The enginchouse will be about 550 ft. in 
diameter, with 50 stalls capable of housing the road’s largest 
locomotives. In the center of the house a 110-ft. turntable will 
be installed. With the terminal will be connected a new power 
house, machine shop and office and new water, sand and boiler- 
washing facilities. 


New York Central Orders 4,500 Freight Cars 


Tue New York CENTRAL has placed orders for 4,500 freight 
cars to cost about $10,000,000. The orders for these cars were 
divided among the following manufacturers: 


No. Type Road . Builder 
1,000 BOR or ace ead Sah tase te N. Y. C Am. Car & Fdy. 
1,000 Gondola’ sueroa onat A N. Y. C. Pressed Steel 
500 Gondola. sensi aes enema eas Ni YC; Gen. Amer. Car 
1,000 Amo Bok- oF ovis since eee eeiers Mz G: Pullman 

500 BOX EEE TO P&L 1 Standard Steel 
500 ELET. rE B. & A Standard Steel 


Effective Date of Firedoor Order Postponed 


THE INTERSTATE COMMERCE COMMISSION on April 10 an- 
nounced that, on petition filed by the American Railway Asso- 
ciation in behalf of its members, it had postponed from April 
1 to July 1 the effective date of that part of its recent order 
requiring the equipment of locomotives with mechanically-op- 
erated firedoors which applies to locomotives in service. The 
postponement applies only in those instances where necessary 
equipment is not available and all locomotives are to be equip- 
ped by July 1, 1931. The A. R. A. had asked a postponement 
to August 1, stating that the railroads find it impossible to 
comply with the order of February 21 in the time specified, 
but that they are proceeding with the application of the doors 
to the locomotives as they pass through the shops, in so far 
as the necessary designs and materials are available. 


Clubs and Associations 


Tue orrice of the Air Brake Association has been removed 
from 165 Broadway to Room 5605, Grand Central Terminal 
building, New York. 


Program for the Annual Meeting 


of the Mechanical Division 


Tuk SEssions of the annual meeting of the Mechanical Di- 
vision, A.R.A., to be held at Los Angeles, Cal., June 25-28, will 
be held in the meeting room of the Alexandria Hotel, which 
will also be the convention headquarters. 

A local committee of western railway and railway supply 
representatives, headed hy George R. Bierman, general passen- 
ger agent of the Union Pacific, has arranged a program of en- 
tertainment for the members and guests. Tickets for these 
entertainment features will be distributed to each member and 
the members of his family at the time of registration. 
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The members of the Railway Supply Manufacturers’ Associ- 
ation are invited to attend the sessions and, with the members 
of their families, to participate in the entertainment. 

The technical program for the four-day meeting is as fol- 
lows: 


Tuesday, June 25, 1929 
9:30 am. to 5:00 p.m. 


Invocation 

Welcome: Mayor of the City of Los Angeles 

Address: F poop i president, Southern Pacific 

Address: ishton, president, American Railway Association 


Address: È: E. Smart, chief of car equipment, Canadian National and 
chairman, Mechanical Division, American Railway Association 
Action on minutes of annual meeting of 1928 
Appointment of Committees on Subjects, Resolutions, Correspondence, etc. 
Unfinished business 
New business 
Report of General Committee 
Discussion of reports on: 
Nominations 
Design of shops and terminals 
Couplers and draft gears n 
Specifications and tests for materials 
Brakes and brake equipment 
Wheels 
Lubrication of cars and locomotives 


Wednesday, June 26, 1929 


0 a.m. to 5:00 p.m. 


9:3 
Hon. Frank M. McManamy, Interstate Commerce Commissioner 


Address: 
Address: Charles Dillon, vice-president and managing editor of Trans- 
portation 


Discussion of reports on: 
Car construction 
Arbitration 
Prices for labor and materials 
Tank cars 
Loading rules 
Safety appliances (including report from H. A. Johnson, director of 

research) 

Apprentice training 
Automotive rolling stock 
Electric rolling stock 


Thursday, June 27, 1929 
This day is set aside for a trip to Catalina Island. 


Friday, June 28, 1929 


9:30 a.m. to 12:30 p.m. 
Discussion of reports on: 
Locomotive and car lighting 
Locomotive design and construction 
Utilization of locomotives and fuel conservation 
Election of six members of the General Committee 
Adjournment 


Special Trains 


Several special trains are being arranged for. One of these 
on the Atchison, Topeka & Santa Fe will leave Chicago at 


- 10:30 p.m., Thursday, June 20, arriving at Los Angeles at 1:30 


p.m., Monday, June 24. There will be a three-hour stopover at 
Albuquerque, N. M., to permit a visit to the Santa Fe locomo- 
tive and car repair shops. Sunday, June 23, will be spent at 
Grand Canyon. 

The Chicago, Rock Island & Pacific will have a special train 
leaving Chicago at 11:30 p.m., Wednesday, June 19. It will 
stop over one day at Colorado Springs, leaving that place at 
6:00 a.m., Saturday, June 22, and going to Salt Lake City, by 
way of the Denver & Rio Grande Western. A stopover will 
be made at Salt Lake City from 8:30 a.m. to 3:00 p.m., Sunday, 
June 23. The train will reach Los Angeles at 2:35 p.m., Mon- 
day, June 24, by way of the Union Pacific. 

Two special trains will be operated over the Chicago & 
North Western-Union Pacific System. The first will leave 
Chicago at 8:30 p.m., Friday, June 21, arriving at Los Angeles 
at 2:30 p.m., Monday, June 24. The other special train over 
this route will leave Chicago at 8:30 p.m., Tuesday, June 18, 
and will include a three-day stopover at Zion National Park 
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and Bryce Canyon National Park; also time for a sight-seeing 
trip at Salt Lake City. It will arrive at Los Angeles at 2:30 
p.m., Monday, June 24. 

A special train will also be operated from St. Louis to Los 
Angeles over the Missouri Pacific, Denver & Rio Grande West- 
ern and the Union Pacific. It will leave St. Louis at 2:02 p.m., 
Friday, June 21, arriving at Los Angeles at 2:30 p.m., Monday 
June 24. A stopover of several hours will be made at Salt 
Lake City. 


Spring Meeting of Refrigerating 
Engineers at State College 


ARRANGEMENTS have been completed for the holding of a 
joint session of the Railroad Division of the American So- 
ciety of Mechanical Engineers with the American Society of 
Refrigerating Engineers at State College, Pa., Friday, June 
21. A program has been planned covering two sessions of 
three papers each and prepared discussion of specially assigned 
topics. A joint, informal dinner, at which executives promi- 
nent in both the railroad and refrigerating industries have been 
invited to speak, has also been arranged. 

The following is the program arranged for the three-day meet- 
ing of the American Society of Refrigerating Engineers, which 
includes the joint session with the Railroad Division: 


Thursday, June 20 

Morning 
Ice plant design g 
Factors in keeping ice plant records 
Oil engines for ice plant compressors 
Structures for ice plants 

Afternoon 
Climatic studies: effect on refrigeration ae 
Instruments for engineering measurements; electrical method 
Demonstration of heat transmission investigaticns 
Demonstration of testing machinery a 
Outing in mountains at Colerain Forge; visit to Ice Caves 


Friday, June 21 
Morning 


Symposium on Refrigerated Transport. 
Division, A.S.M.E. i 
Current practices in transit refrigeration 
Economic factors in handling perishables by rail, by J. W. Roberts, 


Joint sessiun with the Railroad 


assistant vice-president, Pennsylvania, New York. 
Practice in food handling 
Afternoon 
Symposium continued i . . 
Practice by E. A. Sweeley, mechanical 


in refrigerator car design, ) 
superintendent, Fruit Grower’s Express, Alexandria, Va. 
Machinery for precooling stations 

Research studies on refrigerated trains 


Informal banquet 


Saturday, June 22 


Technical session; household refrigeration 
Survey of household refrigeration industry 
Merchandising practice in refrigerators 
Research work in refrigerators 


All meetings will be held in the assembly room of Varsity 
Hall, State College. The exhibits will be in the mechanical en- 
gineering laboratory and thermal plant. 


The following list gives name of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad 
clubs. 

Arr-Braxe Assoctation.—T. L. Burton, Room 5605 Grand Central Ter- 
minal building, New York. 

American RarLway Association Division V—Mecnanicar.—V. R. 
Hawthorne, 431 South Dearborn St., icago. 
June 25-28, 1929, at Alexandria Hotel, Los Angeles, Cal. 

Division V—EguipmMent Patntinc Section.—V. R. Hawthorne, 
Chicago. Next meeting, Muehlebach Hotel, Kansas City, Mo., 
September 10-12. 

tviston VI—Purcuases anD Stores.—W. J. Farrell, 30 Vesey 
St., New York. Annual meeting guas 24, 25 and 26, 1929, at 
the Palace Hotel, San Francisco, Cal. 

American RaiLway Toor ForemMen’s Assocration.—G. G. Macina, 11402 
Calumet avenue, Chicago. Next meeting, September 11-14, 1929, 
Hotel Sherman, Chicago. 

AMERICAN Society OF MFcCHANICAL EnGIneers.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. 

American Socrety ror Stee, Treatinc.—-W. H. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. 

American Soctety ror Testing Matertacs.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

Ameznican Wripinc Socizty.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. 

AssocrtaTION oF Ratiway ErectricaL EnGineers.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting Hotel Sherman, Chicago, October 22-25. 

Canapranw Rattway CLus.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, es 
and August, at Windsor Hotel, Montreal, Que. Next meeting, May 
13 at 8 p.m. Annual meeting. Election of officers. 
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Car Fonemen’s AssociaTIOoN or CHrcaco.—G. K. Oliver, 7836 So. Morgan 
street, Chicago, Ill. Regular meeting second Monday in each month, 
except June, July and August, Great Northern Hotel, Chicago. Next 
meeting May 13. Paper on the Car Foreman's Relation to the 
Maintenance of Air Brakes will be read by L. M. Carlton. 

Car FOREMEN’S AssocIaTION oF St. Louis.—F. G. Wiegman, 720 North 
Twenty-third street, East St. Louis, Mo. Regular meeting first Tues- 
day in each month, execpt June, July and August, at Broadview 
Hotel, East St. Louis, Ill.. Next meeting May 7 at 8 p.m. Gen- 
eral discussion of changes in the A.R.A. Rules. 

Car Foremen’s Crus or Los AnGELES.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meetings second Friday of each month in the 
Pacific Electric Ċlub building, Los Angeles, Cal. 

Cumrrar Rartway CLus.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, except June, July 
and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE Car INSPECTORS AND Carn FOREMEN’S ASSOCIATION.— 
See Master Car Builders’ and Supervisors’ Ass’n. 

Crncinnatt Rartway Crus.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, Februar May, September and 
November. Next meeting May 14 at r .of Commerce. 
S aker ane Baggott of Dayton, Ohio. Motion pictures by the 

hiting Corporation and the Cincinnati Street Railway Company. 

CreveLanp RaiLway CLuB.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Mecting first Monday each month, except July, August and 
September at Hotel Hollenden, East Sixth and daperiar Ave. 

INTERNATIONAL RatLRoapD Master BLacksMITHS’ AssociaTION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting, August 20-22, 1929, Fort Shelby Hotel, Detroit. 

InTeRNaTIONAL RarLway FueL Assocration.—L. G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 1929 Annual meeting 
Hotel Sherman, Chicago, May 7-10, inclusive. 

TnternationaL Ratrway GENERAL ForeMen’s AssociaTION.—William Hall, 
1061 Wabash street, Winona. Minn. Convention Septem 
17-20, inclusive. 

Louisiana Can DEPARTMENT Association.—I. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master Borrermaxers’ AssocraTion.—Harry D. Vought, 26 Cortlandt St., 
New Yok Annual meeting May 21-24, 1929, Hotel Biltmore, 

tlanta, Ga. 

Master Car BuILDERS’ AND SUPERVISORS’ ASSOCIATION.—A. S. Sternberg. 
master car builder, Belt Railway of Chicago, Chicago. Annual 
convention September 4, 5 and 6 at the Hotel Sherman, Chicago. 

New Encianp Rartroap Crus.—W. E. Cade, Jr., 683 Atlantic Ave., 


Boston, Mass. Regular meeting second Tuesday in each month, 
excepting June, July, August and September, Copley-Plaza Hotel, 
Boston. ext meeting May 14. Annual banquet and entertainment. 


Naw Yorx Rartroap CLus.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

Paciric Rattway Cius.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetings, second Tuesday of each month in San Francisco 
and Oakland, Cal., alternately. 

Rattway Car DeEpaRTMENT Orricers’ Association.—See Master Car 
Builders’ and Supervisors’ Association. 

Rattway CLUB oF GreENVILLE.—Paul A. Minnis, Bessemer & Lake Erie. 
Greenville, Pa. Meetings third Thursday of each month, except 


June, July and August. A 

Rattway CLuB or PittssurcH.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and_August. Fort Pitt Hotel, Pittsburgh, Pa. 

Sr. Lovis Rairway CLus.—B. W. Frauenthal, M. P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

Sournern anD SouTHwestERN RaiLway CLUB.—A. T. Miller, P. O. Box 
1205 Atlanta, Ga. Regular meetings third Thursday in January. 
March, May, July, September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

Sovuruwest Master Car BUILDERS’ AND Supervisors’ Assocration.—See 
Master Car Builders’ & Supervisors’ Association. i 

TRAVELING ENGINEERS’ AssocraTION.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual mecting September 24-28, 
Hotel Sherman, Chicago. 5 f 

Western RaiLway CLus.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. Next meeting May 6, Hotel Sherman, Chicago. 
Annual dinner. Speakers: Walter Ww. Head, president, State Bank 
A Chicago, and Frank W. Noxon, secretary, Railway Business 

ssociation. 


Supply Trade Notes 


THE SCHAEFER EQuipMENT CoMPAny has removed its Pitts- 


burgh office from the Oliver building to the Koppers building. 


THE CuHIcaGo-CLevELAND Car Roorinc Company has moved 
its general offices to the Willoughby Tower, 8 South Michigan 
avenue, Chicago. 


THe SuLLIvAN Macutnery Company has moved its general 
oftices from the People’s Gas Building, Chicago, to the Wrigley 
Building. 


Cuarces E. Carpenter, president of E. F. Houghton & Co., 
Philadelphia, Pa., died at Miami Beach, Fla., on April 6, in his 
sixty-seventh year. 


B. H. Wrtnerspoon has heen elected president of the Pitts- 
burgh Testing Laboratory, Pittsburgh, Pa., and A. R. Ellis has 
been elected vice-president in charge of operations. 
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Cuar_es E. CARPENTER, president of E. F. Houghton & Com- 
pany, Philadelphia, Pa., died at Miami Beach, Fla., on April 6. 


Epwarp L. Hotljes has been appointed sales manager for 
William Sellers & Company, Inc., Philadelphia, Pa. Mr. Holljes 
has been directing the sales of the company for a number 
of years. 


S. H. Truitr has been appointed district sales manager of 
the Philadelphia district of the Central Alloy Steel Corpora- 


tion. Mr. Truitt formerly was assistant sales manager at 
Philadelphia. 


E. C. AnpersoN has joined the sales force of the Modern 
Tool Division of the Consolidated Machine Tool Corporation 
at Chicago. Mr. Anderson was formerly connected with the 
Stocker-Humely Wachs Company, Chicago. 


THE WHiItTING-ADAMS CoMpPANyY, brush manufacturers of 
Boston, Mass., have established export and industrial sales 
offices at 30 Church street, New York, in charge of Chas. A. 
Darby, Jr., district sales manager. 


Daniet B. VarL, for many years foreman painter of the 
Erie Railroad car shop at East Buffalo, N. Y., and for the 
last 18 years railroad sales representative for James B. Sipe & 
Co., Pittsburgh, Pa., died at his home in Buffalo on March 30. 


THE NAME of the Deremer-Blatchford Company has been 
changed to the Blatchford Corporation, Chicago, following 
the retirement of W, L. Deremer from the former company 
and the acquisition of his interests by Carter Blatchford who 
becomes president of the new company. 


Wiiu1am C. DIcKERMAN, vice-president in charge of opera- 
tion of the American Car & Foundry Company, has been 
elected president and a director of the American Locomotive 
Company, succeeding William H. Woodin, who will remain 
as chairman of the board. 


Wuttam C. DICKERMAN, vice-president of the American Car 
& Foundry Company, has been appointed president of the 
American Locomotive Company, succeeding William H. 
Woodin, resigned. Mr. Woodin retains the chairmanship on the 
board of directors of the American Locomotive Company and 
the presidency of the American Car & Foundry Company. 


E. P. Boyer has been elected vice-president of the Alexander 
Milburn Company, Baltimore, Md. Mr. Boyer became asso- 
ciated with the Milburn Company in 1919 as Philadelphia dis- 
trict manager, In May, 1926, he established the Milburn 
Sales Company, handling the Philadelphia territory, and later 
the New York and Chicago sales. Late in 1928 he was also 
elected vice-president of the Milburn Sales Corporation and 
the Milburn Paint Spray Corporation. 


CHARLES PHILIP CoLEMAN, formerly president of the Worth- 
ington Pump & Machinery Corporation, died on April 13 at 
Washington, at the age of 64. Mr. Coleman served from 1887 
to 1898 with the Lehigh Valley in various positions and then 
went with the Bethlehem Steel Company for about one year. 
He subsequently returned to the Lehigh Valley as purchasing 
agent, resigning in February, 1903. He was president of the 
Worthington Pump and Machinery Corporation from 1918 to 
1926. At the time of his death, Mr. Coleman was president of 
the Mt. Hope Bridge Company and of the Sandusky Bay 
Bridge Company. 


THe Batpwin Locomotive Worxs, Philadelphia, Pa., has 
purchased a substantial interest in the business of the Geo. D. 
Whitcomb Company, Rochelle, Ill. The Whitcomb company 
is now building straight gear driven machines powered by 
gasoline, distillate and oil engines, in sizes up to 50 tons, de- 
veloping draw bar pulls in low gear up to 25,000 lb., and has 
now developed gas and oil-electric locomotives up to 100-ton 
sizes, and can furnish the railways locomotives with a maximum 
draw bar pull of 50,000 Ib. The Baldwin Locomotive Works 
will sell the Whitcomb locomotives and products in foreign 
countries through its own representatives, located in all parts 
of the world and will handle the railway field in the United 
States. 
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THE Brrp-ArcHER Company, Chicago, has made the follow- 
ing promotions in its organization: P. B. Bird, president, has 
been elected chairman of the board of directors, with office 
at 1 East Forty-second street, New York. He will continue 
actively in charge of policy and finance. L. F. Wilson, vice- 
president and general manager, has been elected president and 
general manager, in charge of the company’s operations gen- 
erally, with office at Chicago; W. E. Ridenour has been elected 
executive vice-president with office at Philadelphia, Pa., his 
duties to include those of chief chemist as heretofore; C. A. 
Bird has been elected secretary with office at New York; H. 
C. Harragin has been appointed district manager with office at 
New York, in charge of operations in the eastern section of 
the United States, reporting to the general manager; T. A, 
Peacock has been appointed district manager: with office at Win- 
nipeg, Manitoba, in charge of operations throughout Canada, 
reporting to the general manager; S. P. Foster has been ap- 
pointed assistant to the president with office at Chicago and 
combines the duties of chemical engineer with the duties of 
assistant to the president. 


R. H. Riptey, second vice-president of the American Steel 
Foundries, Chicago, has been promoted to senior vice-presi- 
dent; J. C. Davis, fourth vice-president in charge of operations 
has been appointed ad- 
visory vice-president of 
operations, and is suc- 
ceeded by A. W. Wal- 
cher, assistant to the 
fourth vice-president; 
F. <A. Lorenz, Jr, 
works manager at In- 
diana Harbor, Ind., 
has been appointed as- 
sistant to the vice-pres- 
ident in charge of op- 
erations; F, B. Ernst, 
assistant to the first 
vice-president, has been 
appointed vice-presi- 
dent, sales department; 
H. D. Hammond, man- 
ager, miscellaneous 
sales department, has 
Blank-Stoller, Inc. been appointed vice- 

Robert H. Ripley president in charge of 

miscellaneous sales and 

G. F. Slaughter, representative, has been appointed vice presi- 
dent, sales department. 


Robert H. Ripley, who has been elected senior vice- 
president, was born at Boston, Mass., on June 6, 1876, 
and after attending Shattuck School, Fairbault, Minn., 


he graduated from Cornell University in 1899. In the latter 
year he was admitted to the Illinois bar and engaged in the 
practice of law at Chicago for a year, During 1901 and 1902 
Mr, Ripley served as a salesman for the Railway Steel Spring 
Company and he was then connected with the Simplex Rail- 
way: Appliance Company for the following three years. In 
1905 he was elected vice-president of the American Steel 
Foundries, serving in that capacity and as second vice-presi- 
dent until his election to senior vice-president on March 21. 

Fritz B, Ernst, who has been elected vice-president, sales 
department, was born in Madison, Ind, and graduated from 
a civil engineering course at Purdue University in 1900. From 
1900 to 1902 he served on the editorial staff of the Railway 
Age, then returning to Purdue University as an instructor in 
car design, locomotive design and railway mechanical engineer- 
ing. In 1906 Mr. Ernst became connected with the Fitz- 
hugh-Luther Company, Hammond, Ind., where he remained 
until May, 1907, when he was appointed sales enginecr of the 
American Steel Foundries at New York. He was promoted 
to assistant to the first vice-president at Chicago in 1912 
and in 1924 he was further promoted to assistant first vice- 
president, his election as vice-president becoming effective on 
March 21. 

H. D. Hammond, who has been elected vice-president, in 
charge of miscellaneous sales, during his early training spent 
four years in the offices of Robert Wetherill & Co., Corliss 
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engine manufacturers, at Chester, Pa., and one year with 
the Keystone Drop Forge Works at the same point, entering 
the service of the American Steel Foundries at the Thurlow 
((Pa.)' works in September, 1906. In March, 1910, he was 
transferred to the Pittsburgh (Pa.) sales office and three 
years later he was appointed production engineer at the In- 
‘diana Harbor (Ind.) works. Mr, Hammond was promoted 
to manager of railroad miscellaneous sales at Chicago in 
March, 1915, and in December, 1917, he was further advanced 
to general manager of miscellaneous sales, a position he held 
until his election as vice-president in charge of miscellancous 
sales on March 21. 


Tue Cuicaco Mitt & Lumser Corporation has started work 
on a plant at Greenville, Miss., in which it will manufacture 
insulating board for use in the construction of refrigerator 
cabinets, refrigeration cars and other places where a non-con- 
ductor of heat and cold is demanded. Walter P. Paepcke is 
president of the corporation; O’Neill Ryan, sales manager, was 
formerly assistant general manager of the Celotex organiza- 
tion, and George W. Powers, in charge of production, was 
formerly with the Insulite Corporation. Sales headquarters 
will be maintained in the Conway building, Chicago. 


Gabriel F. Slaughter, who has been elected vice-president, 
sales department, started his early career in the stores depart- 
ment of the Chicago & North Western in 1897. In the same 
year he was promoted successively to supervising storekeeper 
and. to gencral storekeeper, both with headquarters at Chicago, 
holding the latter position until 1902 when he was appointed 
St. Louis (Mo.) representative of the National Malleable 
Castings Company. In 1903 Mr. Slaughter was appointed 
sales agent of the Simplex Railway Appliance Company and 
in 1905 when this company was acquired by the American 
Steel Foundries he was apopinted to a similar position with the 
parent company, a position he retained until his election as 
vice-president, sales department, on March 21. 


Personal Mention 


General 


WituiraM C. SeaLy, who bas been appointed superintendent, 
motive power shop, of the Canadian National at Stratford, 
Ont., was born on November 29, 1886, at Stratford. He at- 
tended high school and on September 8, 1902, was employed by 
the Grand Trunk as a messenger. He became a clerk on No- 
vember 1, 1902; a machinist apprentice on June 1, 1903, and 
a machinist on June 1, 1908. He was promoted to the position 
of foreman on November 1, 1909; transferred to Toronto, 
Ont., as general foreman on December 11, 1910; promoted to 
assistant master mechanic on November 1, 1912, and appointed 
master mechanic on May 1, 1915. He was transferred to the 
Stratford shop as foreman on September 1, 1917, and on 
January 1, 1921, was appointed to the position of general 
foreman which he held at the time of his recent promotion to 
superintendent, motive power shop. 


Master Mechanics and Road Foremen 


S. R. MaAvuLpIN, master mechanic of the Illinois Central at 
Clinton, Ill., has been transferred to Jackson, Tenn. 


J. F. Kimsevv has been appointed master mechanic of the 
New Mexico division of the Southern Pacific, with headquar- 
ters at Tucumcari, N. M., succeeding E. Gordon, retired. 


Danie, W. SAunveRS, general foreman in the locomotive 
department of the Illinois Central at Twenty-seventh street, 
Chicago, has been promoted to master mechanic of the Spring- 
field division, with headquarters at Clinton, JN. 
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Epwarp Poo. has been appointed master mechanic of the 
Delaware division of the Erie, with headquarters at Port 
Jervis, N. Y., succeeding J. H. Winfield, who has been granted 
a leave of absence. : : 


F. I. NEsBIT, general foreman in the mechanical department 
of the Spokane International, has been promoted to master 
mechanic, with headquarters as before at Spokane, Wash. Mr. 
Nesbit succeeds C. H. Prescott, who has retired from active 
duty after 23 years of service. Mr. Prescott remains with the 
railroad in a consulting capacity. 


Purchases and Stores 


E. F. Grisius has been appointed division storekeeper of the 
Sioux City and Dakota division of the Chicago, Milwaukee, St. 
Paul & Pacific, with headquarters at ‘Sioux City, Iowa, succeed- 
ing G. F. Lake, resigned. 


Harry L. Stamp, local storekeeper of the Chicago, Milwau- 
kee, St. Paul & Pacific at Harlowton, Mont., has been pro- 
moted to division storekeeper, with headquarters at Mobridge, 
S. D., succeeding F. J. Kratschmer, resigned. 


F. C. Riey, traveling storekeeper and maintenance inspector 
of the Chicago & Alton, has been promoted to assistant general 
storekeeper, with headquarters at Bloomington, Ill., succeeding 
E. L. Murphy, who has resigned. 


J. C. Hart, chief clerk in the office of the division store- 
keeper of the Chicago, Milwaukee, St. Paul & Pacific at Min- 
neapolis, Minn., has been promoted to division storekeeper of 
the Iowa and Dakota and the Southern Minnesota divisions, 
with headquarters at Mason City. 


Obituary 


Tuomas H. Yorke, master mechanic of the Third division 
of the Oregon Washington Railroad & Navigation Company, 
with headquarters at Spokane, Wash., died at his home in that 
city on February 24. 


WittiaM WALKER, who retired from active service as super- 
intendent of shops of the Missouri-Kansas-Texas at Sedalia, 
Mo., on January 1, died at, his home in that city on March 19. 
Mr. Walker had been connected with the Katy at Sedalia for 
40 years. 


G. E. Tomson, district master car builder of the New York 
Central at Englewood, (Chicago) Ill., died at Hot Springs, 
Ark., on February 4. Mr. Thomson had gone to Hot Springs 
to recover from a two weeks’ illness from influenza and died 
in a doctor’s office after alighting from a train. 


Howard STILLMAN, retired mechanical engineer and engineer 
of tests of the Southern Pacific, with headquarters at San 
Francisco, Cal., who died on February 7, had been in the 
service of that railway and the Central Pacific for 50 years. 
He was born on September 24, 1855, and graduated from the 
College of Mechanics of the University of California in 1877. 
While attending the University of California, Mr. Stillman 
worked at various times as a chainman on the Southern Pacific 
at Los Angeles, Cal., beginning in May, 1874. In 1877 he be- 
came an apprentice machinist in the Sacramento, (Cal.) shops 
of the Central Pacific and from 1880 to 1888 he served as a 
draftsman at the same point. He was then promoted to master 
mechanic at Tulare, Cal. and in 1889 he was transferred to 
Dunsmuir, Cal., where he remained until 1893 when he was 
promoted to engineer of tests of the Southern Pacific, with 
headquarters at Sacramento. In 1905 Mr. Stillman’s headquar- 
ters were transferred to San Francisco and in the following 
year he was in addition appointed mechanical engineer of the 
Southern Pacific. He retired from active duty in 1924. 
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Machine-Tool and Shop-Equipment 
Tendencies 


By the Editor 


in recent years. With income restricted because 

of the regulation of freight and passenger rates, 
with rising labor costs, with steadily mounting taxation, 
and facing serious competition for both freight and pas- 
senger business, the struggle has indeed been a desper- 
ate one. 

Army officers have instilled into them at West Point 
something of the philosophy of General Grant—‘‘Never 
over-estimate the strength of the enemy.” Were it not 
that the railroad organizations were dominated by some 
such philosophy they could not have so fearlessly and 
successfully overcome the desperate odds in 1923, when 
almost in the face of disaster they entered into an im- 
provement program which meant not only the building 
up of a high state of morale, but the expenditure of 
literally billions of dollars for capital account over the 
following five years; this in spite of the fact that they 
were not allowed to earn anywhere near what Congress 
and Interstate Commerce Commission designated as a 
reasonable rate of return upon a low tentative valuation. 

Apparently the legislative and regulating authorities 
believed that they must, like the Spartan father, either 
kill the weakling off or see it grow and develop under 
harsh and what in this day and generation would be re- 
garded as unnatural or even inhuman methods. 

Today the railroads are setting a pace which is far 
in advance of that of the average American business or 
industry. This is being reflected in no uncertain man- 
ner in the administration of their mechanical depart- 
ments. The slogan of the operating department is to 
“keep the cars moving.” This means that the locomo- 
tives and cars must be maintained in a high state of 
efficiency. The mechanical department, which formerly 
was regarded more or less in the light of an orphan 
or a neglected stepchild, has come into its own. Nat- 
urally it must show real results for every dollar ex- 
pended, but on most roads it is no longer starved until 
it has become indifferent or anemic; it is no longer 
regarded as a fifth wheel or a non-productive factor. 


T HE railroads have had anything but an easy task 


The “improvement minded” officer or supervisor (we 
acknowledge credit to President George Hannauer of 
the Boston & Maine for this pointed expression) is 
enabled to think in larger terms than homemade shop 
kinks, and is facing up to his task in a bigger and more 
masterful manner, since he has to a greater degree than 
ever before the support (financial and otherwise )-of his 
management. Not that this is altogether true in all 
cases, nor that many managements have advanced as far 
in this respect as might be desired. 

Nevertheless, the average mechanical-department ex- 
ecutive has been granted a far greater degree of author- 
ity and responsibility than was his even a few years 
ago. The results are evident in the improved equip- 
ment, both as to design and maintenance. Where 
wrecks caused by defective equipment were frequent 
not so many years ago, today they are few and far 
between. Even hot boxes and draft-gear failures are 
becoming so unpopular that they, too, may soon be a 
thing of the past. The rest of the railroad plant has, 
of course, had its share in this improved performance, 
but we speak now of the mechanical department only. 


Objectives of This Number 


The Railway Mechanical Engineer in its Annual Shop 
Equipment Numbers has for many years focused at- 
tention on problems concerned with shop facilities and 
equipment. Until recently it has each year considered 
in these numbers a few specific problems, which at the 
time appeared to be of outstanding importance. The 
aces in a given number were thus not necessarily re- 
ated. 

Last year, for the first time, all of the special feature 
articles were directed to problems involved in the selec- 
tion, purchase and handling of machine tools. The re- 
ception accorded it was so cordial and enthusiastic that 
this year we are emboldened to use the same general 
method of approach, the objective this time, however, 
being to indicate what the future attitude of the rail- 
roads will be toward modern mechine tools and shop 
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equipment, based on the present attitude of those rail- 
roads now in an advanced position in this respect. 


Two Surveys Made - 


To accomplish this purpose our editorial staff has 
recently made a survey of shop conditions on a number 
of railroads—fourteen, to be exact. Then, because the 
machine-tool builders have some shop production prob- 
lems not entirely unlike those in a railroad repair shop, 
and because, as builders and merchandisers of machine 
tools they may be expected to possess an expert knowl- 
edge of how best to handle their own machine-tool and 
shop-equipment problems, we have made a survey of 
conditions and methods in the plants of several repre- 
sentative machine-tool builders. - We shall not attempt 
here to sum up these two surveys—they speak for them- 
selves and contain much of interest and practical value 
to the railroad officer who is interested in efficient, eco- 
nomical and effective maintenance and repair practices. 


Industry and Transportation Intimately 
Related 


Entirely aside from these surveys, one thing must be 
evident to thoughtful railway officers, and that is, that 
the rapidly changing economic conditions in this country 
in recent years make it necessary for them to be keenly 
awake to their own peculiar problems—-knowing and 
understanding the exact facts about the operations and 
costs, and the possibilities of improvement, and studying 
carefully the tendencies, not only in their own depart- 
ments and on their own roads, but in the railroad and 
industrial world generally. Demands for service and 
standards of service seem to change almost overnight. 
Developments in the industrial and commercial world 
go forward by leaps and bounds. The railroads are an 
integral and vital part of the great modern industrial 
organization, with its mass-production methods, its in- 
tricate problems of distribution and its high-pressure 
merchandising practices. 

Railroad officers (and this includes department of- 
ficers and supervisors) cannot remain isolated on the 
basis that their tasks are entirely different from those 
of other industrial and manufacturing organizations. 
They can learn much from these concerns in the way 
of methods, practices, tools and equipment. They can 
at the same time help to cultivate better relations with 
the railroads’ patrons and shippers by visiting their 
plants and getting better acquainted with them. 


Constructive Suggestions from the Outside 


Partially for these reasons, we present the article 
“Plant Engineer Looks at Railroad Shop.” It was pre- 
pared by an engineer now engaged in automobile pro- 
duction, but who has had railroad shop experience. It 
is written, therefore, in an understanding and construc- 
tive way that we believe will not only be exceedingly 
helpful to our readers, but will be appreciated by them. 

As in the two articles previously mentioned, emphasis 
is placed on the need of a department which will special- 
ize on shop engineering problems and the study and 
care of machine tools. Distinct advance has been made 
in this direction by not a few railroads, some of which 
established such departments many years ago, as read- 
ers of our predecessor, the American Engineer and 
Railroad Journal, will recall. Not all mechanical de- 
partments, however, have fully caught a vision of the 
possibilities. 

Shop scheduling systems! For at least a quarter of 
a century this journal and its predecessors have fought 
for their introduction. It was a long, hard battle, but 
today shop scheduling systems are generally used, in 
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some form or another, in all progressive railroad repair 
shops. That all is not quite as it should be, however, 
and that there are still great possibilities of perfecting 
shop scheduling systems, may be inferred from the 
Plant Engineer’s statement that, “One or two of the 
railroad shop scheduling systems that -it has been my 
privilege to observe, seem to be designed to provide a 
rather elaborate collection of alibis for the different de- 
partments, as to why they failed to meet the schedule.” 
A fair criticism for certain applications, no doubt, but 
we do know of several shop scheduling systems that 
are simple and effective and which almost unerringly 
discover weak spots, thus making it possible to 
strengthen them and speed up production along sound 
lines. 
Shop Transportation 


As far back as we can remember, ambitious mechan- 
ical-department officers have been studying the rear- 
rangement of shop tools to facilitate production and re- 
duce costs. This has been quite evident where certain 
shops have been visited at intervals of a few years. 

Closely allied to this, and a part of the same general 
strategy, progressive officers have continually experi- 
mented with and adopted material-handling apparatus 
of one kind or another, as it has been developed. The 
railroads have not been far behind the industries in 
taking advantage of these things, except that the nature 
of some of the industries is such that they can use them 
more extensively. 

It was our own organization, “The House of Trans- 
portation,” as the Simmons-Boardman Publishing Com- 
pany has been designated, that published the first and 
only material-handling cyclopedia. The use of material- 
handling apparatus is steadily expanding in all industrial 
operations and the railway mechanical department 
should follow developments closely, since as “Bill Bab- 
bitt” so patiently explained to “Highball Scott,” “In a 
railroad shop we have a transportation system within a 
transportation system.” For this very reason railroad- 
ers should be the most alert to arrange and co-ordinate 
properly their repair-shop practices and utilize material- 
handling apparatus wherever it is advantageous. 

Our old friend, “Bill Babbitt” gets this over to “High- 
ball Scott,” the master mechanic, in his characteristic 
way and in the form of homely philosophy which is easy 
to read and grasp—a contrast to what some of our 
friends refer to as our highbrow editorial treatment, 
which apparently does not always register quite so ef- 
fectively as we had hoped for. “Bill” is a good friend 
of ours, but we still maintain that we can say the same 
thing in lots less words, if not quite so effectively. 


Modern Methods of Finishing 


One of the most perplexing problems in the main- 
tenance of passenger cars has been to increase the dur- 
ability of the finish and to reduce the length of time in 
the paint shop, as well as the labor cost of applying the 
finish. A comparatively heavy investment was believed 
to be warranted, if even a small part of this long period 
could be saved or the life increased. Then came the 
spray application of finishes and the modern finishes 
which are now so generally used on automobiles. These 
can be easily applied and require only a very small per- 
centage of the time compared with the older methods. 
There has been one uncertainty in relation to the gen- 
eral adoption of these finishes by the railroads for their 
passenger equipment—the question of safety and the 
fire hazards in the finishing shop. Fortunately these 
hazards can be largely, if not entirely, eliminated. One 
of our feature articles deals with this problem. 


Vol. 103, No. 6 


How Changing Conditions 


Shop Equipment 


Concentration of repair work is necessitating the installation 


of modern shop facilities 


through a period of transition in which important 

changes are taking place affecting the policies of 
motive-power and rolling-stock maintenance. These 
changes are prompted in part by newly developed me- 
thods in the operating departments and by the necessity 
of maintaining equipment to higher standards and at the 
same time of performing the maintenance operations 
with a reduction -in time and cost. 

In order to present as up-to-date a picture as possible 
concerning these factors which have a bearing on the 
shop equipment problem, the Railway Mechanical 
Engineer has, within the past three months, made a 
first-hand study of conditions on 14 representative rail- 
roads operating in territory covering practically the 
entire country. The railroads in question cover 58,520 
route miles, operate and maintain 16,528 locomotives, 
620,500 freight cars and 16,464 passenger cars. The 
conditions as presented represent the character of the 
practices and the attitude toward shop facilities on 
these roads only but it is believed that the similarity of 
methods indicates a definite trend toward certain factors 
which have an important bearing upon the machine- 
tool and shop-equipment problem. 


Te railroads of the United States are passing 


June, 1929 
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During the past seven years the railroads of this 
country have abandoned 78 locomotive shops and 271 
engine terminals. This has been the natural result of 
such operating factors as the extension of locomotive 
runs and the inability of small, poorly equipped loco- 
motive shops to overhaul motive power with the same 
facility and degree of economy as the larger, better 
equipped shops. There is, therefore, a tendency to 
concentrate repair work at shops which are strategical- 
ly located in relation to the operating characteristics of 
the different roads and which, at the same time, are 
sufficiently in keeping with modern ideas of layout to 
make it economical to modernize the facilities. 

The application of this tendency to concentrate or 
centralize heavy repair work seems to take definite 
form in relation to the size and physical character of 
the railroad. On one road studied, involving only about 
400 route miles and approximately 325 locomotives, all 
of the classified repair has been concentrated at a single 
modern locomotive shop on the system and the smaller 
shops at outlying points abandoned. When it was de- 
cided to centralize all repairs at the single point, an 
extensive program of machine-tool rehabilitation was 
inaugurated as a result of which the shop, at the pres- 
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ent time, is equipped with modern machine tools, prac- 
tically none of which are over ten years old. Heavy- 
duty milling machines and modern internal and external 
grinding machines have replaced the planer, slotter and 
the older types of general-purpose tools. Wherever 
accurate studies indicated the wisdom of such a course, 
machines were installed which would produce locomo- 
tive parts on a quantity basis but, owing to the relative- 
ly small number of locomotives, machines of the fully 
automatic type are not to be found in this plant. The 
turret lathe, with modern tooling equipment, has taken 
much of the work away from the engine lathe where 
it can be economically tooled up for the production of 
small lots. The mechanical officer of the road in 
question has stated that there has been a reduction in 
the cost of locomotive repairs per locomotive-mile and 
an increase in the assigned mileage between classified 
repairs largely as a result of the installation of modern 
machine tools and material-handling equipment. 

On one of the farger roads, involving over 5,500 miles 
of line and 2,400 locomotives, the repair work has been 
centralized at three important shops one of which has 
been especially equipped to handle a specific type of 
locomotives, The largest of the three shops has been 
organized as to personnel and facilities much on the 
order of a manufacturing shop, by which is meant that 
a large part of the shop operation is devoted to the 


production of locomotive parts in quantities, for ship- 


ment to outlying points. These shops are equipped 
with the most modern production machines, including 
many automatics which turn out such parts as may be 
made from iron, steel and brass bar stock and manu- 
facturing such parts as cylinder packing rings, piston- 
valve rings and piston-valve bushings. 

On all but two of the roads included in this survey 
there has been a decided move toward concentration of 
repair work. The two exceptions were roads having 
operating and physical characteristics so radically dif- 
ferent from the others that the maintenance problem 
must necessarily be, solved in other ways. On one of 
these two roads, covering a broad expanse of territory 
involving 8,000 route miles, the 2,300 locomotives in 
service are given heavy classified repairs at three large 
strategically-located back shops while the lighter classi- 
fied and running repairs are handled at a number of 
well-equipped smaller shops which, in many cases, may 
best be described as “combination engine terminals and 
back shops.” This road has built a number of new 
shops to handle lighter classified repairs and has recent- 
ly built a new heavy repair shop involving an expendi- 
ture of over three million dollars. It is interesting to 
note that in building new shops af several points on 
the road to replace obsolete facilities, all of the old 
machine tools were retired and the new buildings were 
equipped with modern tools capable of the maximum 
output of modern tool steels. 


Material-Handling Equipment 


Several of the roads surveyed have made elaborate 
studies of the problem of handling and transporting 
parts and materials. Electric hoists on individual cranes 
and additional installations of travelling cranes have 
served to reduce the handling of parts in process of 
manufacture or repair in the main shops. Motorized 
delivery systems have been installed to place materials 
at the point of use and have served to eliminate the 
expensive and time-consuming method of handling parts 
by. manual labor. In many shops electric platform 
trucks are now used to handle parts and materials which 
were previously loaded on skids. Mechanical officers 
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indicate that they recognize the possibilities of substan- 
tial economies by modern material-handling methods. 

To sum up the back shop situation it may be said 
that, where operating and physical characteristics of 
the road permit, there is a tendency to centralize repair 
work at a smaller number of better equipped shops. 
These shops are being equipped with the best of modern 
machine tools and the shops are being organized to 
manufacture locomotive parts in quantities, either for 
shipment to outlying points or in order to have such 
parts on hand before the locomotives are taken into the 
shops for general repairs. In some cases the experi- 
ment is being tried out of working far enough ahead on 
the production or repair of parts so that sets of princi- 
pal parts, such as rods, driving boxes, spring rigging, 
motion parts, etc., are on hand when the locomotives 
arrive at the shop so that several days are cut off from 
former heavy classified repair schedules. 


The Engine Terminal 


The extension of locomotive runs has probably been 
one of the most important factors in prompting certain 
changes that have taken place in engine-terminal meth- 
ods and facilities in the past few years. Needless to say, 
this factor has undoubtedly had much to do with the 
abandoning of many of the 271 engine terminals that 
have been closed since 1922, and the many others which 
have been reduced to the handling of yard engines and 
road locomotives in purely local service. 

With the necessity of a higher standard of main- 
tenance came the practice of making periodical repairs, 
in most cases at 30-day intervals. The evolution of this 
practice may be seen in an experiment, now being tried 
out on one road, of reconditioning locomotives every 90 
days irrespective of their immediate requirements. The 
program includes the removal of all rods, boxes, run- 
ning gear and motion work and putting the parts in 
first class condition with the object of eliminating, if 
possible, all locomotive failures and minor running re- 
pairs during the 90-day intervals. 

With a single exception, all of the roads included in 
this survey are concentrating running repairs and serv- 
icing locomotives at fewer terminals and, coincident 
with this practice, there is a decided tendency to equip 
engine terminals with better shop facilities. The en- 
gine terminal in years gone by has usually been looked 
upon as the place to send machine tools which have 
outlived their usefulness in the back shop. Today the 
engine terminal has assumed a position of sufficient 
importance in the operating scheme to warrant real. 
study of the problem of laying out and equipping the 
machine shop with carefully selected new machine tools. 
The attitude of many mechanical officers at present is 
that a machine which can no longer serve the back shop 
efficiently has only one destination—the scrap pile. 

Because of the fact that the older type of engine 
terminal did not receive much attention when new facili- 
ties were being considered, it is evident that a great deal 
of progress in methods should be observed. One of the 
most fertile fields for the improvement of material- 
handling methods was in and around the engine house. 
Because of the nature of construction, overhead crane 
facilities were usually out of the question. The elec- 
tric crane truck has solved a most difficult problem in 
eliminating arduous manual methods in transporting 
materials and handling parts during repair work. In 
some engine houses of existing construction, where 
space between the stalls is limited, overhead monorail 
hoists at each stall handle the material or parts along- 
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side the locomotives and into the outer circle, where 
electric trucks can operate conveniently. 


The Car Shop 


Probably the most radical change that has taken 
place in the character of maintenance work within re- 
cent years has been the adoption of some form of the 
progressive system of making freight car repairs by 
practically all important roads. Owing to the fact that 
larger numbers of cars of a single type are concentrated 
for repairs, this change has been a factor in the elimina- 
tion of many small car-repair points. Most of the 


larger roads have not only specialized freight car re- 
pairs with respect to types of cars but there has been 
a tendency to specialize the repair work at different 


Right—Freight car shop 
operated on the spot 
system 


points on the road with the idea of obtaining maximum 
output by equipping specific repair points for the repair 
of a given type of car. The concentration and spe- 
cialization of repair work has permitted the utilization 
of many of the facilities that have served well in other 
departments. Unfortunately, except at points where 
large permanent car-repair shops have been adapted to 
the progressive system, the car department seems to 
have been obliged to rely upon many inefficient, home- 
made tools. ‘his has been particularly true in the case 
of many air-operated forming and bending devices. 
Substantial economies may still be effected by the in- 
stallation of adequate machine equipment at freight car 
shops, particularly those making steel car repairs. 
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On some of the larger roads there is a tendency to 
fabricate many steel car-parts at central shops for ship- 
ment to outlying points as well as to purchase fabricated 
parts from outside sources. 

One very important phase of freight car repair work 
which indicates the need of special study is that of 
material handling. Some of the more progressive roads 
have solved this problem, especially in connection with 
the repair of open-top steel equipment by the construc- 
tion of permanent concrete roadways or floors at the 
repair shop to permit the use of electric crane trucks. 


Passenger Cars 


Owing to the relatively small amount of equipment 
involved, passenger-car repairs are usually carried on 


Left: A modern engine- 
terminal machine shop 
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at one shop point, unless the system is unusually large. 
The indications now are that many railroads have about 
reached the point where more machinery and equip- 
ment must be installed for handling passenger car re- 


pairs. Much of the present all-steel equipment has 
reached a point where corrosion and deterioration of 
side sheets, posts and braces now, or soon will, necessi- 
tate extensive repairs. This will require the installation 
of. punching, shearing and forming machinery in many 
of the shops to take care of this work, with the alter- 
native that formed parts may be purchased from out- 
side sources. The repair of steel passenger cars is also 
involving an increasingly large use of welding opera- 
tions. 
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‘Transportation 


Problem of the 
Railroad Shop 


ness Bureau had been a highly successful affair. 

Mr. Alonzo Slick, who made a prosperous liveli- 
hood organizing this and similar business associations, 
had cultivated an abundance of good cheer through 
sundry songs, read from leaflets, by his guests. By re- 
peated hand shakings and back pattings, he had many of 
his guests in that happy mood where gold bricks and sure 
thing business opportunities are readily exchanged for 
cold, hard cash. - 
© Slick had allowed his imagination full sway in outlin- 
‘ing the possibilities of Rockside as a commercial center, 
were the town possessed of a properly functioning Better 
Business Bureau. He called attention to the potential 
hydro-electric resources of Carbon Valley. He visioned the 
untold mineral wealth, which, for all his hearers knew, 
might lie beneath their very feet. He intimated that the 
brand of sunshine with which Rockside was favored was 
unequalled any place upon the face of the earth. And the 
transportation industry, that mainstay of civilization, and 
those stalwarts who regulated the functionings of the 
great transportation machine. He lauded the Carbon 
Valley Railroad’s representative, Highball Scott, master 
mechanic, Rockside shops, in a manner unfamiliar to the 
ears of that hard-working shop executive. 

Tom James of the Commercial Engineering Company 
was driving through that day and had stopped to say 
hello to his railroad friend. Bill Babbitt, ex-supplyman, 

4 


T HE booster luncheon of the Rockside Better Busi- 


* This is one of the series of stories written by a railroad man who 
was once a pedlar. 
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proprietor of Evergreen Nursery Farms, who was in 
town that day, had also taken a few moments to see 
friend Scott. Thus it came about that James and Babbitt 
were present at the Better Business Bureau booster 
luncheon, the guests of Highball Scott, who, as one of 
the prominent citizens of Rockside, had been requested 
to aid in the organization of the Better Business Bureau. 

“Fellows,” said Highball, as the three stopped in his 
office after lunch, “we must admit that, although Mr. 
Slick’s statements may sound over enthusiastic, Rockside 
has a future and also that transportation is one of the 
mainstays of our highly civilized nation.” 

“Right you are,” said Bill, “and I'll farther commit 
myself by stating that it is my honest belief that the 
stranger in your midst, Mr. Slick, could sell fur coats in 
the region of the equator, and electric refrigerators in the 
polar regions. How did he sound to you, Tom?” 

“Sounded to me that while the gentleman’s speech 
would indicate that he had but a single thought at heart— 
the future of Rockside—his underlying motive was to 
sell a nickel-plated, ready-to-run Better Business Bureau 
to the denizens of Rockside for a good stiff price of 
admission.” 

“He did lay it on thick,” said Highball, “particularly 
the importance of the transportation industry. He is 
here to organize a Better Business Bureau, sure enough, 
but at the same time he put me to thinking of this trans- 
portation industry from the angle of the outsider. I 
never realized what transportation meant until he showed 
how the milk, pure and fresh from the contented cow 
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DANGER 
LIVE WIRES 


on a farm along the Carbon 
Valley, was quickly and surely 
carried to the city to save the 
precious life of the under-nour- 
ished child of the tenements.” 


A Look at Shop 
Transportation 


“Pears to me,” retorted Bill, 
“that the transportation industry 
in many cases would be benefited 
by a little scrutinizing, say from 
the inside.” 

“Meaning, what, Bill?” queried 
Highball. 

“Did vou ever consider the 
possibilities of transportation di- 
rectly under your own jurisdic- 
tion?” 

“Certainly have,” was the re- 
ply. “I do nothing else every day 
of my life but consider transpor- 
tation. I would have you know, 
Bill, that the man who keeps the 
transportation system supplied 
with power has to consider trans- 
portation every hour of every day 
that he is on the job.” 

“Let’s analyze transportation a 
bit, Highway. Just what does it 
mean ?” 

“Aside from passenger busi- 
ness, it means moving various 
commodities from point to point.” 
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“Correct, Highball. 
repair shop?” 

“Maintenance of equipment, of course.” 

“Right again. In repairing equipment our two princi- 
pal items are labor and material. Each and every piece 
of material used in your shops, as well as each piece of 
material prepared for future use and stored, awaiting the 
time of its application, must be handled. In some cases, 
a number of times. Therefore, in the railroad shop, we 
have a transportation system within a transportation 
system. That is what I am getting at—the handling of 
material within the repair shop. May we discuss it with- 
out offense?” 

“Discuss it as far as you like. I believe you realize 
that I stand ready to welcome any suggestion that you 
may see fit to offer for the improvement of shop condi- 
tions.” 

“Material must be handled and re-handled. There is 
no way of avoiding it. But it is possible there are many 
ways of effecting improvements,” replied Bill. “What do 
you think, Tom?” 

“It is a very important part of manufacturing opera- 
tions, I know,” replied Tom. “Just how far material- 
handling methods have been considered in repair shops, 
I am not prepared to say. Possibly I do not entirely 
grasp your meaning.” 

“Let’s go back to the transportation system as a unit 
again,” answered Bill. How did transportation develop 
in our fair land? Probably game animals such as deer 
or buffalo, in traveling from valley to valley to find the 
best grazing selected the lower points of the divides and 
skirted the swamps. Incidentally they angled up and 
down the steep hillsides and avoided the deep ravines. 
The Indian, in quest 
of meat, followed the 
game trails, as they 
afforded the easiest 


Now what is the business of a 
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travel. The explorer fol- 
lowed the Indian trails, 
blazing his way at the forks of the trails. The hunters and 
early settlers, as well as the Indian traders, followed the 
explorer’s trails. The first roads through the wilderness 
were thus established along courses that were originally 
laid out by wild animals. As the country was cleared. 
trails were straightened, streams bridged, and passable 
roads finally provided. On the heels of the conestoga 
wagons and prairie schooners came the builders of the 
canals and the railroads. As neither a canal nor a 
railroad could be built along the path originally trodden 
by the deer and buffalo, establishing routes between 
principal points now became a matter of calculation and 
planning, instead of mere chance. Even to this day the 
transportation lines are steadily improving their pro- 
perties. Mountain ranges are pierced by tunnels at alti- 
tudes lower than mountain passes utilized by the original 
lines. Curves are straightened and better grades sought. 
Still the end is not in sight. 

“On the other hand, is the movement of materials 
through a repair shop, like your own for example, the 
result of calculation to secure the best haul at the least 
expense, or is it a matter of following a trail established 
by chance?” 

“Possibly it is largely a matter of chance, Bill, yet I 


don’t entirely see where there is much room for improve- 


ment. What do you think, Tom?” inquired Highball. 

“Just how far production-plant methods are applicable 
to repair shops, I would hesitate to say. I will say this; 
however, that in planning a manufacturing plant, the first 
thought is the material which is to be manufactured. A 
route is planned for this material from the time it is 
received in the raw state on the premises until it is placed 
in the cars at the shipping department. Every move is 
planned to reduce material movement to a minimum, as 
well as to eliminate as far as possible any manual opera- 
tions in handling it.” 

“Yes, I know,” said Highball. “In an automobile 
plant, for example, all of the products in the plant 
move to the proper stations at the assembly line until 
the single frame member, which is first laid down, grows 
into a completed machine which is driven off the line 
under its own power. But that system would not fit in 
a repair shop.” 
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“No,” said Bill, “not any more than a hard surfaced 
road for automobile travel would need to be laid out like 
a railroad line. On the other hand, a forest trail would 
make darn poor motoring. Now the question is, how do 
your shop transportation methods compare with the 
transportation industry as a whole? Are you still fol- 
lowing the game trial? Have you gotten up to the travel 
on a cindered road, or are you on a par with the modern 
boulevard? How many back hauls do you make on a 
piece of material in the course of repairs? Are your 
shop tools arranged to suit the progress of the work, 
or must the work be criss-crossed through the different 
departments to suit a haphazard shop layout? Is your 
equipment on the order of the ox cart, or have you a 
modern high-speed truck? Are the units which you trans- 
port handled in container lots, or are they carried in bulk 
and laboriously loaded and unloaded by hand at each 
station ?” 


The Wanderings of a Crosshead 


“A lot of questions to answer, Bill! For example, some 
particular piece now.” 

“Well,” answered Bill, there is a man going by with 
a crosshead body on a truck. Let’s watch him and see 
where he goes. Is he taking that crosshead over to a 
lathe to have a new wrist pin fitted? Where did he get 
that crosshead? Likely from the radial drill where the 
pin hole was reamed.” 

“Suppose,” said Tom James, “we make a little dia- 
gram of the travels of that crosshead through the shop. 
First stripped from the locomotive. It is then taken to 
a lye vat for cleaning. How far away is that, Highball?” 

“About one hundred feet.” 

“Towards the machine side?” 

“No, in the opposite direction.” 

“How transferred ?” 

“Two-wheeled truck.” 

“After it is cleaned it starts back from the lye vat to 
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the machine side. Where does 
it go first?” 

“All depends. Possibly stops along the way at the 
fitting gang to have new shoes put on.” 

“All right. Then where? And, first, how far is this 
additional side trip to the fitting gang?” 

“Say fifty feet.” 

“Next it should go to a drill press and be drilled and 
reamed. How far to the drill press?” 

“Say seventy-five feet.” 

“From there it comes into the machine shop. Where 
next? Hauled to a lathe to fit the bolts? How far is 
that?” 

“Well, another fifty feet at least.” 

“You have hardly made a good start yet, and you have 
loaded it on a hand truck four or five times and hauled 
it by man power all the way,” said Tom. “There is a 
pin hole to be reamed, too, I suppose? Possibly it gets a 
new piston? Probably it goes to the planer to have the 
new shoes trued up after they are in place? Possibly 
not. I don’t know how you handle such cases, but this 
is just one example. Now, Highball, how many times 
would you handle such a job from the time of stripping 
it from the engine until it is again ready for delivery ?” 

“Well, quite a few times.” 

“Still, that is only a crosshead. 
great travelers too, are they not?” 

“Yes, they require a great deal of handling.” 

“And they are heavy, too? Now to get all this talk 
analyzed down to a single point, —why all this transporta- 
tion? Is it on account of the arrangement of the 
machines? If so, why are the tools so arranged?” 

“I don’t know, Tom. They were here when I came.” 

“TIsn’t it a fact,” queried Bill, “that some of the older 
generation liked to see tools segregated in a shop? A 
section for lathes; one for planers. Drill presses in a 
similar manner. Isn’t it also true that machines were 
located to suit the line-shaft drives of the shops? Loca- 
tion may not always seem so important, yet I once saw 
two machines that were glaring examples of wrong loca- 


Say two hundred feet. 


Driving boxes are 
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tion. Either machine would do a given piece of work in 
thirty minutes. However, when the job in one machine 
was being changed, all of the space between the two 
machines was occupied for ten or fifteen minutes. Thus, 
the second operator waited, unless the finish time alter- 
nated. Then the number of men required to handle the 
work to and from the machines ran up a labor cost 
greater than that of the machining operation. Here were 
high-priced tools bought to speed up output, but limited 
by location. Add together the operator’s wages and the 
handling cost and you have a total cost per piece way 
beyond that of a less expensive machine properly located. 
All adds up in cost per mile for repairs too.” 

“Sure enough. Do you think, on the other hand, 
Bill,” questioned Highball, “that the labor of transfer- 
ring crossheads in the manner we have mentioned is 
sufficiently expensive to justify changing our repair shop 
equipment in order to save hauls?” 

“Not entirely, but there are other reasons. Tony, who 
pusha da truck, does not receive an exorbitant wage for 
his services, but does the expense stop with Tony? TIl 
venture to say it does not. Jake, who wants that cross- 
head for the 251, makes a trip to see how soon it will be 
ready. He finds it at the drill press. It is reamed, ready 
to fit the pin. George at the pin lathe knows he has a 
pin to fit, but sees no crosshead. Jake tells him the pin 
hole is reamed and ready. George advises Tony. Tony 
at the time is hauling some driving boxes on an order and 
finishes that job first. He then moves the crosshead 
from the drill press to the pin lathe. It takes Jake’s and 
George’s time to get Tony to deliver the crosshead to the 
lathe. Incidentally, the 251 in that particular respect 
stands in a state of suspended animation until Tony 
trundles the crosshead over from George’s lathe. 

“You know, Tony’s labor in handling that crosshead 
is somewhat like buying a secondhand automobile. The 
first outlay is merely incidental. Now you could extend 
that thought a long way and still see ample room for 
savings in the transportation business.” 

“I admit there are possibilities,” answered Highball. 
“On the other hand, I don’t believe it would be practi- 
cable or possible to arrange the tools of a repair shop 
so that vou could follow a straight line movement through 
the shop.” 

“No, not entirely, Highball, but it could be helped 
wonderfully. Now let’s take the reverse of a building-up 
program. Let’s take 
a dismantling job. Did 
you ever go through a 
packing house?” 

“Yes, I have,” said 
Highball. 

“What did you see?” 


“Well, I saw the critter come in under its own steam, 
tapped on the dome, swung up on a trolley, and taken 
apart with all the works removed, by the time it got to 
the other end of the trolley.” 

“In other words,” said Bill, “the operation of routing 
or handling material through a shop will work either 
way; either forward or backward. In the automobile 
plant the units all converge at the assembling line and 
the tin horse romps out under its own steam at the other 
end. In the packing plant, the critter rushes in under its 
own steam and travels out through the various depart- 
ments under any form you might imagine, from a nice 
juicy tenderloin steak or a cake of highly scented toilet 
soap to a sack of fertilizer that would chase a dog out of 
a tannery.” 

A Start at the Source 

“Now,” continued Bill, “most of your material reaches 
you in car load lots, but you can commence your material 
handling even back of the car-load lot. An item I read 
the other day mentioned how one plant that used a large 
amount of bar steel had the steel shipped in bundles 
so that instead of handling a single bar at a time, a man 
on each end, the required number of bars, in bundles, 
were quickly delivered to their respective racks by means 
of a traveling hoist. It is a small operation to bundle 
those bars on the racks in the steel mill. It is only the 
work of a few seconds to knock the bundles loose after 
they are placed on the stock racks, but what a whale of a 
difference it makes whether two men lift a hundred bars 
of iron, one bar at a time, and hoist them out over the 
side of a car, or whether the hundred bars are handled by 
two men provided with suitable equipment for the han- 
dling job. And even though you had the two men pro- 
vided with suitable machinery, unless you commence at 
the time your order is placed and specify how your 
material is to be delivered, you are getting no advantage 
in this case from your modern equipment. That is where 
that much used word ‘planning’ comes in. 

“Now, once your material is in its proper place on the 
rack, then what? What means are provided to transfer 
the material from the racks to the first step in the process 
of manufacture? Crane trucks? Tractors? Industrial 
railway, or is it push trucks and man power? I saw a 
letter analysis of the steps of manufacture one day 
recently, and believe it or not men, the handling of the 
materials seems to have more consideration than the 
actual finishing operations did, and also it seems almost 
any mechanical contrivance under the sun was pressed 
into use as an aid to this means. In the automobile plant 
we have mono-rail systems overhead and the chain con- 
veyor on the floor. In some factories flasks are rammed 
up at the molding machine and set on the rim of a turn 
table. As the table revolves it brings the flask to a point 
on the opposite side where the pouring ladle is ready to 
pour the mold. From here the flask is shaken out, and 
the flasks are routed back to where they will be used 
again. The molding sand is dumped into a conveyor and 
sent back to a sand mixer, while the castings drop into 
another conveyor and without further delay arrive at 
the cleaning department.” 

“Sure is a beautiful picture, Bill,” answered Highball, 
“savoring of efficiency to the last degree, but not entirely 
applicable in our particular case.” 

“Not applicable at all if the shop layout chances to be 
F random and the transportation system patched on to 

t.’ . 

“Admitting that to he the case,” said Highball, “what 
is your recommendation for betterment?” 


Trying a Fresh Start in the Shop 
“Tt may be visionary and also it may be beyond reach, 
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but at the same time it will do no harm to consider it. 
Why not plan the inauguration of a transportation 
system’ Suppose, now, you take your floor space as 
you have it and lay out some definite transportation route. 
You have, of course, certain permanent objects or places 
which will not admit of alteration. Giving those con- 
sideration, lay out your transportation line, just as the 
railroad builder laid out his line in giving proper con- 
sideration to certain unalterable physical characteristics. 
Next suppose you consider moving your industries, 
which in this case are represented by your shop tools, to 
sites where they will be better served by your transporta- 
tion line. 

“And while we are about it, it might not be a bad idea 
to consider your transportation system as a separate shop 
department. In that case you would have all your trans- 
portation under one head. Your workmen and your gang 
foremen would look to one responsible party instead of 
having daily arguments with Tony, Joe, or Bill regarding 
whose duty it was to transfer certain materials.” 

“Are you considering that it would cost real money to 
rearrange the tools in the shop, Bill?” 

“Yes, certainly; but if the tool is motor driven, so 
that it may operate as readily in one spot as another, 
isn’t it reasonably certain that the transfer of material by 
hand from day to day to and from that tool will cost 
as much in a year as the single job of moving the tool 
to the work? Possibly when you check the cost of ma- 
terial movement against the cost of relocation, you 
might find many good and sufficient reasons to believe 
that the suggestion contains more than visionary talk. 
As Tom will agree, routing is one of the secrets of the 
high production in manufacturing establishments, to- 
Gay.” 

“That’s true,” said Tom. 

“Admitting that this relocation idea is good, what 
means of transportation would you suggest after the re- 
location was completed?” asked Highball. 

“Possibly it would be advisable first to consider a 
process of elimination. When railroads were young the 
wheelbarrow was one of the universal material-moving 
appliances. Evidently it was but a short step to the two- 
wheeled hand truck. The design of this truck avoided 
the necessity for lifting heavy objects from the floor to 
the truck itself. The small four-wheeled wagon in due 
course was brought into use to handle objects too large 
for the two-wheeled hand truck or the wheelbarrow. All 
three have their proper uses, yet they are noticeably 
scarce in well-regulated manufacturing establishments. 

“The steam shovel, the drag line, the ditching machine, 
the ballast spreader, the standard-gage dump car. and the 
tractor have come to take the place of the wheelbarrow. 
horse-drawn scraper, or the dump wagon, but the old 
push truck still bumps along over many an uneven shop 
floor.” 

“Well, what have you to take its place?” 


The Modern Mediums of Shop Transportation 


“A few of the many things that are taking the place of 
the older forms of transportation in industrial systems, 
beginning with the raw material, are car dumpers, 
elevators, and trestles for handling car-load lots of bulky 
materials. A traveling hoist equipped with a lifting 
magnet for the big stuff outdoors can do a marvelous 
lot of work when properly led to its tasks; for example, 
jobs such as lifting bundle steel, which I mentioned 
a while ago, and numcrous other tasks. Gantry cranes 
are used a lot in outdoor work. Inclines are too 
familiar for me to mention. It is a bet too good to be 
overlooked, too, that a set of roller conveyors, together 
with gravity, which you can utilize when unloading ma- 
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terial from cars, have the hand truck chased off the 
map.” 

“So much for outdoors, Bill, but you were talking 
about shop layouts.” 

“Yes, but in talking about shop layouts, I was trying 
to give you a picture of how material might be handled 
from start to finish. Inside, the facilities are even more 
numerous than for outside work. Shippers always 
prefer the shortest route between the points of origin and 
destination of a shipment. Let’s move that lye vat, for 
example, from its present location on the branch to a 
point on the main line somewhere between the stripping 
job and the place where the repair work will be done. 
The fitting benches should also be convenient to the main 
line. Thus far, you have avoided a round trip to the 
lye vat and return, as well as the side trip to the fitting 
bench. Now, for example, if we would group certain 
tools within reach of a jib crane, which in turn reached 
the main line, we would be approaching closely to manu- 
facturing plant conditions.” 

“Seeing that you have condemned my hand trucks as 
obsolete, what do you propose to give me to take their 
place, Bill, or possibly Tom has engineered some neat 
little plan to save the day,” retorted Highball. 

“Almost anything you choose to select,” said Tom. 
“The most flexible of all is a tractor of some description 
with a supply of trailers. If you choose, you can have 
the tractor haul the trailers between points and go about 
other work while the trailers are being unloaded and 
loaded. Many plants where heavy castings are handled 
have tracks running through the shops to permit the use 
of small cars, ‘similar to the railroad cars, which may be 
pushed or pulled by gasoline tractor. An electric truck 
carrying a lifting crane, which in turn is equipped with 
a magnet, makes almost the last word in flexibility and 
general use. Since you nowadays have comparatively 
few belts to contend with, you might even consider the 
use of a monorail system which carries trolleys equipped 
with hoists. A 200-ton traveling crane, while it is amply 
strong for the purpose, does not always provide the most 
economical way to handle smaller parts. If you were 
planning something new and had the money available, 
I could tell you where to secure a wall type traveling 
crane. The general appearance of this crane is similar 
to the jib crane, except that the wall crane is power 
driven and will travel the entire length of a shop bay. 

“A respectable railroader would blush asking for the 
price of one of the new equipments you mention. Equip- 
ment costs money.” 

“No question,” said Tom. “But if you were adding 
the handling cost to the items you put through your 
repair department, you would find that your shop freight 
bill would run noticeably beyond the 1.08 cents per ton 
per mile which I understand was the average cost in this 
country last year.” 

“Well, maybe so,” said Highball. “But how do you 
like the little tote boxes we use for handling small parts 
where they run in quantities?” 

“A big step in the right direction,” said Bill. “They 
certainly beat the old familiar nail keg which, with its 
accident hazards, is entirely too conspicuous in many 
shops. Even there we have a big chance for improve- 
ment. Glance through some factory equipment cata- 
logues and notice the tote boxes; some, equipped with 
rollers, may be pushed short distances in placing them 
suitably near machines. Then you have another kind 
provided with legs, which enable you to run a lift-plat- 
form truck under the loaded box and away it goes with 
no other effort than that of the truck operator and his 
mechanical aids.” 

“You know I have noticed,” said Highball, “that the 
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subject of material handling seems to have received a 
lot more attention in late years than it did years ago.” 

“Well, maybe in some lines,” remarked Tom James. 
“But when you were a boy and went to the grist mill, you 
never saw the old miller carry a sack of grain upstairs to 
the top of the mill. Instead, he had an elevator, which 
was only a belt equipped with little metal pockets. He 
dumped the grain down into a hopper. The elevator 
carried it to the top of the mill where gravity forwarded 
it from one operation to the other. If there was a sidc 
movement, a screw conveyor, just like you use with your 
locomotive stokers, took care of the job.” 

“I've been in several shops,” said Highball, “where all 
scrap was loaded in big boxes within reach of the travel- 
ing crane. Periodically a car was run into the shop, the 
boxes raised by a crane, and dumped into the car, and 
the scrap started to its destination with aid of very little 
man power.” 

“Well,” said Bill, “you can see for yourself, Highball, 
the difference that handling even scrap material made in 
that particular instance. When the various operations in 
a repair shop were conducted as they were some twenty- 
five or thirty years ago, material handling didn’t really 
mean so much. Still we have often watched a blacksmith 
or a machinist who, when working on an order of small 
parts that required a subsequent operation, would lay _ 
each piece down, just so, in order that he could pick it up 
for the next operation with the least possible effort on his 
part. We called that kind of a man a neat workman, 
but he was really, although unconsciously, an efficiency 
expert. The automatic machine tool and the forging 
machine have caused the amount of material handled by 
a single workman to increase five, ten, or even one 
hundred fold beyond what it was at that time. But the 
attention given the subject has not increased in the same 
proportion.” 


Highball Suggests Some Limitations 


“There is a lot to be seen in the examination of the 
transportation industry ‘from the inside’ as Bill has re- 
marked,” said Highball. “I don’t know, however, that it 
is entirely feasible to consider repair-shop arrangements 
in the same light as those of a place where new work 
only is being handled. You agree to that, Bill ?” 

“Certainly. There is a vast difference between the 
operation of a manufacturing plant and a repair shop. 
On the other hand, there is a certain routine and similar- 
ity to repair jobs. That line remains day in and day out, 
year in and year out. Your materials in the repair shop 
must travel approximately over the same route. The 
best route is the one to choose.” 

“One objection to the whole thing, Bill, is that the same 
machine may be required to perform work on several 
different units. For that reason, with due respect to the 
opinion of my guests, I would say that the same tool can- 
not well be operated in two or three different groupings 
at the same time.” 

“Aren't those machines in most cases the smaller, 
general-purpose tools, Highball?” inquired Bill. 

“Mostly. Yes.” 

“It is not practical in all cases to group machine tools 
so that they suit all the various jobs they may be called 
upon to perform, but wouldn’t it be good sense to add a 
few small machines in places where their presence will 
save the expense of moving materials or where it will 
speed up the movement of a particular kind of material. 
Handling materials, Highball, is a mighty important 
subject.” 

“Handling materials! Why darn it, man, in one way 
or another, that’s a railroad’s whole business.” 
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size, may generally be considered as job shops. 

Because of the many different types of cars and 
locomotives operated by a railroad, it is difficult for the 
shop to find many pieces of exactly the same part so 
that the machines many be tooled for repetitive work. 
Some roads have established centralized repair shops 
where limited numbers of specialized machines are used 
to advantage. 

The plants of most machine-tool builders operate 
under similar conditions. The products of the average 
machine-tool manufacturer include several types of 
machines which are made in many different sizes and 
combinations. For instance, one builder manufactures 


Remy, repair shops, irrespective of their 
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milling machines, grinding machines, automatic screw 
machines and thousands of different cutters and small 
tools. Thus, the plant of this particular builder can- 
not be organized as is an automotive plant in which 
batteries of a single type of machine are tooled for 
continuous, repetitive production of a single part. 
Similar conditions may also be found in plants in which 
cnly one general type of machine is manufactured. As 
an illustration, one company which manufactures mill- 
ing machines has listed in its catalogue 75 different 
sizes, models and combinations made from two basic 
types of millers. 

Since both the railroad repair shops and the machine- 
tool builders’ plants operate under conditions which are 
so nearly parallel, it is reasonable to 
assume that the nature of the problems 
involved in the selection, purchase and 
maintenance of machine tools in both 
industries may also closely parallel 
each other. With this assumption in 
mind a survey has been made of the 
plants of five manufacturers of ma- 
chine tools to determine how they 
handle the machine tool problems in 
their own plants. The plants visited 
were chosen with no advance know- 
ledge of their methods of dealing with 
the problems under consideration. 
Judged by quality of product and vol- 
ume of production, however, they are 
all highly successful manufacturers. 

Two of the five manufacturers 
visited do not have a definitely or- 
ganized system of selecting and pur- 
chasing machine tools. The remainder 
of the plants included in the survey 


Vol. 103, No. ó 


Careful consideration given to 
method of purchasing, 


to a selected list of 
builders and to 
maintenance 


Vertical turret-lathe erecting floor in the Bullard plant 


have developed highly organized methods by which 
their machine-tool problems are dealt with systematic- 
ally and effectively. Volume of production, economy 
and obsolescence are the three most important factors 
that these builders consider in purchasing a new tool. 
Changes of design in the builder’s product often com- 
pletely change the balance of machining operations, and 
production is slowed up either by insufficient or inef- 
ficient machine tools which are available for a particu- 
lar operation. For instance, a change from a plain 
sleeve bearing to a ball bearing on a milling-machine 
spindle increased the extent of the boring operations on 
the head. This builder realized that little would be 
gained by- providing more efficient machines to reduce 
production time at any other point in 
the shop until sufficient boring-mill ca- 
pacity had been provided to eliminate 
the “bottleneck.” The plant was oper- 
ating 24 hours a day and the “bottle- 
neck” was limiting both the the gross 
and the net revenue from the entire 
plant investment. In such cases steps 
are taken immediately to purchase the 
new machine tools needed to balance 
the rate of production of all of the 
parts of the finished machines. 
Another manufacturer partially 
solves this problem by taking ad- 
vantage of the fact that practically all 
of the tools in the plant are motor 
driven. If an exigency arises where- 
by one particular department con- 
sistently falls behind on its schedule, 
machines are moved from other de- 
partments that can spare them to help 
make production uniform throughout 
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the plant. This is done only as a temporary move un- 
til the department is reorganized or new machines are 
purchased. This method of eliminating a “bottleneck” 
by the shifting of machine tools in the plant can be 
utilized economically and quickly only when the tools 
are motor driven. 

The three builders who handle their machine-tool 
problems systematically are constantly looking for op- 
portunities to replace old tools with new tools that will 
speed up production and reduce unit costs. As a gen- 
eral rule, a change will not be made unless a minimum 
of 25 per cent can be realized on the investment in the 
new tool. 

Each of these builders has a machine-tool specialist 
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whose duties are to study the different operations in the 
plant with the objective of finding out where a saving 
can be effected and what tools should be purchased to 
effect that saving. These specialists constantly keep in 
touch with the latest developments in machine tools by 
reading trade literature and trade publications, and by 
_ visiting the plants of other manufactures. The machine- 
tool specialist of one builder visits the plants of the 
manufacturers of the principal tools used in his plant 
at regular intervals for the purpose of becoming 
familiar with the latest improvements and also to learn 
of new manufacturing methods or of new machine tools 
that may be used in his own plant. He reports his find- 
ings to the vice-president in charge of shop operations. 

If an old machine is replaced by a new one, it is not 
necessarily scrapped or sold as a second-hand tool. In 
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each plant there is a certain amount of work which does 
not require great accuracy and which can be done on 
old tools. In all of the plants visited tools were found 
ranging anywhere from 15 to 30 years in service. These 
tools were giving a good account of themselves and, as 
was pointed out, would have been replaced long ago if 
the cost of a new tool could have been justified. In 
one plant a lathe over 35 years in service was operating 
eight hours a day on a job requiring a roughing cut on 
a certain part. This lathe had long been written off 
the books and the maintenance costs were also low. 
Much criticism has been directed against this machine 
by visitors going through the plant. The answer to 
such criticism has always been that, if a machine could 
be obtained that would do the work quicker, more 
economically and better, and would effect a saving of 
25 per cent on the investment, it would be purchased 
immediately. 

However, old machines in the builders’ plants are not 
the general rule. On the whole, the ages of the ma- 
jority of the tools average from eight to ten years. Of 
the machines removed from the builders’ shops ap- 
proximately 50 per cent are scrapped and the remainder 
sold as second-hand machines after they have been re- 
conditioned. 


How Requisitions for New Machines Originate 


In addition to the work of the machine-tool special- 
ists, the department foremen make recommendations 
for new machines. The method employed by one build- 
er of originating a requisition for a new machine is 
typical. The department foreman, who is held respon- 
sible for output in his department, may find that a 
particular operation is always behind schedule because 
of certain machines that are not fast enough. In one 
plant the assistant works manager is the machine-tool 
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specialist. This man and the foreman get together, 
study the operation and prepare data to determine con- 
clusively whether or not a saving of at least 25 per cent 
can be made on the investment in a new machine for 
the plant. 

The request for a new machine, together with the 
supporting data, is submitted to the works manager 
who, after approval, submits it to the vice-president in 
charge of shop operations. If the latter is convinced 
that a new machine is needed, the request is submitted 
for the final approval of the president. Because of the 
supporting data submitted with each request for a new 
tool, it is seldom that a request is refused by the higher 
officers of the company. It is interesting to note that 
this particular company within the past eight years has 
reduced its shop force from 1,400 to 800 men, primarily 
by the purchase of modern machine tools. Further- 
more, the number of machines in the plant today is far 
smaller than it was eight years ago besides being more 
modern in design. 


How Tools Are Purchased 


After the builder has decided to buy a machine tool, 
the next problem is to select the manufacturer from 
whom it shall be purchased. The four primary factors 
generally considered by the buildets are the quality and 
economy of the tool, the responsibility of the builder, 
and the delivery promised. 

The builders buy only quality tools. The yardstick 
of quality is the character of the design, the provisions 
for lubrication, accessibility of parts and the ease of 
repairs and adjustment, the character of the materials 
and special features. Quality comes first and economy 
second. As one builder pointed out, a machine may 
give economy in unit production costs but, if the quality 
of the machine does not measure up to a high standard, 
it may be constantly down for repairs, which quickly 
wipes out any production economy that may be ob- 
tained with the machine. In other words, the builders 
have found out that it does not pay to purchase cheap 
tools. 

Accordingly, for each type of tool the builders who 
handle the:r machine-tool problems systematically have 
prepared a selected list of manufacturers to whom bids 
are submitted. Thus, one builder submits bids for 
planers to two manufacturers; for lathes to four manu- 
facturers; for drilling machines to three manufacturers, 
and so on. This system eliminates the broadcasting of 
bids to a large number of manufacturers, the majority 
of whom do not have a chance to get the business, but 
who may spend real money sending sales representa- 
tives to try to secure the order. 


Problems of Maintenance 


A word should be said about the term responsibility 
already referred to. It is essential that a machine-tool 
builder stand back of his product. The machine-tool 
builders demand of the manufacturers from whom they 
purchase their tools that they be able to give prompt 
service, furnish replacement parts promptly and, if a 
failure is chargeable to the machine and not to the user, 
that the builder make good. It was pointed out that 
the manufacturer of quality tools, for which a fair price 
is received, is expected to give good service, but that 
such service cannot always be expected from the manu- 
facture of cheap tools because their margin of profit 
will not permit them to give such service. 

After machine tools are installed, they must be prop- 
erly maintained to obtain maximum service. The or- 
ganization of the maintenance departments varies some- 
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what among the builders. It was found, however, that 
in four of the plants surveyed a complete record is kept 
of the history of each tool from the time it was pur- 
chased until it is scrapped. Such records are kept on 
machine-tool inventory record cards, two of which, ob- 
tained from different manufacturers, are illustrated. 
On these cards are noted the date purchased, the pur- 
chase price, the name of the builder and other perti- 
nent information necessary for a complete record of a 
machine. In addition, columns are provided for keep- 
ing a complete record of the mairtenance costs and the 
annual depreciation. 


Depreciation 


Speaking of depreciation, most of the builders de- 
preciate their tools at the rate of seven per cent per an- 
num. One builder has set 714 per cent as the rate of 
depreciation when the plant is working one shift and 10 
per cent when the plant is working 24 hours a day. None 
of the companies surveyed creates a reserve fund based 
on depreciation for the purchase of modern machine 
tools and shop equipment. 

The information shown on the machine-tool inventory 
card is used in several ways. The actual investment 
value of each tool can be quickly determined by sub- 
tracting the accumulated depreciation from the original 
cost. The maintenance records disclose whether or not 
any tools are requiring an unusual amount of repairs. 
Memoranda attached to them also show which parts of 
a machine are giving the most trouble. One company 
makes it a practice to advise the builder of a machine 
that a certain part is inherently weak and is causing 
considerable trouble. 

If the builder does not follow the suggestion to 
eliminate the trouble, this company will remove the 
manufacturer from its selected list. Such maintenance 
records have aided the builders in eliminating from their 
selected list those companies which build machine tools 
of poor quality. 


How Maintenance Is Handled 


One manufacturer, which employs about 500 men and 
has about 500 machine tools in its plant, has developed 
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a system of maintenance which is unusual in some re- 
spects. Under normal conditions each department fore- 
man is held responsible for keeping his machines in re- 
pair. He has in his department a small special gang of 
men who make repairs and work on special attachments 
either for new machines or for machines already in 
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service. When the plant is working at peak load a special 
gang is created which devotes all of its time to servicing 
the machines. 

In most industrial plants during slack periods it is 
customary to lay off men because of the lack of work. 
This practice is avoided in the plant under discussion by 
keeping the men busy overhauling all of the machine 
tools so that they will be in as nearly perfect condition 
as possible when the next peak load develops. This sys- 
tem has been successful in keeping the organization to- 
gether through slack periods and reduces interference 
with production schedules for machine repairs when the 
plant is operating to capacity. 

In this plant the question often arises as to whether 
it is worth while to give a machine major repairs. If it 
is found that the machine is of value and can be used 
to advantage on other work, it is repaired. Furthermore, 
a certain number of machines are repaired and set aside 
to be used to help tide the plant over when it is ab- 
normally busy. During the slack period these machines 
are used for odd jobs, particularly in connection with re- 
pair work. 


Machine Tool Maintenance in a Plant 
Employing 6,000 Men 


In another plant which employs about 6,000 men and 
uses about 3,700 machine tools the method of mainte- 
nance differs somewhat. The plant has a repair depart- 
ment headed by a foreman. Each department foreman 
must advise the repair foreman when a tool needs repairs. 
If the repair job requires less than ten man-hours’ work, 
no estimate of the cost is required. If the repair job 
exceeds ten man-hours, an estimate must first be prepared 
and submitted to the machine-tool specialist of the plant 
who has in his office the record cards for all machines. 
If, for example, the proposed repairs amount to $500 
he will refer to the inventory card for the machine and 
determine its book value. If the cost of repairs equals 
or exceeds the present value, the machine usually is 
scranned, except in cases where old tools are set aside 
for special work. In the assembling and testing depart- 
ments of most of the plants the machines in use have 
long been written off the books, but are well suited for 
the intermittent character of the work to which they are 
assigned. : 


Conclusion 


The results of the survey show that, fundamentally 
the machine-tool problems of the railroads and of the 
builders do not greatly differ. As a general proposition 
both industries base their machine-tool purchases on qual- 
ity and economy. Both use practically the same types of 
tools and both are justified in using some tools of old 
vintage on special jobs, particularly on intermittent work. 

Perhaps the practice of those machine-tool builders 
who have systematized the handling of their machine- 
tool problems most suggestive for adaptation in the han- 
dling of similar problems in the railroad shop is the es- 
tablishment of a definite objective which must be ob- 
tained by the replacement of an old machine tool with a 
new one. In the case of the three machine-tool builders 
referred to in this article this objective is a return on the 
investment of not less than 25 per cent. Whether or not 
an objective as high as this should be set for the railroad 
shop must be determined in each case by the possibilities 
for profitable investment of capital in other facilities and 
must also be modified by the necessities of the shop, some 
of which, because of the difficulty of measuring the value 
of the output of the shop in dollars and cents, it may be 
impossible to appraise in this way. 
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OT long ago I had occasion to visit a large rail- 
Ne shop with the chief tool designer of the 

company with which I am connected. This visit 
was prompted not so much by the desire to inspect 
some specific method of performing work as it was by 
a habit which every automobile plant engineer has of 
visiting other plants (not always automobile plants) 
with the knowledge that he rarely fails to return with 
some ideas that will be of invaluable assistance to him 
in performing his every-day tasks. 

My early experience was gained in a railroad shop 
and it may be a coincidence that the tool designer who 
accompanied me on the visit had also served his ap- 
prenticeship and worked for several years in a large 
railroad shop before he came over to the automobile 
industry. It was, therefore, with a feeling of common 
understanding that we spent a whole day in discussing 
the problems and methods of the railroad shop with the 
superintendent in charge of the shop. 

Some of the most successful automobile plant pro- 
duction men in the industry laid the foundation of their 
success in the development of production methods by 
years of training in railroad shops which were in exist- 
ence in a more or less advanced state when the auto- 
mobile plant was still in the same category as the coun- 
try blacksmith shop. 

I have been away from intimate dailv contact with 
the railroad shop for fifteen years and, as a conse- 
quence, my visit to the shop in question resolved itself 
sub-consciously into a period of comparison of methods 
in use fifteen years ago with those in use today. Fif- 
teen years’ experience in automobile plants has neces- 
sarily changed my point of view but as I observed the 
methods and the facilities used to handle the repair work 
on a modern locomotive I could not help but wonder 
just how far the automobile plant man would get in 
an attempt “to eliminate the antiquated methods and 
put the shop on a production basis” were he turned 
loose in a locomotive shop and told to “go to work.” 
There is no doubt that his automotive shop experience 
would enable him to discover the short cut to the solu- 


* Mr. Jones is shop engineer for a large mid-western automobile plant. 
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tion of many 

problems but it 

would not take 

him very long to 

find out that the great majority of railroad shop 
problems are of such a nature that no solution to 
them can be found in a large-scale, quantity-produc- 
tion manufacturing plant. The problems are entirely 
different and that fact must be recognized before any 
criticism of railroad-shop methods or suggestions for 
improvine them should be made. 


What Is a True Comparison? 


If any real comparison is to be made between the 
transportation industry and the automobile industry, 
as many critics of the railroad shop have been inclined 
to do, that comparison should be made between truly 
relative departments in the two industries. The loco- 
motive builder and the car builder produce the imple- 
ments of railroad transportation; the automobile manu- 
facturer produces the implements of highway transpor- 
tation. Here is the first real comparison between the 
industries—in which the railroad shop is not yet in- 
volved. i 

The railroad takes the equipment which the locomo- 
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tive and the car builder has furnished it and proceeds 
to produce its product—transportation—on a basis of 
efficiency which is never questioned by anyone who has 
ever had-occasion to ship a ton of freight from the lakes 
to the sea in less than 24 hours or ride the “Twentieth 
Century” or the “Broadway” on its 20-hour run. The 
automotive industry sells its product to the motor-coach 
and truck operators who proceed to produce their pro- 
duct—highway transportation—on a basis of efficiency 
which is rarely questioned by those who have been able 
to open new fields by the use of this modern form of 
transportation in territories where the railroad never 
operated nor could operate with profit. 

The railroad shop is the plant facility which has 
been built up by the railroad operator to overhaul the 
equipment used in his business; the problems of that 
shop are not directly related to the problems of the 
manufacturer of equipment. That the railroad has not 
endeavored to pattern the shop facilities and methods 
after those used in the production of equipment on a 
quantity basis is no reason why the railroad shop should 
be the object of misdirected criticism. 

The highway transportation operator has developed 
an organization and facilities for the repair of motor 
coaches and trucks. Has the motor-coach or truck 
operator equipped his overhaul shop with the same kind 
of specialized tools and methods as are found in auto- 
mobile production plants? That question is easily an- 


swered even by the layman who may have had occasion 
to deal with a private automobile repair shop. The 
answer is, unquestionably, “No.” 


And what is the rea- 
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son? Simply, that the problems of the manufacturing 
plant and of the repair shop involve entirely different 
factors: In one case maximum man-hour output of 
identical parts at a predetermined rate; in the other case 
maximum man-hour output on a variety of classes of 
parts at a varying rate determined entirely by an un- 
known demand. 


The Real Problem 


To assume that the general scheme of operating a 
modern railroad shop could be radically changed in 
any manner that would immediately result in marked 
improvement in the cost of repairing locomotives would 
be ridiculous. To attempt to prove that there is any- 
thing generally “antiquated” about the facilities or 
methods that have been built up as a result of a hun- 
dred years of transportation experience would be just as 
unreasonable as to attempt to prove that there is some- 
thing radically wrong with the methods and facilities 
that have been developed in the automotive industry as 
a result of 30 years of manufacturing experience. 

The only difference is that keen competition between 
manufacturers in the automotive industry has forced 
the rapid refinement of facilities and processes, while 
lack of competition, as well as several other important 
factors, has permitted the railroad shop to continue in 
service many facilities and methods which could be dis- 
carded with resultant economies in shop operation. 

Where the automotive plant has been forced to study 
individual operations in detail in an endeavor to cut 
time and costs the railroad has not been forced, until 
the present at least, to consider its shop problem in any 
manner except as an operation in its entirety. 

There is room for a great deal of improvement in in- 
dividual methods in railroad shops. There is an oppor- 
tunity for the intelli- 
gent and profitable ap- 
plication of many of 
the detail methods that 
have been 
develop e d 
in other in- 
dustrial 


plants to the problems of the railroad shop. The weak 
link in the chain seems to be the fact that the railroads 
have failed to develop the same kind of trained men to 
study these methods that are to be found in the plant 
engineering divisions of many large manufacturing 
plants. Just how far it is advisable to develop such an 
organization or department in a railroad shop is a ques- 
tion that should be decided only after a careful analysis 
of the benefits which it is expected may be derived. 


Finding the Opportunities for Savings 


As the problem appears to one who is on the outside 
it seems that the first and most important question to be 
answered by the railroad mechanical superintendent in 
relation to the improvement of shop operating methods 
is: “In just what respect could the greatest amount of 
money be saved in the repairing of locomotives and just 
what steps could be taken immediately to effect tangible 
savings ©” 

If a railroad mechanical man (or anyone else) has 
an idea that some ingenious system could be developed 
overnight which would effect a spectacular reduction 
in the cost of maintaining locomotives per locomotive 
mile, he is probably doomed to disappointment. There 
is no reason to believe that the men at the head of rail- 
road mechanical departments are any less capable in 
their own line of business than the mechanical men in 
charge of other industrial plants and it is unreasonable 
to suppose that, having lived with their problems day by 
day over a period of years, they would not have de- 
veloped such a system before this if it were possible. 

There are opportunities for improvement in detailed 
methods in railroad shops that will result in small but 
tangible economies in repair costs and over a period 
the cumulative savings will be surprisingly large. 

In order to effect changes in detail shop methods, it 
is unreasonable to expect that any great amount of pro- 
gress can be made by placing the responsibility for mak- 
ing intelligent changes in methods on shop supervisory 
forces who probably have about all they can do to keep 
up with the job of turning locomotives out of the shop. 
Jf an automobile plant had to rely on its shop foremen 
and supervisors to spend a certain portion of their time 
in studying individual operations and machine facilities 
with the idea of making improvements, the automobile 
plant would not be quite as spectacular a manufacturing 
organization as it is today. Owing to the fact that it 
is of vital importance in the automobile plant to save 
minutes and even seconds in detail operations, it has 
been necessary to develop a separate shop-engineering 
department whose entire job it is to study manufactur- 
ing methods. 


Automobile Plant Organization 


The entire problem of design and production in an 
automobile plant is controlled by the engineering di- 
vision which employs a corps of engineers for the pur- 
pose of developing, improving and standardizing parts 
used in the assembly of automobiles or trucks. Under 
the supervision of the engineering division is an ex- 
perimental department where all new or improved parts 
are made. In this department a part or a unit is built 
and thoroughly tested before the final and complete 
drawings are released to the factory for production. 
Standards must be adopted which can be and are con- 
trolled by the engineering division. By the main- 
tenance of complete unity of purpose between the en- 
gineering, factory and service departments, it is com- 
paratively easy to maintain standards which simplify the 
problem of manufacturing or servicing automobiles and 
trucks. 
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In a comparative sense, the mechanical-engincering 
department of many railroads, insofar as new or im- 
proved parts are concerned, seems to have relatively little 
control over locomotive parts, except possibly to make 
recommendations or criticisms as a purchaser, inasmuch 
as the product which the railroad shop repairs is pur- 
chased complete. 

Any discussion relating to the simplification of loco- 
motive repair work as a whole must necessarily lead 
eventually to a discussion of standardization. Consid- 
ering quantity of parts, the machine tool equipment 
available and the cost of revising these tools, the prob- 
lem of standardizing locomotive parts seems to rest 
largely with the railroad itself and can be worked out 
only to a very limited degree which must be governed 
by a consideration of whether the cost of standardiza- 
tion is greater than the cost of repairing individual 
parts. Where standardization seems to involve greater 
cost, the logical thing to do is to pay the price of re- 
pairing non-standard parts. 

It used to be the practice in railroad shops, and pos- 
sibly is to a certain extent today, to tear down a locomo- 
tive as it passed through the shop for repairs and re- 
pair the individual parts with very little respect to the 
dimensions to which the parts were originally built. 
Therefore, it would seem that one of the most im- 
portant steps that could be taken to effect an improve- 
ment in locomotive repair work would be to control the 
repair of locomotive parts from a central engineering 
department in such a manner that an overhauled or re- 
built locomotive would be turned out of the shop with 
parts which are built to the same dimensions as the 
parts with which the locomotive was originally built. 
This practice would at least promote the possibility of 
interchangeability of parts and would make possible the 
eumination of delays in many cases by the ability to 
furnish parts which could be manufactured and carried 
in stock. The extent to which this practice might be 
developed would, of course, have a direct relation to the 
number of locomotives of similar design which might be 
in service on any one railroad. 

In the automobile plant the next step carries the work 
into the production engineering department, which con- 
trols all of the methods by which the product is manu- 
factured. After the product has been designed by the 
engineering division, the drawings are turned over to a 
group of engineers who study the problem of parts 
standardization. The production-ensineering depart- 
ment of an automobile plant, when about to place a new 
model in production, must first carefully work out the 
schedules in such a manner that the whole job of manu- 
facturing may be given to the shop with the certain 
knowleage that the requirements of the manufacturing 


- schedules do not exceed the manufacturing capacity of 


the plant. : 

The production-engineering department must design 
all of the tooling equipment required to produce the job 
and after this has been done the drawings and specifica- 
tions are next turned over to the planning department 
which makes up the manufacturing schedules. This de- 
partment, from these schedules, orders all of the ma- 
terial to be used in the manufacture of the product. 
These schedules show the exact number of units to be 
built over a certain period of time. 

This brings us to another conclusion that may be 
drawn from an analysis of automotive shop methods 
that may profitably apply to a railroad shop—the possi- 
bility of elaborating the function of the railroad me- 
chanical-engineering department to a point where it may 
intelligently control the design of new or improved loco- 
motive parts and control the ordering of materials in 
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such a manner that the investment in parts or materials 
will not exceed the benefit to be derived from having 
these parts or materials on hand in sufficient quantity to 
eliminate delays to the repair program. 

Apparently the degree of co-ordination of effort be- 
tween the mechanical-engineering department and the 
shops on many railroads, even today, is not such as to 
bring about the most effective control of either the de- 
sign of locomotive parts or the repair or improvement 
of these parts as a result of experience in service. If 
this be true, isn’t it possibly because the members of 
the shop organization and of the mechanical-engineering 
organization are neither fully appreciative of the prob- 
lems with which the other has to contend? Were it 
not for the fact that the production-engineering depart- 
ment of an automovile plant is close to the work of the 
engineering division and at the same time close to the 
manufacturing end of the business, there is no doubt 
but that the engineering division would often design a 
product which it would be next to impossible to produce 
at a reasonable cost in the shoo. The production en- 
gineering department, then, is in reality a go-between, 
taking the ideas of the designers and developing prac- 
tical methods to turn these ideas into a product which 
can be produced at a profit to the company. 

If this form of organization is successful in the auto- 
mobile plant, why would it not be just as practicable an 
idea to develop a shop-engineeriny organization on a 
railroad, the duties of which would be to study new de- 
signs of parts turned out by the mechanical engineer or 
improvements in the design of parts on existing equip- 
ment and develop methods to produce or renair these 
parts at a profit. Obviously such a shop-engineering 
department on a railroad would not need to be or- 
ganized on anywhere nearly as elaborate a scale as it is 
in the automobile plant. Neither is it to be expected 
that the personnel of such a shop-engineering depart- 
ment could be recruited from other fields than the rail- 
road field. If the idea of a shop-engineering depart- 
ment on a railroad is sound, it seems reasonable to sup- 
pose that one of the important problems of the railroads 
is to establish some agency which will assure the intro- 
duction of men in the railroad organization who can be 
thoroughly trained in railroad shop problems and 
trained at the same time in modern engineering 
methods. 


The Work of the Shop Engineer 


Assuming that the railroad has developed the shop- 
engineering department, let us consider some of the 
functions of that department. One of the first things 
to be done would be to study in detail the possibilities 
of improving the design of parts with a view to simpli- 
fying the manufacture or repair of those parts. This 
could only be done by conducting accurate and intelli- 
gent investigations of the performance ot parts in serv- 
ice and controlling the design of such parts in a manner 
that any changes in design would not involve costly al- 
terations in manufacturing or repair methods unless en- 
tirely justified by service results. 


The next job of the shop engineer would be to de- 
velop a shop-scheduling svstem that would be something 
more than a mirror which reflects past performance. 
The shop-scheduling system of an automobile plant is 
designed to obviate the possibility of delays in the pro- 
duction processes. One or two of the railroad shop 
scheduling systems that it has been my privilege to ob- 
serve seem to be designed to provide a rather elaborate 
collection of alibis for tne different departments as to 
why they failed to meet tne schedule. A schedule sys- 
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tem, worked out by men trained to analyze shop opera- 
tions, will not only speed up the operation of the shop 
but it will also provide a most accurate indicator of the 
departments or operations in the shop that are most in 
need of revision or improvement. 

If, in this article, the writer made an attempt to out- 
line in detail the course that should be followed in im- 
proving the methods in railroad shops the reader would 
probably reach an early conclusion (and justly so) that 
“here is another one of those automobile plant fellows 
who thinks he knows more about running a railroad 
shop than a railroad man does,” so I am going to bring 
this discussion to a close by outlining the course I would 
endeavor to follow if ever I should find myself back in 
the railroad game with the opportunity to add to my 
railroad experience of 15 years ago the experience I 
have since gained in an automobile plant. 

First—Study the aavisability of establishing a shop- 
engineering department ot men trained in railroad shop 
work and modern engineering methods. 

Second—Give these men the opportunity of studying 
in detail the methods used in other industrial plants and 
particularly the private overhaul shops of large fleet 
Operators of motor-coaches and trucks, 

Third—Analyze the type and condition of every ma- 
chine tool in the plant in an effort to determine whether 
or not many of them might not profitably be replaced. 

Fourth—Study the tooling equipment’ of individual 
machines in order to determine whether or not the maxi- 
mum productive capacity of the machine tool is being 
utilized. 

Fifth—Compile accurate cost figures as to the real 
cost of home-made tools and equipment to determine 
whether or not it might not be more profitable to pur- 
chase such tools or machines from reputable manufac- 
turers and thereby release many men in the shop for the 
more important work of repairing locomotives. 

Sixth—Impose upon the shop engineer the responsi- 
bility of developing a snop-schedule system that will 
point out sources of possible delay far in advance and 
then give the shop engineer the authority to make such 
changes in methods or equipment as will remove the 
cause of those delavs. 

Seventh—Impose upon the shop engineer the re- 
sponsibility of selecting shop equipment; make him ab- 
solutely responsible for its success or failure in service. 
lf the head of the mechanical department’ has confi- 
dence in the ability of the man who holds the job of 
shop engineer to select equipment that will perform sat- 
isfactory work at minimum cost, back him up when his 
judgment is questioned by other departments which may 
have other than engineering motives for questioning his 
selection. But if he selects equipment that does not 
stand up in service or does not produce the desired re- 
sults or savings, fire him and get a better man for the 
position. 

Eighth—Study the important problem of material 
handling. The time that is lost by unnecessary handling 
and by the use of inadequate equipment or manual labor 
is appalling. A little intelligent study of this problem 
will always disclose the possibility of making changes in 
operations or equipment that will save many thousands 
of dollars. 

Ninth—Maintain a simple but complete record of all 
of the machine tools in the plant. An inadequate or ob- 
solete machine is like an old horse. It costs more to 
keep it than it’s worth. When a machine has reached 
the end of its economic service life, scrap it without 
hesitation and replace it with a modern machine. The 
increased productive value will usually pay for the new 
machine, to say nothing of the saving in operating and 
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An open type passenger-car paint shop 


Modern Finishes—The Problems 


of Application 


An analysis of the hazards introduced in railroad shops by 
spraying car and locomotive finishing materials 


paint spraying-equipment and the introduction of 
quick-drying lacquer finishes has focused attention 
on the practical possibilities of the application of fin- 
ishes by spraying to such an extent that, except for 


I: the short period since 1923 the development of 


touching-up and 
lettering opera- 
tions, the use of 
the brush for ap- 
plying finishing 
materials to lo- 
comotives and 
cars is fast be- 
coming obsolete 
in modern rail- 
road shops. 

The introduc- 
tion of quick-dry- 
ing lacquer fin- 
ishes probably did 
more than any 
other one thing to 
emphasize the po- 
tentialities of the 
use of the spray- 
ing method of fin- 
ishing in equip- 
ment painting. As 
a result of this, 
the master paint- 
ers on many rail- 
roads, while not 
yet convinced of 
the practicability 
or the economy of 
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adopting lacquer as a car and locomotive finish, 
nevertheless have accepted, the spray method of apply- 
ing paint, enamel and varnish. With the acceptance of 
this more modern method of finishing two elements 
were introduced with which railroad men found it 


necessary to con- 
tend; namely, the 
fire hazard and 
the effect on the 
health of the 
workmen. There 
has been a ten- 
dency on the part 
of railroad men 
to over-emphasize 
these hazards and 
this tendency has 
been due in part 
to the fact that 
many of them 
have not had at 
their command 
sufficient facts 
concerning this 
new method to 
enable them to 
arrive at accurate 
conclusions. This 
article is written 
with the hope that 
by assembling 
certain related 
facts for consid- 
eration many of 
the erroneous 
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opinions concerning the spray method of applying 
paints, varnishes and lacquers may be corrected. 

In an article published in the May, 1929 issue of 
“The Travelers’ Standard” a publication of the Travel- 
ers’ Insurance Company, dealing with the fire and 
health hazards of the spray-coating process, the prob- 
lem in its general aspect and the solution to it are so 
well stated that the following quotation is included: 

“The spray method facilitates the release into the 
atmosphere of the workplace, of vapors and particles 
from any inflamable or poisonous substances that may 
be present in the coating material. For this reason, if 
the proper precautions are not taken, the hazard of 
fires and explosions, and the possibility of ill effects on 
the health of the workmen, are greater in connection 
with the spray process than with dipping and hand- 
brush methods. 

“The hazards created by the vapors referred to are 
attributable, in a large measure, to the inherent prop- 
erties of certain ingredients used in the thinners. The 
vapors given off by most thinners or solvents of coat- 
ing materials, may form explosive mixtures with air 
when present in even such small quantities as 4 per 
cent (or less), by volume. Moreover, it has been defi- 
nitely determined that the vapors from some of the in- 
gredients of the thinners are capable of producing 
severe physical distress (and perhaps chronic or fatal 
illnesses) when present in rather low concentrations. 

“The base employed in the coating material may ac- 
centuate either one or other of the hazards mentioned 
above. For example, if a lead-base paint or silica 
enamel is sprayed, the additional health hazards of lead 
poisoning and silicosis, respectively, are created; and 
when pyroxylin lacquers are sprayed, it is necessary to 
consider the possibility of an accumulation of dry py- 
roxylin residue, much of it in the form of dust, in the 
vicinity of the spraying operations. Dry pyroxylin dust 
not only presents a serious flash-fire hazard, but also, 
when suspended in the air in suitable proportions, may 
explode violently, if ignited. 

“Moreover, the ‘setting’ or drying of varnishes and 
other resinous finishes is accompanied by the oxidation 
of some of their constituents, and an appreciable 
amount of heat 1s evolved during this oxidation. Where 
varnish or other resinous residues are allowed to collect, 
this heat of oxidation, under tavorable conditions, may 
easily be great enough to cause spontaneous ignition of 
the residues. 

“However, means and methods have been devised 
for handling and applying the coating materials, which, 
if adopted and intelligently and conscientiously used, 
will greatly reduce the likelihood of realizing any of 
these harmful results. In other words, the dangers in- 
volved in the spray process are not due to the inherent 
hazards necessarily associated with the coating materials 
or their compounds (although these should be fully 
recognized), so much as they are to the use of im- 
proper methods in applying them.” 


The Effect on the Health of Workmen 

The detrimental effects of certain ingredients used in 
painting materials which have been used for the finish- 
ing of railway equipment are so well known to those 
who have been associated with this phase of mainten- 
ance work for many years that there is no need to go 
into an extended discussion of the effect of ingredients 
so far as paints, enamels and varnishes are concerned. 
It may be well, however, to call attention to the fact that 
the spray method of finishing increases the possibility 
of the detrimental effects of certain substances that 
may be present in the coating material if necessary pre- 
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cautions are not taken to guard workmen against the 
inhalation of these substances while suspended in vap- 
ors in the atmosphere. 

Because the spray method of finishing has, in recent 
years, been looked upon as a development coincident 
with the introduction of pyroxylin lacquers a number of 
investigations have been made by medical and health 
authorities in an effort to determine the effects on hu- 
man beings of the inhalation of certain lacquer solvents. 
The report of one of these investigations, which was 
published in the October, 1928, issue of “The Journal 
of Industrial Hygiene,” summarizes a rather compre- 
hensive series of tests of the effects of lacquer solvents 
on animals as follows: 

“As the result of the series of tests here reported the 
authors would divide the solvents tested into three 
groups: 

“1 Those usable with safety concentrations usually 
employed or possibly in somewhat higher concentrations 
as ingredients of brushing or spraying lacquers. Ethyl 
acetate and amyl acetate, and possibly butyl acetate, 
would be placed in this class. 

“2 Those usable with safety in present concentrations 
but to be increased with caution as possibly harmful if 
increased materially. Here would be listed gasoline, 
turpentine, and xylol. 

“3 Those for which the present practice probably 
represents nearly the upper limit of safety in use as 
spraying-lacquer constituents: In this group are toluol 
and butyl alcohol. 

“Provided reasonable exhaust ventilation is assured, 
however, all these limits may be appreciably raised with 
impunity. 

“The entire investigation furnishes a strong argument 
for the insistence on exhaust ventilation wherever lac- 
quers of any type are being sprayed. 

“The materials listed and tested here do not nearly 
exhaust the list of those used as lacquer materials and 
the fact that practice in this respect is still frequently 
changing and new ingredients continually being intro- 
duced, about which there is available no information 
as to their effect on the health, is another argument for 
the protection of the sprayer in all cases. The removal 
of benzol from lacquers will undoubtedly remove the 
greatest single hazard from either acute or chronic 
poisoning in lacquer work but it does not warrant the 
discarding of precautionary measures.” : 

To sum up the question as to the hazards involved 
to the health of workmen it would seem that (1) lac- 
quer in which benzol is used as an ingredient of the 
solvent offers a serious hazard to health unless precau- 
tions are taken to prevent the operator from breathing 
any of the lacquer vapor. Medical authorities explain 
that benzol attacks both the red and white blood cells, 
leading to anemia and eventually, death. When 
taken into the system in small but repeated quantities, 
its effect is cumulative, somewhat as is in the case of 
lead poisoning. (2) The only safe protection for the 
operator in using lacquer containing benzol is a respi- 
rator or face mask through which air for breathing is 
supplied by means of a hose connection. A porous 
mask, through which the air passes directly, picks up 
and holds particles of the lacquer and so in effect tends 
to concentrate the amount of vapor breathed in by the 
wearer of the mask. (3) Lacquers in which benzol is 
not used as a part of the solvent are not dangerous to 
the health of the operator providing the concentration 
of vapor in the air is not allowed to increase above the 
amount which should not be exceeded under the pre- 
cautions taken for fire prevention. The better grades 
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of lacquer in use today do not contain benzol. There 
are, however, lacquers on the market which do contain 
benzol and it is of importance to recognize this fact in 
the selection of this class of finishing materials in order 
that proper protective methods may be employed where 
these are to be used. 


Eliminating the Fire Hazard 


The fire hazard in connection with the spray method 
of finishing is rather a result of the method of applica- 
tion than of the nature of the material applied. Oil 
paints and varnishes are inflammable and, when applied 
by spraying, tend to fill the air with a mist of inflam- 
mable material. If this mist accumulates in the right 
proportion, the mixture of air and mist will ignite from 
a spark. The proportions of the inflammable mixtures 
vary with the materials. This hazard is readily guarded 
against by adequate ventilation, so applied as to keep 
the concentration of vapor and, in the case of lacquer, 
the pyroxylin dust left by the evaporation of the solvent 
below the point at which a flash fire can occur. This 
is the fundamental requirement for safety. There are 
other features involved, such as good housekeeping and 
protection against sparks from any source in an en- 
closed area immediately surrounding the application of 


of the equipment. As the method has been extended 
in application to the greater portion of the equipment 
on many roads, and as the demand for a more rapid 
finishing process has become acute as a result of a de- 
mand for the more intensive utilization of equipment, 
it is becoming increasingly necessary to consider proper 
ventilating equipment. Very few railroads have yet in- 
stalled what may be considered adequate exhaust venti- 
lating equipment in their coach finishing shops. This 
problem, however has been given serious consideration 
by such organizations as the Equipment Painting Sec- 
tion of the American Railway Association and the Rail- 
way Fire Protection Association. 

The process of applying finishing materials in dif- 
ferent industries has involved a special problem in each 
industry ; in fact, in each shop or factory. In attempt- 
ing to collect data which would be of benefit to our 
readers, members of the staff of the Railway Mechanic- 
al Engineer have made investigations as to the methods 
employed and the facilities used in other industries in 
connection with the application of finishing materials 
by the spraying process. Owing to the fact that this 
process has found its widest application in the automo- 
tive industry it was expected that a study of the 
methods used in automobile body plants would disclose 
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the lacquer. Instructions on these points are given in 
detail in various publications of the National Fire Pro 
tective Association. 

In considering the conclusions arrived at by authori- 
ties that have given a great deal of thought and study 
to the problems of eliminating these hazards, attention 
is immediately directed to the fact that the installation 
of properly designed ventilating equipment in the shop 
will, at one and the same time, tend to obviate 
practically all the danger that may be attendant upon the 
application of modern finishes by the spraying method. 
Having accepted this conclusion, the next problem 
which demands attention is a consideration of the 
proper type of ventilating equipment which should be 
installed in modern railroad shops to provide adequate 
protection in the course of spraying operations. 

The finishing of railway equipment involves the ap- 
plication of a protective coating to the surfaces of pas- 
senger coaches, locomotives and tenders, and freight 
cars. Because of the fact that the finishing of passen- 
ger cars involves the major portion of the immediate 
problem, this article will deal primarily with the equip- 
ment necessary in the paint shop for adequately protect- 
ing workmen engaged in finishing or refinishing. 

Up to the last year or two the application of finish- 
ing material by the spray method has been carried on in 
railroad passenger car shops on a more or less experi- 
mental basis involving the finishing of only a portion 
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some information that would be of value in the passen- 
ger car shops. Two facts became immediately evident. 
First, that the finishing of automobile or motorcoach 
bodies can not, in any broad sense, be compared with 
the finishing of passenger cars; second, that the auto- 
mobile industry has accepted as conclusive—possibly as 
the result of several disastrous fires— the absolute ne- 
cessity of safeguarding operations by the installation 
of adequate ventilating equipment. 

In many railroad shops even in large passenger-car 
shops, the application of varnishes and lacquers to pas- 
senger cars has been carried on by the spray method in 
the open shop. In other cases, exhaust ventilating 
equipment has been installed which is designed to venti- 
late a rather large shop area merely by exhausting the 
air from several locations in the shop which in some 
cases have been quite remote from the actual point of 
spraying. It is this practice which has been subjected 
to some criticism on the part of the Railway Fire Pro- 
tection Association and the representatives of fire in- 
surance underwriters. 


Exhaust Systems 


The design of exhaust equipment should be such as 
to remove almost immediately, the vapors from the 
work area and, to be considered effective, the ventila- 


` tion should be such as to eliminate any back-spray or 


haze about the operator’s head. The ventilating system 
should also carry off all of the solid particles of the 
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coating material which do not adhere to the surface 
upon which it is being sprayed. In order to afford the 
greatest possible protection to workmen it has been con- 
sidered advisable to conduct all indoor spraying opera- 
tions within especially constructed non-inflammable 
spray booths equipped with exhaust ventilation. The 
velocity of the air in spray booths or tunnels varies 
between 60 and 200 linear feet per minute depending 
entirely upon individual conditions surrounding the in- 
stallation. In railroad work some of those who have 
studied the problem consider 100 ft. per min. the min- 
imum. 

The drawing shows the method of installing ventiiat- 
ing equipment where spray finishing operations on pas- 
senger cars are being conducted in rooms separated 
from the remainder of the shop by walls of fire res'st- 
ing construction.. This drawing embodies the recom- 
mendations of the National Fire Protection Association. 
Owing to the fact that the spray vapors are heavier 
than air, they tend to collect at low points in the room. 
For this reason it will be seen that part of the air in- 
take, under positive pressure, is delivered near the floor 
and that the exhaust fans set in the outside wall of the 
building are located near the floor line. Where spray- 
ing operations are carried on in an open room of this 
type the National Fire Protection Association recom- 
mends that provisions for exhausting the vapor from 
the room should be sufficient completely to change all 
air approximately every three minutes. 

As far as specially designed exhaust-ventilation fa- 
cilities for railroad coach shops are concerned, the in- 
stallations to date have not been sufficiently numerous 
to consider them in other than an experimental way. In 
general, however, the systems which have been devel- 
oped so far which are applicable to railroad work may 
be designated as (1) the tunnel-type car exhaust, and, 
(2) stationary canopy type car exhaust and (3) the 
portable canopy type car exhaust. 


Tunnel-type Car Exhaust 

The tunnel-type of exhaust ventilation for railroad 
shop work is an adaptation from the automotive plant. 
The equipment consists of an enclosure of sufficient 
height, width and length to segregate all of the spraying 
operations on a car of the greatest length in service. The 
exhausting of the atmosphere within the tunnel is ac- 
complished by means of vertical ventilating stacks to 
the outside air in which induced draft is set up by belt- 
driven airplane-type exhaust fans of non-sparking metal 
or indirect annular-type exhaust equipment. 

In the sides of the spray tunnel windows are located 
at frequent intervals outside of which are located vapor- 
proof electric lighting fixtures which conform to the re- 
quirements of the National Electrical Code and the re- 
quirements of the fire underwriters. The construction 
of the interior of the tunnel is such as to make all sur- 
faces readily accessible for frequent cleaning and, in 
addition, the tunnel is equipped with an automatic 
sprinkler system. 

The tunnel-type car exhaust has the disadvantage, 
however, of restricting that portion of the shop floor 
space over which it is installed to the use of painting 


operations exclusively inasmuch as the side walls of the ° 


tunnel extend to and rest upon the shop floor. 


Stationary Canopy-type Car Exhaust 
A more recent development of ventilating equipment 
for coach shops is to be found in the stationary canopy 
type car exhaust, examples of which are to be found in 
the shops of the Cincinnati Street Railway Company. 
In this type of installation, the exhaust hood or canopy 
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is suspended above the track space on which the spray- 
ing operations are performed. The construction is such 
that it may be readily installed to provide ventilation 
over one or more cars. Located in the floor of the shop 
adjacent and parallel to the rails are long, narrow con- 
tinuous floor slots from which, by means of motor- 
driven blowers located beneath the floor, thin streams, 
or curtains of air flow upward along the sides of the 
car with a velocity sufficient to remove the fumes and 
odors which result from spraying operations. The 
canopy is designed to collect the vapors which are blown 
upward by the air curtains and exhaust them in a short 
direct movement to the outer air. The exhaust is ef- 
fected by straight vertical ventilating stacks in which in- 
duced draft is set up by belt-driven airplane fans of 
non-sparking metal. The motor is located in all metal 
pent houses on the roof of the shop building, entirely 
isolated from the path of the vapors. Where the belt 
enters the duct it is enclosed in a vapor-proof metal 
housing. Hinged panels on the under side of the canopy 
are so arranged that they may be thrown outward 
against the outer panels of the canopy in such a manner 
as to provide a solid canopy over the car roof to pro- 
vide complete exhausting of vapors which may arise as 
a result of spraying operations on the roof of the car. 
When used in this manner, panels underneath the ex- 
haust stacks are opened in the inner walls of the canopy 
to provide a direct movement of the vapors from the 
interior of the canopy to the stack. This type of ex- 
haust canopy, like the tunnel-type, is equipped with both 
the close-head and open-head sprinklers. 


Portable Canopy-type Car Exhaust 

Probably the most recent development in exhaust 
equipment especially designed for railway coach 
shops is an adaptation of the stationary canopy-type 
constructed in such a manner that it may be installed in 
longitudinal shops to move lengthwise over one or more 
cars located on the shop track, suspended on a traveler. 
In principle, the operation of the portable canopy is 
similar to that of the stationary type. The narrow slots 
providing the air curtain along the sides of the car are 
located at the lower end of a frame-work which is built 
integral with the canopy and traveler. Blowers provide 
the air for blowing the vapors up alongside the car into 
the canopy exhaust opening. The exhaust outlets of 
the canopy are arranged in such a manner that the can- 
opy may be- spotted by means of a motor-drive with 
automatic control and stop switch at fixed locations so 
that the exhaust openings from the canopy coincide with 
vent stacks through the roof to the outer atmosphere. 
The draft for exhausting the vapors is provided in es- 
sentially the same manner as in the stationary canopy. 
An advantage of the portable exhaust equipment is that 
adjustable scaffolding is built as a part of the traveler. 
The absence of side walls in either of the canopy type 
equipments permits the utilization of natural lighting. 


* % + 


4-4-0 type Boston & Maine locomotive “Columbia”—Engine 
No. 59 
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Air Brake Association Convention 


Papers on rail motor-car brakes and automatic train 
control equipment show enlarged scope of 
air-brake department work 


the thirty-sixth annual convention of the Air 

Brake Association, which was held in the Hotel 
Stevens, Chicago. The program occupied four days, 
April 30 to May 3, 1929, inclusive and included three 
addresses, four committee reports and seven papers, not 
including a number of committee reports pertaining to 
the administration of the association. An excellent pro- 
gram of entertainment was arranged by the Air Brake 
Appliance Association, which included excursions to 
various points of interest in and around Chicago, 
theatre parties during the day for the lady guests, and 
entertainment in the evening. The annual grand ball 
was held Wednesday evening, May 1. A total of 58 
manufacturers had equipment, products, or descriptive 
literature on display at the exhibit of the Air Brake 


A TOTAL of 929 members and guests registered at 


? 
Y 


Ala 


Ary 


be 


rt 


as Eres 


rx 


RRI 


D 


ż 


atiy 


Eee, 
W. W. White (M.C.) 
First Vice-President 
> Sl eer 


= SS I ES T E 


Å- 


H. L. Sandhas (C. R. R. f. 
of N. J.) President $ 


uaren PE em ecest 


that the railroads could be induced to send their men 
to conventions. i 

The presidential address was followed by a short 
business session, after which the convention heard the 
committee report on “What is the best material for air 
brake and air signal piping?’ A summary of this re- 
port and the ensuing discussion is included in this re- 
port of the convention. Other papers and reports were 
presented on the following subjects: Distributing valves 
—lLocation, maintenance and piping, by the St. Louis Air 
Brake Club; Automatic speed control and automatic 
train-stop equipment, by F. H. Nicholson, engineer, 
Union Switch & Signal Company; Slid flat wheels in 
passenger train service—Causes and remedies, by the 
Pittsburgh Air Brake Club; Operation and main- 
tenance of engineman’s brake valve, by the Central Air 
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Officers of the Air Brake Association 


Appliance Association which is held in conjunction 
with the convention of the Air Brake Association. 

At the opening of the convention, after the invoca- 
tion, Irwin R. Brigham, vice-president, North American 
Car Corporation, addressed the convention in behalf of 
the Chicago Chamber of Commerce. President H. L. 
Sandhas, general inspector, Central Railroad of New 
Jersey, followed Mr. Brigham with the customary presi- 
dential addresses in which he spoke of the need of the 
association maintaining its reputation as an educational 
organization. He said that the association must achieve 
its purpose; namely, high efficiency in air brake service 
in order to keep it in creditable standing in the railroad 
industry. It was only through actual accomplishment, 
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Brake Club; Gas-electric rail car brakes, by the North- 
west Air Brake Club; Car retarders, by L. Richardson, 
mechanical superintendent, Boston & Maine; Main- 
tenance of brake equipment on gas-rail cars, by the Man- 
hattan Air Brake Club, and three committee reports on 
recommended practice, main reservoirs, and exclusion 
of dirt and moisture from passenger brake cylinders. 


Election of Officers 


W. W. White, supervisor air brakes, Michigan Cen- 
tral, was elected president of the Air Brake Association 
to succeed H. L. Sandhas, general inspector, Central 
Railroad of New Jersey. W. H. Clegg, chief inspector, 
air-brake and car-heating equipment, Canadian National, 
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was elected first vice-president ; R. M. Long, supervisor 
air brakes, Pittsburgh & Lake Erie, second vice-presi- 
dent; W. F. Peck, supervisor air brakes, Baltimore & 
Ohio, third vice-president; T. L. Burton, air-brake en- 
gineer, New York Central, secretary; and Otto Best, 
Nathan Manufacturing Company, treasurer. The fol- 
lowing members were elected to the Executive Commit- 
tee; C. H. Rawlings, general air-brake instructor, Den- 
ver & Rio Grande Western; E. Z. Mann, general me- 
chanical instructor, Atlantic Coast Line; E. Von Bergen, 
general air-brake, lubricating and car-heating engineer, 
Illinois Central; J. E. Gardiner, general air-brake in- 
spector, Boston & Maine, and John P. Stewart, general 
air-brake supervisor, Missouri Pacific. 

The Air Brake Appliance Association held its annual 
meeting at the Hotel Stevens, Thursday, May 2, 1929, 


Right—C. R. Busch, President 
(Buffalo Brake Beam 
Company) 


Above—Ralph F, Duysters, 
First Vice-President 
(Simmons-Boardman Pub- 
lishing Company) 


Publishing Company, who succeeds Mr. Busch; first 
vice-president, A. S. Lewis, Barco Manufacturing Com- 
pany; second vice-president, H. A. Flynn, New York 
Air Brake Company, and secretary-treasurer, F. W. 
Venton, Crane Company. The newly elected members 
of the Executive Committee are: R. H. Jenkins, Nathan 
Manufacturing Company; S. A. Witt, Detroit Lubri- 
cator Company; Donald Charlton, Wilson Products Co., 
Inc.; E. H. Weaver, Westinghouse Air Brake Com- 
pany; J. A. Galligan, Union Railway Equipment Com- 
pany, and E. G. Busse, Chicago Railway Equipment 
Company. 


Address by John M. Fitzgerald 


The principal address of the convention was delivered 
at the morning session on Wednesday, May 1, by John 
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with Charles R. Busch, Buffalo Brake Beam Company, 
presiding. The question of depriving associate mem- 
bers the privilege of voting was discussed and it was 
decided that members of the association enrolled as as- 
sociates should have all privileges of the association, but 
that of voting. 

The following officers were elected for the ensuing 
year: President, R. F. Duysters, Simmons-Boardman 
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M. Fitzgerald, assistant to the chairman of the Commit- 
tee on Public Relations of the Eastern Railroads, who 
spoke on “The Price of Transportation Insurance.” 
Mr. Fitzgerald emphasized the fact that we led the 
world in mass production and we must have mass trans- 
portation in order to meet the demands of the national 
distribution of our products over long distances. There 
is no other method, he said, for rendering this service 
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that is comparable with our railroads. The improved 
service of rail carriers is the backbone of our present 
prosperity. Not only has it permitted liquidation of 
inventories, he pointed out, but less merchandise is now 
being stocked, less money is being borrowed and much 
less interest paid. An enormous volume of capital has 
been released and is available for still further expansion 
of commerce and for permanent investment. 

In discussing the various factors pertaining to gov- 
ernment regulations, Mr. Fitzgerald said that not only 
are the railroads regulated by public interest, but that 
they are regulated by different governmental agencies. 
One branch of government tends to establish the high- 
est possible valuation for railway property as a basis 
for railway taxes and another set of officers are trying 
to prove that the same property has little value in a rate 
proceeding. In other words, the efforts of both sets of 
officers tend to prevent the carriers from earning a fair 
return on either the highest or lowest value claimed 
by any public authority. In the meantime, he said, the 
public demands that ever increasing efficiency shall be 
accompanied by continued rate reductions, while wages 
and taxes continue to increase, and the carriers are forced 
to share existing business with competitive transport 
agents, which are subsidized with public tax monies. 
And the marvel of the situation is that, in spite of all 
these demands, the railroads continue to render the 
highest standard of service at the lowest cost, with the 
lowest capitalization and the greatest efficiency of any 
railroads in the world. 


Best Material for Air-Brake 
and Signal Piping 


The committee appointed by the Executive Com- 
mittee to investigate the best material for air-brake 
and air-signal piping, began its work during February, 
1928. This subject was investigated by another com- 
mittee which reported at the annual convention held in 
Los Angeles, Cal., in May, 1925. It was, however, de- 
cided to reopen this subject and the present committee 
was instructed to investigate the present status of air 
brake and signal system pipe material and pipe manu- 
facture; the comparative value of different pipe ma- 
terials from a manufacturing standpoint, from a cost 
standpoint and from standpoints of installation and 
service results. It was also instructed to submit evi- 
dence and data which would permit the association to 
base conclusions bearing on the economic value of pipe 
used for these two purposes. 

The committee prepared two sets of questionnaires 
which were sent to pipe manufacturers and to the rail- 
roads, respectively. The replies received were so varied 
that the committee was unable to arrive at any definite 
conclusions. Several of the pipe manufacturers sub- 
mitted written discussions of the merits and claims for 
the various kinds of pipe offered. However, the com- 
mittee reported that many of the claims made were con- 
tradictory, especially those which involved the char- 
acteristics of pipe behavior under conditions of cor- 
rosion and vibration. Reference is also made in the re- 
port to a number of tests which were being made 
by certain railroads with cars equipped with different 
kinds of pipe whicli operate in a service where con- 
siderable pipe trouble has been experienced. Each of 
the cars being used in this test has been fitted with two 
or more kinds of pipe and they have been in service 
now for approximately eight months. 
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The committee was continued. The report was 
signed by J. E. Gardiner (chairman) air brake inspec- 
tor, Boston & Maine; J. A. Burke, assistant air brake 
supervisor, Atchison, Topeka & Santa Fe; R. M. Long, 
supervisor of air brakes, Pittsburgh & Lake Erie; W. 
W. Shriver, air brake inspector, Baltimore & Ohio, and 
R. E. Miller, assistant chief engineer, Westinghouse Air 
Brake Company. 


Discussion 


One of the members of the committee in discussing 
this report pointed out the difficulty of segregating 
commodities in order to make a complete test of piping 
on freight cars. He.also stated that the manufacturers 
were producing a better quality of pipe for railroad 
service than heretofore. 

Several of the members expressed their belief that the 
committee should do more in the way of investigating 
piping on locomotives as the number of pipe failures 
on cars was insignificant as compared with the number 
of failures on locomotives. One railroad in Canada 
has been compelled to go into heavy installations of cop- 
per piping on locomotives in order to reduce the num- 
ber of pipe failures. One of the causes for this has 
been the fact that locomotives designed for high-speed 
freight service invariably had pipe failures when placed 
in high-speed passenger service. It appeared to be the 
consensus of opinion that more attention could be given 
by locomotive designers to the location of piping on 
locomotives. Reference was made by several speakers 
to a test which was made on a locomotive on the Penn- 
sylvania, on which the piping was installed with the en- 
gine cool. After the installation was completed, the en- 
gine was fired up and the pipe bends were heated with 
an acetylene torch, which expanded the various lengths 
of pipe approximately 34 to % in. This expansion was 
then taken up by the pipe fitters. This experimental in- 
stallation has proved satisfactory in service. 


Distributing Valves, Location, 
Maintenance and Piping 


Contributed by the St. Louis Air Brake Club 


The paper reviewed the transition period of chang- 
ing the locomotive air-brake schedule from A-1 to 
ET, when it became the general practice to locate the 
distributing valve on the reverse lever bracket, to attach 
it to the locomotive frames or to the wind sheets at a 
point adjacent to the tail piece. With a more complete 
understanding of the moisture present in compressed air 
and the effect of precipitation on the operation of the 
distributing valve, such as breaking down lubrication, 
carrying and depositing foreign matter and freezing in 
cold weather, there has been a tendency to locate the 
valve at some higher point on the locomotive. 

A number of railroads have been following the prac- 
tice of installing this valve on a bracket fastened di- 
rectly to the boiler on the right hand side of the loco- 
motive, and ahead of the firebox, where no interfer- 
ence with staybolts is encountered. This location is ap- 
proximately on a direct line opposite to the air com- 
pressors, when they are located on the left side of the 
locomotive. In this location, the distributing valves, air 
compressors, main reservoirs, brake valves and piping 
are all attached to the boiler; an installation wherein 
the possible strains on the piping created by expansion 
and contraction are practically eliminated. This loca- 
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tion was recommended by the committee which pre- 
pared the paper. 

In the discussion of this paper some of the members 
disagreed with the location of the distributing valve as 
recommended. Several spoke of difficulties encoun- 
tered with a long pipe between the brake and distrib- 
uting valves. Several speakers reported that no trouble 
had been encountered with distributing valves located 
under the running board. A speaker from a Canadian 
railroad reported that the distributing valve on his road 
was located on the tail end of the frame, and compara- 
tively little trouble had been encountered with pipe 
breakage. This speaker, however, pointed out that his 
road used extra-heavy pipe brackets. However, it ap- 
peared to be the opinion of the majority of those pres- 
ent that, if the distributing valve was located on top of 
the boiler in front of the cab and care was taken in 
passing the valve over the ET test rack, most of the 
trouble in the operation of this valve would be eliminated. 


Maintenance of Brake Equip- 


ment on Gas Rail Cars 
Contributed by the Manhattan Air Brake Club 


The Manhattan Air Brake Club confined its recom- 
mendations and instructions to the maintenance of 
the SME and AML equipments only. The paper in- 
cluded special instructions pertaining to the inspection 
of the equipment as a whole, instructions for daily in- 
spection to both types of equipments and to air-signal 
equipment. Instructions were also given for periodic 
inspections of six months, twelve months and eighteen 
months. The committee which prepared the paper 
recommended that all rail motor cars be equipped with 
brake-cylinder gages; that all rail motor-car specifica- 
tions state that foundation brake rigging shall be so de- 
signed that no part will bind or foul, and that the first 
point of fouling shall be the engagement of the non- 
pressure head by the piston, and that all rail motor cars 
be provided with metal tags or cab cards and the dates 
nis place of 6-, 12- and 18-months’ inspection recorded 

ereon. 


Other Reports and Papers 


_The paper on the operation and maintenance of en- 
ginemen’s brake valves, contributed by the Central Air 
Brake Club, contained a few pertinent extracts from the 
Interstate Commerce Commission rules and require- 
ments pertaining to the maintenance of air brakes on 
iocomotives. The Northwest Air Brake Club con- 
tributed a paper on gas-electric rail-car brakes, which 
was devoted largely to a discussion of the type of air 
compressors used on rail motor cars. 

The Committee on Main Reservoirs presented a brief 
report of progress, which contained a chemical analysis 
of one of the wrought-iron main reservoirs mentioned 
in the committee’s 1927 report. This reservoir which 
has been in service five years was removed and given a 
hydrostatic test. It was found to be nearly bottle-tight, 
although it contained both longitudinal and circumfer- 
ential riveted seams. About thirty pounds of oily de- 
posit was removed which contained 3.31 per cent mois- 
ture, 35.58 per cent oil, 56.2 per cent iron oxide and 4.82 
per cent lime. While the inspection indicated that this 
reservoir was rusted, there was very little pitting and 
the plates were in good condition. This reservoir has 
been reheaded and returned to service. 

The Committee on Recommended Practice submitted 
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a brief report containing a number of changes, the most 
important of which was the location of air compressors 
on locomotives. The changes and additions recom- 
mended were adopted. 

The committee appointed to investigate the subject 
of the exclusion of dirt and moisture from passenger- 
car brake cylinders, presented its final report at this 
convention. The committee reported that it was con- 
vinced that where cars are equipped with a device for 
protecting the cylinder against foreign matter, and a 
satisfactory lubricant used, the cleaning periods may 
safely be extended to two years or to the periods of 
shopping of passenger cars. 


Slid-Flat Wheels in Passenger- 


Train Service 
Contributed by the Pittsburgh Air Brake Club 


The purpose of the paper was to list the most com- 
mon cases of wheel sliding and to suggest a pro- 
cedure which would help in the analysis of these prob- 
lems and the application of the proper remedy. <A 
large number of cases of wheel sliding are due to oper- 
ating and track conditions, such as bad rail, slack action, 
switching cars at terminals and defective track. Two 
of the causes were maintenance problems; namely, de- 
fective brake rigging and defective brakes. Reference 
was made in the paper to the wide variation in braking 
ratio on cars, caused by improper design and construc- 
tion of brake riggings. This, the paper states, con- 
tributes to unequal braking effort in different parts of 
the train and, where the braking ratio is high, will con- 
tribute to wheel sliding on that car. Considerable vari- 
tion in braking power on different trains can often be 
traced to the non-uniform adjustment of piston travel. 
It is especially important that piston travel adjustment 
should be inspected and kept within close limits of the 
standard value during the winter season. 

The most important brake defect responsible for 
wheel sliding, it was emphasized in the paper, are brakes 
which for any reason fail to release properly. The 
most common cause of failure to release is a leaky 
equalizing packing ring, and the importance of main- 
taining the air-tight fit of rings can not be overempha- 
sized. 

It was stated that a very important phase of brake 
equipment conditions, which has a direct relation to 
wheel sliding, is the synchronized brake action brought 
about by the use of proper chokes. Suitable chokes 
have now been provided for all passenger-brake equip- 
ment which will time the application and release uni- 
formly throughout the train. 

Other observations were made relative to brake re- 
pairs, train testing, and the paper concluded with a list 
of the primary and secondary causes for wheel sliding 
in passenger train service. 


THE INQUIRING REPORTER wandered into a railroad terminal a 
few hours after a locomotive had crashed into a bumper, the 
bumper evidently getting the best of it. Observing a rather 
confident looking master mechanic surveying the wrecked loco- 
motive, the reporter asked what was to be done. “That's easy,” 
replied the master mechanic. “We have another locomotive 
over here which had its rear end smashed. We will cut the 
wreckage off the front end of this one and off the rear end of 
the other one, weld the two of them together and produce an 
articulated mallet type locomotive.” Well, stranger things have 
happened in the welding industry—The Welding Engineer. 
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Annual banquet of the International Railway Fuel and International Railway Supply Men's Associations 


Fuel Men Present Instructive 
Convention Program 


Four railroad presidents and two heads of mechanical 


departments make addresses 


ventions of fuel men ever held, 2,200 members and 

guests of the International Railway Fuel Association 
gathered at the Hotel Sherman, Chicago, May 7 to 10, 
inclusive. Unquestionably the most important single 
feature of the convention was the addresses made by 
four railroad presidents and two mechanical department 
heads who, in a striking way placed their stamp of 
approval on the association and its work. 

The International Railway Supply Men’s Association, 
which holds an exhibit in connection with the convention 
each year, carried out an extensive program of entertain- 
ment for the ladies, consisting of theatre parties, 
luncheons and specially conducted tours in the after- 
noons, and dancing and vaudeville entertainment in the 
evening. The annual banquet was held Thursday even- 
ing, May 9. 

The exhibit this year exceeded somewhat in number 
and variety of products displayed at the exhibition held in 
1928. A total of 72 railway supply companies were 
represented at this convention as compared with 65 
last year. 

In opening the convention, President T. C. Hudson, 
assistant general superintendent of motive power of the 
Canadian National, Toronto, Ont., called attention to the 
rapid growth of the association from a membership of 35 


T one of the most instructive and constructive con- 
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in 1908 to 1,400 active and associate members in 1929, 
this growth having been made possible largely by the 
hearty support extended to the association and its ac- 
tivities by railroad managements. Mr. Hudson then 
introduced Sir Henry Thornton, chairman of the board 
and president of the Canadian National, who, in an in- 
spiring address, outlined the remarkable progress in 
railroading, particularly during the past 10 years, call- 
ing attention to recent specific developments of interest, 
including Diesel-electric equipment and two-way tele- 
phone communication with moving trains, and saying 
that steam power as applied to rail transportation is 
now confronted with two challenges, the first being 
electric and the second Diesel-electric equipment and 
operation. He expressed the opinion that where the 
conditions are right, both of these methods will show 
marked operating economies, adding, however, that 
while other forms of energy may be developed and 
utilized as conditions warrant, “Old King Coal will still 
be doing business at the same old stand.” 

At the conclusion of Sir Henry’s address, R. H. Aish- 
ton, president of the American Railway Association, 
reviewed the progress of American railroads in saving 
fuel, and said in effect that the day has passed when 
large economies can be secured with small effort. He 
indicated that railroad men must now climb the tree of 
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fuel economy and handpick the ripe apples one at a time. 

J. B. Hill, president of the Nashville, Chattanooga & 
St. Louis, called the attention of the members to three 
vital reasons for fuel economy: conservation of natural 
resources, pride in a job well done and the attainment of 
fuel economies coincident with coal saving. T. C. 
Powell, president of the Chicago and Eastern Illinois, 
spoke briefly, maintaining that the country did not make 
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petition. He closed his remarks with the statement that 
nothing yet devised by man can take the place of steam- 
railroad service. 

T. W. Demarest, general superintendent of motive 
power of the Pennsylvania, Western Region, delivered an 
instructive address, one of the principal points of which 
was an appeal for not only a further extension of loco- 
motive runs, but an increased mileage of cars between 


l W. G. Black (Erie) 
Vice-President 


L. G. Plant | $ 
Secfetáry- Treasurer { 


ate Lee. = 


Officers of the International Railway Fuel Association 


the railroads but that the railroads made the country. 
He outlined the excellent service now being afforded by 
railroads, this service being absolutely dependent, in the 
main, upon the steam locomotive. | He mentioned the 
limitations of complete electrification and of Diesel- 
electric operation, also outlining the problem which con- 
fronts the railroads, due to air, water and highway com- 
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yard stops for classification, inspection and repairs, this 
increased mileage being one of the most important single 
factors in fuel as well as other operating economies. 
A. P. Prendergast, mechanical superintendent of the 
Texas & Pacific, explained the part that the mechanical 
department has played in the promotion of fuel economy, 
not only in the design of locomotives but in their care 
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at engine terminals. He mentioned the importance of 
properly maintained boosters, feedwater pumps and other 
locomotive specialties as an important factor in fuel sav- 
ings. A considerable portion of his address was devoted 
to direct steaming at engine terminals in which the steam 
obtained from live locomotives in the enginehouses is 
used in the work of firing up dead locomotives. 


Election of Officers 


At the closing session of the convention, the following 
were elected officers of the International Railway Fuel 
Association for the ensuing year: President, W. J. Tapp, 
fuel supervisor, Denver & Rio Grande Western, Denver, 


New York City; C. T. Winkless, fuel agent, Chicago, 
Rock Island & Pacific, Chicago; J. R. Jackson, engineer 
of tests, Missouri Pacific, St. Louis, Mo.; Malcolm Mac- 
Farlane, general fuel inspector, New York Central, New 
York City; A. B. Maurice, road foreman of engines, Na- 
tional Lines of Mexico, Mexico City, D. F. 

The following were elected officers of the Inter- 
national Railway Supply Men’s Association for the en- 
suing year: President, C. O. Jenista, Barco Manufactur- 
ing Company, Chicago; vice-president, S. A. Witt, 
Detroit Lubricator Company, Chicago; secretary, L. R. 
Pyle, Locomotive Firebox Company, Chicago; treasurer, 
C. M. Hoffman, Dearborn Chemical Company, Chicago. 


P 


ae 


A group of officers and committee members of the International Railway Supply Men’s Association 


Standing (left to right), J. E. Buckingham, Worthington Pump & Machine: 
. Dickinson, Duntley-Dickinson 


Chicago; assistant secretary-treasurer, 
Chicago; Bard Browne, The Superheater mpany, New 
Puller, Hunt-Spiller Manufacturing Corporation, Boston, Mass. 
tary, 


York; C. 


Colo.; vice-president, W. G. Black, mechanical assistant 
to the president, Erie, Cleveland, O.; vice-president, 
C. H. Dyson, fuel agent, Baltimore & Ohio, Baltimore. 
Md.; vice-president, J. M. Nicholson, fuel conservation 
engineer, Atchison, Topeka & Santa Fe, Topeka, Kan. 
Three new members were elected to the executive com- 
mittee, which for the coming year will be as follows: 

J. D. Clark, chief fuel supervisor, Chesapeake & Ohio, 
Richmond, Va.; H. Morris, superintendent of fuel and 
locomotive performance, Central Railroad of New Jersey, 
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Seated (left to right), C. 
S. A. Witt, Detroit Lubricator Company, Chicago; president, M. K. Tate, 

Jenista, Barco Manufacturing Company, Chicago, and treasurer, L. R. 
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y Company, St. Louis, Mo.; C. H. Gaskill, Baldwin Locomotive Works, 
u 


pply Company, Chicago; F. S. Wilcoxen, The Edna Brass Compan 4 
Hunt-Spiller Manufacturing Corporation, Boston, Mass.; - y 
. Hoffman, Dearborn Chemical Company, Chicago; secre- 
ima Locomotive Works, Inc., Lima, Ohio; vice-president, C. O. 
Pyle, Locomotive Firebox Company, Chicago. 


Members of the executive committee were elected as 
follows: C. H. Gaskill, Baldwin Locomotive Works, 
Chicago, for one year; J. W. Hulson, Hulson Grate Com- 
pany, Keokuk, Iowa, for three years; F. C. Davern, 
Nathan Manufacturing Company, New York, for three 
years; and C. P. Rohow, National Refining Company, 
Chicago, for three years. 

The Committee on New Locomotive Economy De- 
vices reported that there appeared to be no outstanding 
demand for new devices, but rather a demand for the 
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perfection and more extensive use of devices already 
available. A summary of the replies to a letter sent out 
to the railroads by the committee indicated that the rail- 
road managements are largely contented with the oper- 
ation of the present-day locomotive equipped with such 
devices as are now on the market. However, the com- 
mittee believes there is still room for many improve- 
ments in the design and application of specialties to add 
to the efficiency of locomotive operation, and plans to 
continue its efforts to seek further developments. It 
reported that the installations of feedwater heaters are 
about evenly divided between open and closed types. At 
the end of 1928, of 5,586 locomotive feedwater heaters 
installed or on order in the United States, Canada and 
Mexico, 5,155 have reciprocating pumps, 364 have cen- 
trifugal pumps, and 67 have reciprocating and centri- 
fugal pumps. A total of 593 heaters installed or on 
order December 31, 1928, were of the injector type. 

A considerable portion of the report was devoted to 
a discussion of the developments in the limited cut-off. 
The report states that there is no question but that many 
existing locomotives could be improved by redesigning 
the valve arrangement to the limited cut-off, and by the 
application of starting valves. A locomotive may be 
changed to this arrangement to have the same tractive 
force for starting, and such a locomotive would be able to 
haul trains at greater speed because the limited cut-off 
makes for a decreased steam consumption, and the 
resultant effect. is.an increase in the capacity of the 
boiler. Many locomotives in existence have too low a 
factor of adhesion. Such locomotives would benefit by 
the action of the starting valves and limited cut-off, and 
would not slip. so readily. On existing locomotives, 
where it is possible to increase the boiler pressure or 
increase the cylinder bore, it is possible to increase the 
capacity for starting and hauling tonnage from ten to 
twelve per cent. 

The report contained the description and results of a 
number of tests of a new device in connection with the 
limited cut-off which has been applied to a 2-8-2 type 
locomotive on the Monon. The locomotive selected for 
the first trial of the device was of the conventional long 
stroke cut-off valve arrangement. Mikado type, similar 
in proportions to the U. S. R. A. light Mikado design; 
weight on drivers, 218,000 1b. ; total weight, 286,000 Ib. ; 
28 in. x 30 in. cylinders, working at 170 lb. pressure, 
tractive force, 53,900 1b., and factor of adhesion, 4.04. 

The 14-in. piston valves were arranged with 6-in. 
travel, 1 1/16-in. lap, 3/16-in. lead and 1/16 in. exhaust 
clearance. The valve ports were 134 in. The valve 
arrangement, as redesigned, is an improvement on the 
conventional arrangement in that the cut-off is limited to 
65 per cent of the piston travel—that is now the longest 
cut-off than can be obtained with the locomotive. Other 
features of this arrangement are the improved valve 
events. The valve, because of the long lap necessary for 
the earlier cut-off, must be made to move faster in 
opening the port—this results in quicker full port opening 
and the valve holds the full port opening longer. This 
feature is especially pronounced when the engine is 
hooked up, and the result is to diminish the effect of 
wire drawing. The valve travel, in the new design, is 
lengthened to 7 in. The steam lap is 1 15/16 in., the 
lead is 3/16 in. and the valve ports are 2 in. The valves 
are designed with 1/16-in. exhaust lap. 

The combination lever, of course, is changed to move 
the valve the distance imposed by the long lap. The total 
movement of the lap plus the lead is in this case 21-in. 
while with the old arrangement it was 1%-in. 

It is possible to introduce exhaust lap with the limited 
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cut-off arrangement without any harmful effect from 
excessive compression. 

Fig. 1 shows valve diagrams at 26% per cent cut-off. 
The larger of these being the limited-cut-off valve and 
the smaller one, of the original valve. The valve travel 
of the new design, at this position of reverse lever is 434- 
in., while it is 2 9/16-in. in the old design. The port 
opening of the former is 7/16-in. and of the latter, 9/32- 
in. The exhaust opening is greatly improved, as are all 
other points, as can be noted from the diagrams. 

When a change, as described, is made in a locomotive, 
it of course reduces the mean effective pressure and 
therewith the tractive force in starting. There are two 
ways in which the change can be accomplished, and yet 
maintain the same power; one is to increase the bore of 
cylinders, the other is to increase the working pressure, 
or a combination of the two. 

The change in the Monon locomotive was accomplished 
by increasing the boiler pressure 12 per cent or from 170 
Ib. to 190 lb. The locomotive will then have the same 
tractive force at 65 percent as with the old arrangement 
and the long cut-off. 

The new device used with the limited cut-off on this 
engine consists of a starting valve designed to increase 
the mean effective pressure in starting and at slow 
speeds. This starting valve consists of a cylinder, or 


Cut-off 62° 


PENN 


Closure 295° 4 
Vaive Diagram at 26. ut- 
a E Se autore 


Fig. 1—Valve diagram at 26.5 per cent cut-off 


body, with two valve bushings with a 2!4-in. bore. 
The cylinder body itself is only about 10 in. long. In 
the cylinder a small plug-type piston valve operates to 
admit steam through the ports. 

The starting valve is placed directly over the main 
valve chamber on the locomotive. A steam pipe, taken 
out of the main steam pipe or from the valve chamber 
as may be most convenient, is connected to the starting- 
valve body. From the starting-valve body are two 11⁄4- 
in. pipes connected to the main valve chamber through 
special tee fittings into the peep holes. This lets steam 
into the annular opening, or chamber around the main 
valve. This chamber is in direct communication with the 
cylinder at each end. When steam flows in through this 
starting valve it flows into the cylinder regardless of the 
fact that the main valves are closed. The starting valve 
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is constructed with %4-in. lap and to cut off steam at 
about 90 per cent of the piston stroke. The effect of 
this starting valve is, that when it is applied to a lim- 
ited cutoff locomotive, say 60-65 per cent or shorter, it 
changes the locomotive to a 90 per cent cut-off in start- 
ing or at slow speeds. 

It has been found in actual work that the starting valve 
has the effect of increasing the power of the locomotive 
up to about six miles per hour. 

The starting valve does not operate when the locomo- 
tive is running at ordinary speeds. Fig. 2 illustrates the 
application of the starting valve. The valve stem is con- 
nected to the link block of a miniature link. A bell-crank 
which is pivoted to the valve-chest head is made to lift the 
link. The lower end of the link is connected with a rod 
to the radius rod. That causes the link to swing when- 
ever the engine is moving. When this bell crank is 
swung down to its lowest position the pins in the bell- 
crank arm and in the valve stem are in line and the valve 
stem, of course, does not move. The other arm of the 
bell crank is connected to the end of the piston rod of a 
small air cylinder. The air pressure to this cylinder is 
controlled by a foot pedal in the cab which is virtually a 
three-way valve. 

When the operator steps on this foot valve the air 
pressure will force the piston out, raise the bell crank, 
and with it the link, to a fixed position which is limited by 
the travel of the piston in the little air cylinder and is just 
sufficient to give the starting valve a 114-in. stroke. 


Fig. 2—Diagram illustrating the application of the starting valve 


It was found in trials of this Monon engine, changed 
to limited cut-off and equipped with starting valves; when 
it was coupled to a train of 10 per cent more tonnage 
than is assigned to this class, with the lever in the for- 
ward corner and the throttle partly open, that it could not 
move the train. It was further proved, that if the 
engineman placed his foot on the starting-valve control, 
thereby changing the engine to a long cut-off engine, it 
would start the train readily. f 

This locomotive is No. 528, Monon J-1 class. It was 
found that the engine does not slip readily because of the 
small steam pipe to the starting valve. An engine usually 
starts to slip with the cranks on the quarter, that is, with 
cranks standing at 45 degrees from dead center. This 
quarter slip can be watched by the engineman and if it 
gets to be excessive all he needs to do is to ease his foot 
off the starting valve control and the engine does not lose 
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its hold on the rail and spin the drivers. After engine 
No. 528 was changed to the limited cut-off type and 
equipped with this valve, the tractive force remained the 
same at 65 per cent cut-off. When the starting valve is 
in operation, the engine is changed to 90 per cent cut-off 
and the tractive force increased to 60,000 lb. The factor 


Road Tests on Monon Locomotive No. 528 (Limited Cut- 
Off) Against Other Toca (Long Cut-Off) of the J-1 


Eng. Eng. Cust’ E En 
q q - ng. 
i 528 $28 Engine 528 s16 
To: e, Louisville to Mc- 

Doel with J-1 pusher over 

25 miles heavy grade.. 1100 2388 2209 
Tonnage, McDoel to Wal- 

lace Jet. coeso saren i 1672 1509 1500 1693 1497 
Tonnage, Wallace Jct. to 

Bain ridge PEE T 1882 1742 1700 1928 1697 
Tonnage, Bainbridge to La- 

fayette = cece siisteidies aren 3085 2856 2800 3086 2836 
Per cent over A rating..... 10% 10.25 
Distance, miles ........... 103 103 200 200 
Actual running time, hrs., 

Mih eco aia soo aia aana 4.55 4.59 9.53 9.59 
Number of stops .........- 10 6 22 18 
Gals. of water used (running) 15,000 17,000 29,875 31,675 


Lb. of water 1000 gross 
ton-miles . s eiiis a +3 503 620 S55 649 
19 14% 


of adhesion is now about 3.64 and such an engine would 
be expected to be very slippery. 

It was found that by limiting the size of the feed pipes 
in the starting valve, the flow would not be great enough 
to cause the engine to spin the drivers or rarely to lose 
hold, and yet it was sufficient to increase the tractive 
force up to about six miles per hour. 

A number of tests were run to check 
up on the effect of the change under 
operating conditions. This locomotive 
has a tractive force of 11 per cent more 
than the engines of the same class. 
With that in mind the tests were run to 
determine the locomotive’s ability to 
handle that much additional tonnage 
and to determine the economy due to the 
limited cut-off. The results are sum- 
marized in the table. 

The report also covered such special- 
ties as water-circulating devices, back- 
pressure gages and cut-off control, air 
locomotive whistles, improved cab de- 
vices, the use of pulverized coal on loco- 
motives and the development in locomo- 
tive stokers. One of the interesting sub- 
jects which the committee included in 
its report was a smoke-observation win- 
dow. This window is a clear-glass 
opening, 8 in. in diameter, located just 
above the storm window in front of the 
cab on the left side. The purpose of 
this window is to permit observation of the stack 
from the fireman’s seat box. It is well known that a 
good stoker fireman can regulate his fire by the color 
of the stack. This window can be applied at a cost of 
a little over $2 and has met with the approval of the 
men working on locomotives on which it has been in- 
stalled. With this window, the fireman can observe the 
stack from his seat in the cab. 

The report was signed by George E. Murray (chair- 
man) electrical and mechanical engineer, Grand Trunk 
Western; J. P. Christiansen, mechanical engineer, Chi- 
cago, Indianapolis & Louisville; John R. Jackson, en- 
gineer of tests, Missouri Pacific; E. A. Kuhn, engineer 
of motive power, New York, Chicago & St. Louis; W. 
A. Pownall, mechanical engineer, Wabash; H. W. Sef- 
ton, supervisor locomotive and fuel performance, Cleve- 
land, Cincinnati, Chicago & St. Louis; S. R. Tilbury, 
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fuel supervisor, Atchison, Topeka & Santa Fe, and G. 
A. Young, Purdue University. 


Front Ends, Grates and 
Ash Pans 


The report of the Standing Committee on Front Ends, 
Grates and Ash Pans was limited to the presentation of 
two subjects; namely, the use of material other than 
plain cast iron for locomotive grate bars, and the results 
of locomotive front-end tests recently made on the Mis- 
souri Pacific. The committee sent out a questionnaire 
to which replies were received from 59 railroads which 
operate 52,953 locomotives, or about 75 per cent of the 
total number in service. This questionnaire covered the 
utilization of materials other than cast-iron; experience 
with the material used and, if cast-iron grates were used, 
what were the specifications? The answers to this ques- 
tionnaire showed that of the 59 roads replying, 40 buy 
or make cast-iron grates without any specifications for 
physical or chemical properties. These 40 railroads own 
24,481 locomotives. It was stated in the report, that 
while the absence of specifications does not necessarily 
entail poor material, especially for roads which cast their 
own grates, it certainly does not make for excellence or 
uniformity of product. The remaining 19 roads buy or 
make their cast-iron grates according to specifications, 
two of them specifying physical properties only. These 
19 roads own 28,472 locomotives. Of the 19 specifica- 
tions received in response to the questionnaire, nine were 
the same as the specifications for locomotive grate bars 
adopted by the American Society for Testing Materials. 

All of the roads using materials other than cast iron 
for grate bars; such as cast steel and various iron alloys, 
reported satisfactory service, and a considerable number 
reported that special grate materials are more economical 
than cast iron. 

The section of the report devoted to front-end tests on 
the Missouri Pacific described the work done by that 
road in an effort to establish a standard front-end ar- 
rangement for its 2-8-2, 2-10-2, 4-6-2 and 4-8-2 type 
locomotives. These series of tests included, in addition 
to the establishment of a standard front-end arrange- 
ment, a study of the improvements produced by elimi- 
nating restrictions in the exhaust passages, a study of 
the performance of six-pronged and four-pronged Good- 
fellow exhaust nozzles, and a study of front-end per- 
formance on a passenger locomotive with special regard 
to trailing smoke. 

The main conclusions arrived at as a result of these 
tests were that there are great possibilities of improving 
steam production and decreasing back pressure by means 
of larger nozzle tips, provided other parts of the front- 
end design are well worked out; that an increase in stack 
diameter will often result in improved performance; that 
for engines of the size and capacity of those now in com- 
mon use, the old style lift pipe is unsatisfactory, and that 
the inside stack is more effective than the lift pipe; that 
in order to secure the benefits available from large noz- 
zles, care must be taken to remove restrictions elsewhere 
in the exhaust passages; that the Goodfellow nozzle 
seems superior to the plain tip, and that the six-pronged 
Goodfellow tip is not generally as good as the four- 
pronged tip. 

The report was signed by Edward C. Schmidt, Uni- 
versity of Illinois, (Chairman) ; George W. Armstrong, 
Bethlehem Steel Company; W. R. Beasom, Pennsvl- 
vania; H. A. Boyer, assistant shop superintendent, Erie: 
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J. S. Breyer, master mechanic, Southern; E. C. Fogh, 
Texas & Pacific; V. L. Jones, mechanical engineer; G. 
H. Likert, fuel engineer, Union Pacific; J. L. Ryan, me- 
chanical and testing engineer, St. Louis-San Francisco; 
L. W. Withrow, chief motive power inspector, Chesa- 
peake & Ohio; E. G. Young, University of Illinois, and 
Frank Zeleny, engineer of tests, C. B. & Q. 


Other Addresses and Reports 


In this year’s report on the inspection and preparation 
of fuel the committee included a form of report for the 
initial mine inspection of coal and also a daily mine-in- 
spection report. Considerable space was devoted in the 
report of the committee to mechanical cleaning and wash- 
ing, satisfactory results with the latter method, particu- 
larly in the Alabama fields, being secured. 

The Committee on Stationary Power Plants in its re- 
port this year presented a program of subjects for de- 
velopment in future reports to which it plans to devote 
its attention. These subjects include stokers and fur- 
naces, stacks and breechings. small and auxiliary turbines, 
power-plant records and logs, superheated steam, coal 
and ash handling, coach heating, location and protection 
of enginehouse piping, recommendations regarding 
electric blowers, central-station vs. isolated-plant opera- 
tion, and power-plant building construction. This year’s 
report also included information concerning the operation 
of oil-fired power plants with reference to air, steam and 
mechanical atomization, and the use of oil and steam 
flowmeters for securing knowledge of plant operation. 

In addition to the reports of standing committees in- 
dividual reports regarding various coal conferences and 
activities of the association were presented, as follows: 
W. L. Robinson, superintendent of fuel and locomotive 
performance of the Baltimore & Ohio, presented in ab- 
stract form a report of the International Bituminous Coal 
Conference, sponsored by the Carnegie Institute of Tech- 
nology, and held at Pittsburgh, November 19 to 24, 1928. 
H. W. Brooks, consulting engineer, gave the convention 
the benefit of his observations while attending the World 
Fuel Conference at London in the fall of 1928. 

Addresses were also presented by H. L. Gandy, 
executive secretary of the National Coal Association, 
speaking on the subject “Where Mine and Railroads 
Meet,” and by L. K. Sillcox, assistant to the president of 
the New York Air Brake Company, on the general sub- 
ject of “Proper Air Brake Maintenance.” Committee re- 
ports on the following subjects were presented: “Steam 
Turbine Locomotives,” Chairman, L. P. Michael, 
mechanical engineer, Chicago & North Western, Chicago ; 
“Diesel Locomotives,” Chairman, Clarence Roberts, as- 
sistant road foreman of engines, Pennsylvania, Phila- 
delphia, Pa.; “Oil Firing Practice,” Chairman, C. I. 
Evans, chief fuel supervisor, Missouri-Kansas-Texas, 
Parsons, Kan.; “Coal Firing Practice,” Chairman, C. P. 
Dampman, supervisor fuel conservation, Reading, Phila- 
delphia, Pa.; “Fuel Distribution and Statistics,” Chair- 
man, J. M. Nicholson, fuel conservation engineer, Atch- 
ison, Topeka & Santa Fe, Topeka, Kan.; “Fuel Bulle- 
tins,” Chairman, P. E. Bast, fuel engineer, Delaware & 
Hudson, Albany, N. Y.; “Fuel Stations,” Chairman, 
J. W. Tarbox, fuel station supervisor, Chicago, Rock 
Island & Pacific, Chicago; “Inspection and Preparation 
of Coal,” Chairman, Malcolm MacFarlane, general fuel 
inspector, New York Central, New York City; “Coal- 
Fired Power Plants,” Chairman William Olsen, su- 
pervisor power plants, New York Central, New York 
City; “Oil Fired Power Plants,” Chairman, R. W. 
Hunt, fuel supervisor, Atchison, Topeka & Santa Fe. 
Los Angeles, Cal. 
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Boiler Makers Meet at Atlanta 


Addresses by A. E. Clift and L. R. Powell are features 
of twentieth annual convention—Reports on 


welding and corrosion 


NEW precedent was established in the annals 
A of the Master Boiler Makers’ Association this 

year when it held its twentieth annual conven- 
tion at the Atlanta-Biltmore Hotel, Atlanta, Ga., May 
21 to 24 inclusive. This was the first time in its his- 
tory that the association has met below the Mason- 
Dixon line. Although the attendance was somewhat 
less than in former years, the program presented at 
the convention was of unusual merit. About 200 mas- 
ter boiler makers, 125 members of the Boiler Makers’ 
Supply Men’s Association, 60 guests and 125 ladies 
were registered. The program was featured with ad- 


levels on locomotives, when applying boilers to the 
frame or when new back heads are applied?; What can 
be done to standardize the design of beading tools, flue 
rollers, expanders, taps, reamers, the size of pneumatic 
hammers and motors for the different classes of work, 
spring bars, vises, solid bars and weights for holding 
staybolts, etc., used in boiler construction and repairs?; 
Does high pressure, long runs and stoker firing increase 
or decrease the life of the firebox or boiler, and how 
does it effect the operating cost of the locomotive?; 
How much benefit is derived from the use of steel stay- 
bolts instead of iron, and hollow staybolts instead of 


L. M. Stewart (A.C.L.) 
President 


Geo. B. Usherwood (N.Y.C.) 
First Vice-President 


dresses by two railroad presidents; A. E. Clift, presi- 
dent, Central of Georgia, and L. R. Powell, Jr., presi- 
dent, Seaboard Air Line. Other addresses were made 
by R. B. Hunt, mechanical engineer, Florida East 
Coast; O. A. Garber, chief mechanical officer, Mis- 
souri Pacific, and John M. Hall, assistant chief in- 
spector, Bureau of Locomotive Inspection. 

The officers and members of the Southern and South- 
western Railroad Club were the guests of the association 
at the Thursday afternoon session, when Mr. Powell 
and Mr. Hall spoke. A moving picture and lecture on 
“Failure of Steel Boiler Plates, Its Causes and Sug- 
gested Remedies,” was presented at this session by H. 
L. Miller, metallurgist, Central Alloy Steel Corpora- 
tion. 

Committee reports were presented on the following 
subjects: Recommended practice and standards for 
fusion welding as applied to steam pressure boilers; 
Boiler corrosion and pitting, and what can be done in 
the boiler department to relieve the condition; What 
are the best methods for application, maintenance, and 
general repairs of syphons on locomotive boilers? 
What is the best known practice for finding water 
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Secretary 
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solid, both flexible and rigid, in locomotive boilers ?; 
Have cold-drawn flues and cold flanged firebox plates 
an advantage in service as compared with hot-drawn 
flues and hot flanged plates?; What benefit is derived 
from annealing or heat-treating firebox sheets prior to 
application?; Topics for the 1930 convention. 

A total of 57 manufacturing companies had products 
or descriptive literature on display at the annual expo- 
sition of the Boiler Makers’ Supply Men’s Association, 
which is held in connection with the convention of the 
Master Boiler Makers’ Association. The supply men’s 
association also arranged an excellent program of en- 
tertainment for the members and guests which consisted 
of entertainment and informal dancing on Tuesday and 
Wednesday evenings, a southern barbecue and outing 
on Wednesday afternoon, and the annual banquet, 
Thursday evening. 

President Stewart, general boiler inspector, Atlantic 
Coast Line, in his presidential address at the opening 
session, brought out the thought that attendance at con- 
ventions meant the pooling of ideas and methods of 
building and repairing steam boilers. This was now 
more important than ever before, due to the rapid de- 
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velopment of boilers carrying high steam pressures, 
and the increase in long locomotive runs. The methods 
and duties he said, that have been required of the boiler 
maker foreman have become more intricate with the 
introduction of the modern locomotive. The fabrica- 
tion of heavier and higher tensile-strength plates and 
staybolts has added difficulties to the work, which re- 
quires ability, efficiency and precision in carrying out 
the details of each operation. 

Following are summaries of some of the principal 
addresses and reports: 


A. E. Clift’s Address 

Improvements to locomotives, Mr. Clift said, must 
precede rather than follow other improvements to the 
railroad plant. The whole theory of operation of the 
steam railroad is centered around the boiler, for with- 
out adequate boilers it is impossible to have a steam 
railroad. 

He pointed out, that there is room for all three forms 
of transportation—railroad, automobile and aeroplane 


or impossible, the operation of aeroplanes, automobiles 
or bus lines. The railroads’ advantages of speed, re- 
liability, independence of weather and economy of oper- 
ation assure their remaining for a long time to come, 
the principal means of getting freight from place to 
place. 

Mr. Clift expressed the belief that eventually pas- 
senger traffic will be divided among the automobiles, 
the aeroplanes and the railroads—automobiles for those 
moving relatively short distances, the air line for those 
demanding great speed, and that the railroads will con- 
tinue to handle the great majority who value the com- 
fort, convenience, safety and protection which the rail- 
road affords. 


Address of L. R. Powell, Jr. 

In his remarks Mr. Powell stressed the necessity of 
making savings in material and in labor in conducting 
locomotive maintenance operations. He went on to 
state: 

“Material purchased for use is a definite subtraction 


Officers of the Boiler Makers’ Supply Men’s Association 


Left to right (standing), W. H. 
F. C. Hasse, Oxweld Railroad Service Company, secretary-elect; I. H 
Lukens Steel č mpary, president-elect; 


—because each has certain definite advantages, but ex- 
pressed the belief that the railroad will continue to be 
the backbone of this country’s transportation system. 
Railroad men need never fear for the future of their 
industry as, while the automobile and the aeroplane, as 
well as the barge line, can supplement, they can never 
replace the railroad. Considering the advantages of 
the railroads to the shipper and traveller, he said that 
it offers the greatest possible safety, continuity of serv- 
ice and permanency of schedules. 

The railroad continues to operate, he said, under 
weather and climatic conditions that make dangerous, 
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from the treasury. If it is not used, it is a dead loss. 
If it is not properly used or does not serve the purpose 
for which it was purchased, it is a partial or a total 
loss. In 1928, with the gross revenues of something 
over six billion dollars, nearly a billion and a quarter 
dollars were spent for maintenance of equipment which, 
of course, included labor as well as material. From this 
you will note that the money spent for maintenance of 
equipment was approximately 20 per cent of the gross 
revenues of the railroads and equalled the net return 
earned on their capital investment. 

“There is an erroneous opinion current, even among 
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those who should be better informed, that railroads are 
owned by a small group of moneyed interests and that 
they are earning unreasonably large returns on the in- 
vestment. Both of these views are false. While I have 
not the latest figures before me, I believe I am safe in 
saying that there are practically a million individual 
holders of railroad capital stock. These figures do not 
take into account the million or more railroad bond- 
holders scattered all over the United States whose inter- 
est in the financial success of the railroads is equally 
as great as that of the stockholders. 

“I wish to take this opportunity of placing before you 
a matter of greatest importance to the railroads and that 
is the continually increasing taxes which they are 
obliged to pay. For a number of years railroad taxes 
have exceeded railroad dividends. Taxes paid by rail- 
roads have increased nearly 300 per cent in the last 17 
years, while dividends have increased something over 
25 per cent. In 1911 the railroads paid taxes aggregat- 
ing ninety-nine million dollars. In 1916 they were one 
hundred fifty-seven million. In 1928 they were three 
hundred ninety-five million, an increase of 300 per cent 
over 1911. More than three-fourths of these taxes are 
levied by state and local governments. 

“May I ask that you give this condition your most 
earnest consideration, bearing in mind that not only 
should the distribution of the tax burden not bear un- 
duly on the railroads, but that in the administration of 
your state and municipal governments an effort should 
be made to supervise expenditures so as to secure a 
dollar’s worth for every dollar expended.” 


Other Addresses 


R. B. Hunt, mechanical engineer, Florida East Coast, 
in addressing the convention at the session on Wednes- 
day morning, referred to the intimate contacts of the 
master boiler maker with the mechanical-engineering 
department of the railroad with which he was con- 
nected, and also with engineers in other highly spe- 
cialized fields of endeavor, such as combustion, hydrau- 
lics, compressed air, welding, etc. He pointed out that 
the operation of the boiler inspection laws practically 
make the master boiler maker and the mechanical en- 
gineer jointly responsible for changes in boilers, and 
repairs requiring an alteration report. Numerous other 
questions arise that have to be settled between them. 
This does not mean, he said, that the head of the de- 
partment is circuited or side-stepped, but that the de- 
tails are worked out and taken to him for his approval. 
In the many things that enter into the construction and 
maintenance of boilers, he said, whether it be a question 
of tools, methods of construction or maintenance of 
appurtenances—some of which are originated by the 
master boiler maker, some by other members of the 
railroad organization and some by manufacturers or 
their representatives—it is the combined knowledge of 
the different parties interested that has made possible 
the modern locomotive boiler. 

Mr. Hunt then described the development in boiler- 
shop equipment, which he attributed largely to the de- 
velopment of the locomotive boiler itself and the addi- 
tion of such appliances as superheaters, thermic sy- 
phons, arches, etc. He said that it was his understand- 
ing that the Florida East Coast was the first railroad 
in the southeast to have superheater equipment applied 
to its saturated steam locomotives. The use of the 
electric and acetylene welder, softened water, regular 
washing periods, Thermic syphons, feedwater heaters, 
combustion-chamber fireboxes and the use of a soften- 
ing compound in boilers before washing, has increased 
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the flue miles on the Florida East Coast from an aver- 
age of 35,000 which was the limit before any of the 
appliances or materials mentioned were in use, until 
on April 30, 1929, the railroad had 56 locomotives 
which had made more than 75,000 flue miles, 19 with 
more than 100,000 flue miles and two with over 200,- 
000 flue miles. The maximum, he said, was 245,096 
flue miles. 

In his address, A. O. Garber, chief mechanical offi- 
cer, Missouri Pacific, said that to his mind, the two 
most important duties of the mechanical department of 
a railroad were to give service, and to maintain the 
equipment at the lowest possible cost. Mr. Garber 
stressed the point that the boiler was the foundation 
of the power in a locomotive, and should be given first 
consideration when a locomotive is passing through a 
backshop tor general repairs. In elaborating on this 
point, he detailed the duties of the boiler-shop super- 
visors and inspectors from the time the locomotive is 
brought into the shop until it is marked O. K. for serv- 
ice. He referred to the tendency to go to higher boiler 
pressures and pointed out that this development meant 
steel of greater strength and heavier plates. He said 
that it was one of the duties of the master boiler maker 
to be able to sell to the management the idea that proper 
tools should be furnished in order to maintain this ma- 
terial economically and to successfully build and repair 
large boilers. Mr. Garber referred to the effort that is 
being made by various railroads to give efficient instruc- 
tion to boiler-maker apprentices. He said that the re- 
sult would be more competent boiler makers and the 
type of mechanics which the management should make 
a special effort to retain in the service of the railroad. 

As has been customary in recent years, the courtesy 
of the floor was extended to a group of water-service 
engineers in order that they might explain the advances 
recently made in combatting boiler corrosion and pit- 
ting. Among these, Dr. C. H. Koyl, engineer of water 
service, Chicago, Milwaukee, St. Paul & Pacific; R. M. 
Johnson, supervisor of water supply, Chesapeake & 
Ohio; R. E. Coughlan, Chicago & North Western and 
several others outlined the work being carried out in 
this connection on railroads all over the country. 

Dr. Koyl in his remarks outlined the three most com- 
mon methods of preventing corrosion and pitting; 
namely, the use of caustic soda in the boiler water, the 
Gunderson method, which consists of keeping the iron 
coated with metallic arsenic to prevent the excess of 
hydrogen ions, through their only door of escape, the 
cathodic iron surface, and the exclusion of oxygen from 
the feedwater. He referred to a comparative test made 
on the C. M. St. P. & P. of two boilers, one of which 
was fitted with an open-type feedwater heater. At the 
end of 21⁄4 years of service, over the worst pitting divi- 
sion on the road, not a mark was discovered on any tube 
of the locomotive equipped with the open type feed- 
water heater. 

At that time, however, it was necessary to move the 
locomotive for a month’s service to a district where 
only part of the water was treated. The mixture of 
soft and hard water caused so much foaming that the 
handling crew used the injector most of the time. When 
the locomotive was returned to the engine-house, two 
lubes were found pitted near the front end. These 
tubes were replaced and the locomotive put back in 
service in the district having entirely treated water. At 
the end of four years’ service, January, 1929, the boiler 
was dismantled and every tube and flue, and the boiler 
shell was carefully examined. All the original tubes 
were in excellent condition and the two new tubes, 
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which were replaced, were also in the same condition. 
All of the tubes and flues, with the exception of the 
second-hand replacements, were safe-ended and put 
back in the boiler for another four-years service. 
During the four years of the test, the locomotive, which 
was not equipped with the heater, was reflued four 
times, and each time the boiler shop was only able to 
retip about 40 per cent of the flues. 

Dr. Koyl in his conclusions said that it was evident 
that the presence of caustic soda in treated water has 
nearly eliminated corrosion of all kinds, and that the 
use of soda ash on the hard-water division between 
Perry, Iowa, and Council Bluffs, has nearly eliminated 
pitting. He said that he was firmly convinced that the 
exclusion of oxygen from the feedwater of any locomo- 
tive, in a treated-water district, will prevent all pitting 
and that an open-type feedwater, properly operated, 
will exclude enough oxygen for the purpose. It must 
be remembered, he said, that the occasional use of the 
injector will admit enough oxygen to cause some pitting 
on any district where pitting is naturally bad. 

John M. Hall, assistant chief inspector, Bureau of 
Locomotive Inspection, in his address at the Thursday 
afternoon session, recalled the methods of 25 and 30 
years ago that were used for inspecting, washing and 
maintaining locomotive boilers, With this as a back- 
ground, he discussed the improvements that have been 
made since that time and referred to the co-operation 
that the Interstate Commerce Commission boiler inspec- 
tors received from the master boiler makers employed 
by railroads through the country, bringing about the 
excellent present-day conditions. 


Committee Reports 


The most important general discussion occurred in 
connection with the reports on fusion welding as ap- 
plied to locomotive boilers. The subject was intro- 
duced by J. A. Doarnberger, master boiler maker, Nor- 
folk & Western, who in his report made the following 
statements: 

“Each year the decrease of radical innovations in the 
welding art, we believe, may be correctly interpreted as 
indicating a sane, normal progress and a healthy condi- 
tion of stability that insures the art a more important 
position in industry as time passes. This does not 
mean, of course, that no further development is to 
be expected; on the contrary, now that the primary ex- 
perimental stage is definitely a thing of the past, and as 
the application of the art has become more general, and 
as more minds consequently are focused upon the sub- 
ject, we should expect a uniform and gradual progress 
—a progress that will differ from that of the past, in 
that instead of being marked with startling innovations, 
it will consist of a cumulative series of gradual refine- 
ment of practices and extension of applications. 

“On all sides we find evidence that this phase of the 
development of the welding art is already well under 
way. As an illustration, we will consider an example of 
boiler construction that in its field is probably the out- 
standing accomplishment of the past year, and with 
which a number of you are already familiar. The case 
referred to is that of the 2-8-8-4 type single-expansion 
articulated locomotive, built for the Northern Pacific by 
the American Locomotive Company. 

“There are a total of 229 ft. of welded seanis in the 
firebox, and in addition, a total of 575 ft. of external 
welding; and 169 ft. of internal welding in the barrel 
section of the boiler as a sealing feature at seam edges; 
making a total of 973 ft. of welding employed in the 
construction of this boiler. 


324 


Railway Mechanical Enginecr 


“It is quite gratifying to your committee that the de- 
velopment of welding is now apparently being carried 
along conservatively. Fewer hit-or-miss methods are 
being employed, but our past experience has been suffi- 
ciently broad to enable us to study the question scien- 
tifically and we may expect from now on definite and 
steady progress; and it is essential that no stumbling 
block be put in the path of this development.” 

The subsequent discussion from the floor of the con- 
vention stressed the importance of maintaining careful 
supervision over the welders and conducting frequent 
efficiency tests of their work. The human element is 
the determining factor in the matter of safe welding and 
while, in general, better results are now being obtained 
on locomotive work, there are still many examples of 
poor welding where supervision has not been main- 
tained. A warning was sounded by representatives of 
the Bureau of Locomotive Inspection to proceed with 
the utmost caution in applying the process to boilers. 


Election of Officers 


At the meeting Friday morning the following officers 
were elected for the coming year: President, George R. 
Usherwood, supervisor of boilers, New York Central, 
Syracuse, N. Y.; first vice-president, Kearn E. Fogerty, 
general boiler inspector, Chicago, Burlington & Quincy, 
Aurora, Ill.; second vice-president, Franklin T. Litz, 
general boiler foreman, Chicago, Milwaukee, St. Paul & 
Pacific, Milwaukee, Wis.; third vice-president, O. H. 
Kurlfinke, boiler engineer, Southern Pacific, San Fran- 
cisco, Cal.; fourth vice-president, Ira J. Pool, district 
boiler inspector, Baltimore & Ohio, Baltimore, Md.; 
fifth vice-president, L. E. Hart, boiler foreman, Atlantic 
Coast Line, Rocky Mount, N. C.; secretary, Harry D. 
Vought, 26 Cortlandt street, New York; assistant sec- 
retary, Albert F. Stiglmeier, general foreman boiler 
maker, New York Central, Albany, N. Y., and treas- 
urer, W. H. Laughridge, general foreman boiler maker, 
Hocking Valley, Columbus, O. Albert F. Stiglmeier 
was elected chairman of the executive board. 

The following officers were elected at the annual 
meeting of the Boiler Makers’ Supply Men’s Associa- 
tion, which was held Thursday, May 23. President, 
Harry Loeb, Lukens Steel Company; vice-president, 
Irving H. Jones, Central Alloy Steel Corporation; sec- 
retary, Frank C. Hasse, Oxweld Railroad Service Com- 
pany, and treasurer, George R. Boyce, A. M. Castle 
& Co. 


A modern piston-rod gap grinder finishing a large crank 
pin for a Santa Fe type locomotive 
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The Shop Window 
Cleaning Problem 


MASSACHUSETTS. 
To THE EDITOR: 

We believe that a clean, bright shop will be reflected 
in better performance on the part of the employees, re- 
sulting in increased efficiency and economy. To this end 
we are giving the interiors of our shops a thorough coat- 
ing of white paint. The problem that promises to give 
us the most concern, however, is to find the cheapest 
and best way of cleaning windows—and keeping them 
clean. If we resort to ordinary methods, we find the 
process slow, laborious and costly. I am wondering 
whether any of the readers of the Railway Mechanical 
Engineer know of devices which are in use that will 
reduce the labor cost and at the same time guard against 
dripping surplus water on work benches or machines. 
Possibly this is not the right kind of problem to propound 
to your readers, but we believe that railroad shop super- 
visors, generally, will be keenly appreciative of any 
advice as to the most efficient and economical methods 
which are used for this purpose. 

SHOP SUPERINTENDENT 


Opportunities with the 
Railroads Will Continue 


a PITTSBURGH, Pa. 
To THE EDITOR: 


I read the editorial entitled “Is There a Future with 
the Railroads?” which appeared in the April, 1929, issue 
of the Railway Mechanical Engineer with a great deal 
of interest. There are four items in connection with 
this subject which I do not note mentioned in the 
editorial. 

First, it is common in all industries for the individuals 
employed in that industry to think that their lot is not 
as desirable as it would be if they were engaged in 
some other line of work. Each industry thinks its 
problems are somewhat greater than found in some 
other industry with which the individual is not so well 
acquainted. Emerson said something to the effect that 
“the sails of distant ships are always white.” This 
expresses it very well, because it is human nature to 
think that the other man has an easier time. 

The second item is that the railroad industry is no 
different from practically every other industry in specu- 
lating as to what the future may hold. With modern re- 
search, new inventions, and new development, all indus- 
tries are subject to radical change and even to complete 
disappearance in time. The railroad industry, as we 
view it, is perhaps in a better position in this respect 
than many other industries. What effect the next 25 
or 50 years will have is most difficult to predict. 
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The third item is that railroad equipment for well 
on to 100 years did not involve any radical design 
changes, the development being mainly the production 
of larger units. During this time, the railroad industry 
probably was the largest metal fabricating manufactur- 
ing system. With the development of the automotive 
and other industries, all this was changed. It would 
appear that there is room for much development in ap- 
plying the information gained in other industries to 
further development of railroad equipment; for in- 
stance, experiments under way with Diesel engines, 
turbine-driven locomotives, etc., suggest that radical 
changes in locomotive equipments are possible. 

In the same way, it might be expected that metallur- 
gical advances will lead to extensive changes in the 
use of materials now employed. Indeed, it seems that 
there should be an intensive development of railroad 
equipment to take advantage of the lessons learned by 
the research carried on by many different industries. 
As you suggest, such a development would require a 
somewhat different type of effort than has been in 
order on railroads in the past. Certainly it would seem 
that the- possibilities in this direction should be an in- 
centive to all young men looking toward the future. 

The fourth item is that the railroad future appears 
to be better secured than almost any other industry. 
The capital investment in railroads is so enormous, and 
this capital has been supplied from so many diversified 
sources, as life insurance companies, savings banks, in- 
vestment funds of all descriptions, etc., that it does not 
appear that it could be diminished without serious 
economic injury to the country. In other words, if the 
railroads were to be displaced by newer forms of trans- 
portation, it would appear that this substitution should 
be accomplished over a very long period of years in 
order that economic difficulties might be avoided to 
the greatest extent. It would appear that the time re- 
quired for such a substitution is so long that present 
employees should not fear the future of the railroad 
industry. 

JosepH C. McCune, 
Assistant Director of Engineering, Westinghouse Air Brake Company 


Suggested Designs for 
Tank-Valve Screens 


Lorain, OnH10. 
To THE EDITOR: 

The discussion started by A. T. E. on tank valve in- 
spection on the Readers’ page of the December, 1928, 
issue of the Railway Mechanical Engineer, contains 
many possibilities that are of importance in the problem 
of tender tank maintenance. The design of tank valve 
screens is one of these. Figs. 1 and 2, referring to the 
sketch, show the types of valve screens that are now in 
general use on tanks where the outside valve is secured 
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to the valve well. The screen in Fig. 1 is made of 
netting, flanged at the top, to which a cover, also made 
of netting, is bolted. This screen fits snugly in the 
well but soon deteriorates because of the impact of the 
water. The screen used in Fig. 2 is made of copper 
alloy metal, about 20 gage, and is shaped in the form 
of a cone. It is fastened to the floor of the tank by 
four studs. However, this material is also too light, 
and is not syfficiently substantial to withstand the 
impact of the water. 

In reply to the editor’s request for constructive ideas, 
I am proposing a more substantial design of tank valve 
screen, which is shown in Figs. 3 and 4 of the sketch. 
This screen should be made of not less than 14 in. steel 
plate. It is fastened to the front wall of the tank and 
to the floor witth studs, as shown. The perforations 


Fig} 


Fig.3 
Figs. 3 and 4 show the proposed design of tank-valve screen 


in the plate used for the screen should not be less than 
3-16 in. This design of screen offers practically no 
resistance to the surge of water ordinarily met with in 
the water-leg type tank. It is advisable, however, to 
flange the bottom edges of the screen plate for fasten- 
ing to the floor, for application to tenders where the 
front of the tank extends across the width of the tender. 
Fig. 4 shows a layout of the screen before bending or 
drilling. The notches, shown at the extreme ends, fit 
over the angle at the wall and the floor connection. 
JosePpH SMITH 


New Blood Needed in 


Railroad Organizations 
New York. 
To THE EDITOR: 

I read with a great deal of interest your editorial en- 
titled “Is There a Future with the Railroads?” which 
was published in the April, 1929, issue of the Railway 
Mechanical Engineer. Periods of transition, such as 
described in your editorial and through which we are now 
passing, are discouraging to all of us. However, 
it seems to me that you have overlooked one important 
point; namely, the need for railroad managements to 
look outside of their own organizations for competent 
men, as well as to promote those within their own 
ranks, 

We frequently read about “weak” roads being con- 
solidated or merged with “strong” roads. There are 
a lot more weak roads than there are strong ones. The 
strong roads appear to be blessed with competent men all 
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the way down the line, while the weak roads seem to 
lack men of ability. Therefore, it is my belief (and I 
am familiar with the organizations of many railroads) 
that one of the principal reasons railroading is so dis- 
couraging is that there is little opportunity for a man 
working on one road to get a better job on another. It is 
a difficult matter, if you are employed on a railroad 
that is well blessed with competent personnel, to transfer 
to another which is not so fortunate, and where you can 
use your experience and talents to greater advantage. 

The idea of taking care of the faithful in one’s own 
organization is quite laudable, but it is not always to 
the best interests of the company. That is one objec- 
tion I have to the policy of hiring a large number of 
college men as special apprentices each year, with the 
object of training them to become foremen and super- 
visory officers. The railroad is under certain obliga- 
tions to take care of these men. Usually there are more 
special apprentice graduates awaiting promotion than 
there are vacancies. So the possibility of obtaining a 
man or two trained in another organization is remote. 
It is my opinion that this system of training is the 
primary reason that a number of railroads in this 
country are living under a personnel system that is 
being handed down from one generation to another. 

Why so many railroads insist on a policy of only pro- 
moting men who have been trained in their own organ- 
ization is a puzzle to me. The up-and-coming manufac- 
turing companies make no secret about looking any- 
where and everywhere for the right type of man to 
fill a certain position in their organization. In fact, 
there are several instances in which good men have 
been induced to leave railroad work; the result of just 
that policy. Why can not the railroads do the same 
thing? 

There may be a future with a railroad, but not with 
the railroads. If I have the capacity to absorb the red 
tape and hand-me-down ideas of the railroad with 
which I am working, and also to acquire a few “new 
and improved” ideas at the same time, there is a pos- 
sibility of my being promoted. Perhaps, I am qualified 
to hold down the job of shop superintendent. Perhaps 
I can do a much better job than the man who is in 
line for such a position on a neighboring railroad. Per- 
haps the management of that road is acquainted with 
ihe fact. But, what chance have I ever to get that 
job? There is your future with the railroads. 

As I said before, taking care of the men in your 
organization is a praise-worthy policy, but it seems to 
me that a great many roads would be far better off if 
they would occasionally take in some new blood, if tot 
no other reason than to renew their vigor and get some 
new ideas into their system. It would not only benefit 
the railroad industry, but would make the future of 
competent railroad men brighter. 

An Ex-RaitroaD Man 


THE Canaprian Paciric and the New York Central each are 
having built a double-pressure steam locomotive, with which a 
fuel saving of 20 per cent, as compared with the present mod- 
ern locomotive types, is anticipated. The indirect method of 
steam generation will be used in the high-pressure portions of 
the boilers, in which working pressures of between 800 and 
900 Ib. will be carried. The low-pressure portions will carry 
pressures of between 200 and 250 lb. High-pressure steam will 
be used in one cylinder, and the exhaust from this cylinder. 
combined with steam from the low-pressure section of the 
boiler, will supply the two low-pressure cylinders of each loco- 
motive. Steam from both sections of the boilers will be super- 
heated, and the locomotives will be equipped with a closed 
type feedwater heater. 
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NEW AND IMPROVED 
MACHINE TOOLS AND 
SHOP EQUIPMENT .... 


Developments in Machine-Tool Design 


HE appearance of this issue, the thirteenth an- 

nual Shop Equipment Number of the Railway 
Mechanical Engineer, marks the passing of another 
year in the development and refinement of ma- 
chine tools and shop equipment suitable for railway 
shop utilization. The trend of machine-tool design has 
continued to be one of refinement although more new 
designs of machine tools suitable for railway use have 
been placed on the market this year than during the past 
two years. The outstanding developments in refinement 
have been greater ease of manipulation, increased dur- 
ability through the use of alloy steel and heat-treated 
parts, the wider use of anti-friction bearings and better 
lubricating systems. 

It is too early to expect any considerable effect on 
machine-tool design from the introduction of the new 
cutting alloys, but the decided trend towards the use of 
alloy steels in gears, spindles, and in fact all parts sub- 
jected to wear and heavy stress may be an indication 
of what is to come. 

The lubricating systems of many tools have been re- 
designed to give either flood or full automatic lubrica- 
tion. In most instances, the lubricant is forced through 
the oiling systems by a motor-driven pump. Oil filters 
of various kinds have been incorporated in the system 
to remove foreign matter. No machine tool is of 
modern design today in which the oiling of the bear- 
ings is dependent on the operator. 

Considerable attention has been given to the cutting- 
fluid circulating system, with the objective of furnishing 
the fluid to the cutting tools in large quantities and of 
eliminating chips and dirt by the installation of filters. 
One builder has designed a fluid system so that not only 
will it supply ample fluid to the tool, but will also flush 
off the table surface. 

Since the practice of working to close tolerances is 
growing among the railroads many builders have in- 
cluded in their machines alinement devices, some of 
which are used to check quickly the alinement of the 
machine as a unit and others for taking up the wear and 
the alinement of parts. Another aid in securing ac- 
curacy and the elimination of guesswork, is the inclu- 
sion of dial indicators for setting feeds and speeds. 

The use of anti-friction bearings is rapidly extending 
to all types of machines. Several lathes have been de- 
signed with the spindle mounted in roller bearings. The 
gears of these lathes are made of high-carbon or alloy 
steel. The spindles of several milling and grinding ma- 
chines brought out during the past year are also 
mounted in anti-friction bearings. Practically all of the 
armature shafts of built-in motors are mounted in either 
roller or ball bearings. 


Refinements in Special Railway Tools 


A two-spindle rod-boring machine appeared during 
the year, in which each spindle is separately motor 
driven and mounted in ball bearings. A 100-ton bush- 
ing press was redesigned to include a motor-driven slid- 
ing table on which can be mounted driving boxes for 
removing crown brasses. Included in a redesigned 
90-in. axle lathe is a crank-pin turning attachment with 
which the crank pins of wheel sets from a three-cylin- 
der locomotive can be turned. This machine includes 
a number of alloy-steel parts and also has anti-fric- 
tion spindle bearings. Of particular interest is a car- 
wheel lathe arranged to handle wheel sets equipped 
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with roller-bearing journals. The chuck has been de- 
signed so that it will hold either plain or roller-bearing 
journals for machining. 

A large planer-type milling machine, on which there 
are four individually motor-driven cutter heads was 
placed on the market during the year. Alloy steels and 
anti-friction bearings are used extensively in this ma- 
chine. An entirely new horizontal locomotive piston- 
valve boring machine was introduced into the railway 
field during the’ past year, as well as a 72-in.-stroke 
traveling-head cylinder planing and boring machine. 
An engine lathe, designed with an attachment for the 
machining of the bushings used in three-cylinder loco- 
motives, is another development of the year. 


Other Developments 


In addition to the refinements already referred to, an 
important trend of the year is toward greater flexibility 
in the application of power by the use of multiple elec- 
tric motors, each furnishing power directly for a single 
function, instead of a single motor driving through 
complicated gearing. Clutches are of greater capacity 
and better design, and work-handling devices are being 
built into the machines; consistent progress has been 
made in the application of push-button control for start- 
ing, stopping, jogging, traversing and feeding. 

The use of alloy steels and anti-friction bearings were 
the two major refinements made in the many grinding 
machines placed on the market during the past year. 
One manufacturer has equipped its surface grinders 
with hydraulic feed. A special machine for grinding 
the chasers used in automatic die heads was designed 
by the manufacturer of the die heads. One company 
featured a machine for the grinding of several surfaces 
at one setting. An internal grinding machine for auto- 
motive work, on which is used a six-stone hone, has 
been adapted for grinding air-brake cylinders, air com- 
pressor cylinders, etc. Most of the grinding-machine 
manufacturers have increased the variety of sizes to 
their lines of standard machines. 

The principal development in milling machines is the 
addition of spindle attachments for the purpose of in- 
creasing the utility of machines already in service. An- 
ti-friction bearings are used in all these attachments. 

In the field of electric welding the trend has been to- 
ward increasing the life of the electrodes and increasing 
voltages which permits the use of electrodes of larger 
diameter. One company has designed a water-cooled 
carbon electrode holder for use with the carbon-arc 
process of welding. Many designs of portable and sta- 
tionary arc-welding sets have been made available. In 
the gas-welding field, refinements in design have been 
made to welding equipment, such as cutting and weld- 
ing torches, acetylene generator sets, tips, etc. „One 
company has placed on the market a specially designed 
tip for cutting out rivets so that they need not be backed 
out with a pneumatic tool. i 

In the material-handling field, heavier and larger sizes 
of lift trucks are offered by several manufacturers. The 
builders are continuing to design power-operated trucks 
to meet the conditions peculiar to railway service. An 
overhead traveling crane was placed on the market in 
which herringbone gears were used to reduce noise, 
friction, power consumption and gear wear. Roller 
bearings were used in all important parts and lubrica- 
tion was made as nearly automatic as possible. 
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Putnam Quartering and Pin-Turning Machine 


HE redesigned Putnam 90-in. combination quar- 

tering and pin turning machine recently placed 
on the market by Manning, Maxwell & Moore, Inc., 100 
East Forty-second street, New York, will quarter two 
wheels at one setting, will turn two crank pins at the 
same time and will quarter one wheel and turn one 
crank pin at one time. 

The machine consists of two separate self-contained 
units mounted on a substantial bed. Each unit may be 
used to bore pin holes or turn crank pins. Two pin 
holes may be bored or two pins turned simultaneously. 
Because of the unit construction, with the hole-boring 
and pin-turning functions built in one unit, extreme rig- 
idity and accuracy are obtained. When wheel sets with 
a left-hand lead are to be machined, one hole is bored 
or one pin is turned at a time. 

The wheel set is supported on large diameter cen- 
ters with hand-wheel and screw adjustment mounted 
on the bases. The set is clamped in position by the 
adjustable yoke clamps. 

Turning pins is accomplished by two large pots 
surrounding the pins which have two cutting tools 
mounted on the outer end. The tools are mounted in 
two adjustable plates for setting various diameter 
pins and each tool is independently adjusted by a screw 
to obtain a fine adjustment. 

The machine is driven by a 5-hp. 3-1 adjustable-speed 
or multi-speed moter through a texrope drive and a 
worm and wheel. The worm wheel is mounted directly 
on the pot. The worm and wheel run in a bath of oil. 
Bronze and hardened and ground steel washers are 
used to take the thrust. The pot revolves in two bronze 
bearings, the rear one of which is 1034 in. in diameter 
by 4 in. long. The front taper bearing is 15% in. in di- 
ameter at the large end and is 8 in. long. Take-up nuts 
are provided for adjusting the front bearing. The 
length over these bearings is 30 in. 

The feed is driven from the outer end of the pot 
with gears and through two pairs of worms and wheels 


and sliding gears, all running in oil, to a rack pinion 
meshing with a rack mounted in the base. The feed 
is by a star wheel engaging a friction clutch. Hand 
adjustment of the tool pot along the base, for posi- 
tioning the start of cut, is made by a hand-wheel. 
Setting for the stroke is done by adjusting one at- 
tachment vertically and the other horizontally by 


Right head set-up for pin turning 


means of screws. The units are mounted on a bed 
so that they are in an accurate position for quarter- 
ing. 

Boring pin holes is done by removing the tool-car- 
rying plates used for the pin-turning operation and 
substituting a boring bar and support. The support is 
centered in the face of the pot and securely bolted and 
keyed thereto. The boring-bar shank fits into a ta- 
pered hole support 5% in. in diameter at the large end 


Wheel set mounted and clamped—Quartering in the left head and turning the pin in the right head 
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with a taper of % in. per foot. A cross key is pro- 
vided through the bar and support for driving the bar. 
With this rigid bar mounting and the long distance be- 
tween the tool-pot bearings, it is not necessary to use 
an outboard bar bearing. Two 4%4-in. diameter boring 
bars, one for each attachment, are furnished with the 
machine. Larger or smaller bars may be provided. 


The motors recommended for this machine are two 
direct-current 5-hp. adjustable speed, 600-1,800 r.p.m. 
motors, shunt wound with non-reversing drum control, 
and for alternating current, two 5-hp. multispeed 600- 
900-1,200-1,800 r.p.m. motors with non-reversing drum 
control or with a drum for speed regulation and a 
start-and-stop push button and panel. 


Wilson Model S Electric Welder 


HE Model S portable welder, recently placed on 

the market by the Wilson Welder & Metals Com- 
pany, Inc., Hoboken, N. J., is a motor-driven ma- 
chine, which has a range from 20 to 600 amperes. 

This machine is adapted both to heavy currents and 
large diameter electrodes for rapidly depositing metal, 
and also to a short arc with exceedingly close control 
of the welding current for strength welding and repair 
work. Because of close control and quick voltage re- 
covery, the machine is suited for overhead welding. 

It is equipped to give full welding range without ex- 
tra apparatus. By simply setting the dial pointer on 
the control panel and adjusting the open-circuit volt- 
age by the field rheostat, any desired current value can 
be obtained. The generator is self-excited, and its com- 
mutator is always the coolest part of the machine. As 
a result of a properly proportioned reactance, which 
automatically steadies the arc under all welding condi- 
tions, the arc is easy to start and easy to maintain, and 
as the current rises only slightly above 600 amperes on 
short circuit, the possibility of the electrode sticking to 
the metal is minimized. 

The machine is capable of turning out work with 
metallic electrodes up to % in. in diameter, and with 
carbon electrodes up to 34 in. in diameter. 


Wilson portable electric welder which has a range from Z0 
; to 600 amperes 


Pneumatic and Hand-Operated Jack 


HE Duff-Norton Manufacturing Company, Pitts- 

burgh, Pa., has recently developed a railroad jack, 
combining both power and manual operation and de- 
signed to embody new factors of safety, efficiency, sim- 
plicity and long life. This jack, built in capacities and 
sizes for all locomotive and car requirements, can be 
driven by any standard make of pneumatic motor of the 
required power. 

A semi-keyed standard is incorporated in the design, 
the key being of a unique construction which permits 
the standard to be quickly turned up or down by hand. 
A rachet shaft is fitted so that the jack can be oper- 
ated manually, an important feature, which permits the 
jack to be lowered while under load, should the air- 
supply line fail. The lifting socket is carried on the end 
of the shaft, the pawl being placed in a neutral posi- 
tion during operation by air. 

When operating the jack manually, it is necessary to 
disconnect the air motor on account of the “drag” of 
the air motor pistons. This is accomplished by pulling 
out on a shifting handle located near the lifting socket, 
thus disengaging a jaw-type clutch. The automatic 
shut-off arrangement on these jacks is one of the prin- 
cipal features and provides an effective safety-first de- 
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vice, preventing the standard from being run out of the 
shell. No safety signal is needed, as the jack shuts it- 
self off when the standard has reached its maximum 
or minimum travel. 

The design of this jack is such that the standard can- 
not get out of time with the gearing and stop prema- 
turely. Grooves cut around the standard at certain 
points operate the hand-control valve through a system 
of levers, and, when the standard has shut off the valve 
at its upper or lower points of travel, the valve can- 
not be pushed in the direction to continue the travel. 
The valve locks out, so to speak, and can only be pushed 
in the direction to give opposite direction of travel to 
the standard. All parts of the valve which come into 
contact with air are made of stainless steel, thus tending 
to give long life and freedom from corrosion caused by 
moisture in the air supply. 

These jacks come mounted on a carriage, the wheels 
of which are 10 in. in diameter. The trundling handle 
can be quickly removed from the carriage and used as 
a lifting handle for operating the jack manually. The 
socket of the carriage handle is adjustable, allowing the 
handle to be laid down out of the way. This adjustable 
feature also permits the operator to locate the jack un- 
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der the load easily. With this type of carriage arrange- 
ment, the lifting handle is always with the jack ready 
for instant use in case manual operation becomes 
necessary. 

There are two separate compartments in these jacks 


Ft 
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New Duff-Norton jack designed for power or manual 
operation 


which need to be lubricated and each takes a different 
kind of oil. One of these compartments, the base of the 
jack proper, requires heavy lubricating or steam-cylin- 
der oil, while the other, or the motor gear case requires 
a regular air-motor lubricant. Suitably filling plugs 
are provided and also oil level plugs. The lubri- 
cant supplied the air-motor gear case also lubricates 
the air motor. Tests show that the oil placed in the 
base of the jack thoroughly lubricates the main lifting 
screw. 


Redesigned High-Speed 
Metal Cutting Saw 


HE Racine Tool & Machine Company, Racine, 
Wis., has redesigned its shear-cut production 
saw for the purpose of improving its construction and 
eliminating vibration. In the new type of table con- 
struction the main shaft is supported by three brackets 
mounted solidly in the table. The former method was 
to bolt two of the brackets to the table, and the third 
supported the clutch end of the shaft with an auxiliary 
arm which was also bolted to the table. In effect, 
this means a wider table and a much more solid bear- 
ing for the main shaft of the machine. 
The new screw-feed principle requires more power 
to draw the saw blade through the solid metal, as each 
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Model 20-C motor-driven Racine metal cutting-off saw 


tooth in the blade is taking its own separate and indi- 
vidual chip. Thus, the pull on the saw blade is greatly 
increased and somewhat resembles the pull on a broach. 
The actual pressure of the steel against the saw blade, 
tending to bow or break the blade, is not any greater 
than was formerly applied by weights or springs in the 
machines of older design. 


Thickness Gage 
Stock in Rolls 


HE L. S. Starrett Company, Athol, Mass., has placed 
on the market a thickness gage or feeler stock in a 
convenient form for production operations where certain 
thickness or thicknesses are in constant use. The No. 


Top: Thickness holder No. 806—Bottom: Starrett No. 666 
thickness gage stock 
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666 Starrett thickness gage stock comes in 25-ft. rolls, 
Y, in. wide, and in thicknesses from .0015 to .015 in. 
packed in dirt-protecting metal cases. 

The gage stock is spring-tempered to insure accuracy 
and dependability and marked every 6 in. with a line 
and the thickness, which allows accurate cutting and 


eliminates waste. It has the advantage that if the 
feeler stock becomes bent or kinked from use, the dam- 
aged part is quickly cut off and the work continued. 

Used in a Starrett thickness holder No. 806, which 
holds any thickness from .0015 to .025 in. the last bit 
can be utilized. 


A Universal Iron Worker and a Twelve-Inch Drill 


WO developments have recently been completed by 
the Buffalo Forge Company, Buffalo, N. Y.; 
namely, its No. O universal iron worker and a 12-in. 
high-speed drill. The universal iron worker, shown in 
one of the illustrations, was designed to meet the demand 


Armor-plate No. 0 universal iron worker 


of shops using material of light weight. It has a punch, 
shear and bar cutter. The frame is of armor-plate steel, 
the same as used on Buffalo machines of similar design, 
bolted and dowelled together. The eccentric is a high- 
carbon steel forging and the flywheel shaft and pinion 
are nickel steel, with steel gear. The punch throat is of 
welded construction, designed to make the frame more 
substantial. The punch is equipped with high and low 
die blocks. A diagonal plunger permits mitering on a 
horizontal plane. The shear blades have four cutting 
edges each, and are interchangeable. No tools are re- 
quired for adjusting the strippers on the punch or 
shear. 

The machine can punch 5¢-in. holes in %4-in steel plate 
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and 34-in. holes in plates 3% in. in thickness. The throat 
provides a clearance of 12 in. The shear, with 8-in. 
knives, can handle 34-in. plate and flats 4 in. by % in. 
Special knives can be provided for handling flats 6 in. 
by 14 in. The bar cutter can handle 114-in. round stock 
and 1%-in. square stock, as well as angles and tees up 
to 3 in. by 3% in. and 2% in. by 14 in. The No. 0 iron 
worker can be supplied with a built-in notcher if the 
purchaser desires. 

The Buffalo 12-in. high-speed drill is designed for 
either pulley or motor drive. Four spindle speeds are 
provided; namely, 3,600, 4,800, 7,200 and 10,000 r.p.m., 
which can be readily obtained by means of a lever and 
rapid acting screw. Quick operation of all parts of this 
machine is provided by quick acting screws, clamps and 
levers. 

All parts subject to normal wear are adjustable. 
The rack and pinion are self adjusting, which is an im- 
proved feature that has been incorporated in this ma- 
chine to provide the continuous accuracy necessary for 
high-speed drills. The overall height of the drill is 34 
in. and the spindle, which is 7g in. in diameter, has a 
travel of 31⁄4 in. The maximum height of the spindle 


The 12-in. high-speed drill 


from the table is 6% in. The power required to drive 
this drill is % hp. The machine is equipped with a high- 
speed balance chuck having a capacity up to 3's in., which 
is the largest size recommended for high speeds. 
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Locomotive Rod-Polishing Machine 


‘VHE Safety Grinding Wheel & Machine Company, 

Springfield, Ohio, has developed a machine espe- 
cially designed for polishing locomotive rods. It is of 
the portable type as shown in the accompanying illustra- 
tion. Several types of polishing wheels are furnished 
with the machine for different grinding operations. 


This rod-polishing machine ma 


be used on either the top 
` or the side o 


the work 


These wheels are soft-rim cloth wheels on which are 
glued the proper abrasives for the work intended. The 
machine is regularly equipped with one 60-grain and 
one 90-grain wheel, the 60-grain wheel giving a satis- 
factory finish on coarser work and the 90-grain wheel 
being used for polishing. The diameters of the polish- 


ing wheels are 10 and 12 in. The 10 in.-wheel operates 
at a peripheral speed of 6,000 ft. per minute. 

The equipment includes a ball-bearing buggy and 
the range of operation of the equipment is limited only 
by the length of the trolley track. Providing a single 
track is used it is necessary to spot the work parallel 
with the track. To remove the necessity of doing this 
the trolley may be suspended on a jib crane and by 
swinging the crane and moving the trolley along the 
crane boom a universal movement is obtained. In this 
manner several rods may be mounted on raised supports 
and the operator simply moves from one to the other. 
A chain hoist is included as part of the equipment to 
raise and lower the portable grinder, the weight of 
which is approximately 400 Ib. 

The grinder may be turned over at an angle of 90 
deg. either way for grinding along the side of the work 
if necessary. The equipment is ball-bearing through- 
out, both on the motor bearings and the grinding-wheel 
spindle bearings. The drive from the motor to the 
grinding-wheel spindle is a flat belt. A vee-belt may be 
used if required but on account of the larger pulleys 
that are necessarily used with this type of belt, rod 
channels are not as conveniently ground. A push-but- 
ton control is located on the hood of the machine on 
the left side. This operates the automatic starter 
mounted on the sling of the machine, providing con- 
venient control on the part of the operator. The push 
button is mounted on the side of the head, rather than 
the top, so that dirt will not get into the control and 
cause trouble. The automatic starter is operated on the 
sling so that it will always be in proper operating posi- 
tion, making it unnecessary to bring the machine back 
to its normal condition in order to start it or stop it. 


Rotary Pipe- and Nipple-Threading Machine 


A ROTARY threading machine, which has been de- 
signed to meet the requirements of threading pipe 
and nipples on a low-cost production basis, has been 
placed on the market by the Williams Tool Corporation, 
Erie, Pa. This machine is made in two sizes, one with 
a regular capacity of from 1 in. to 4 in. and an extra 
capacity of from 4 in. to.3%4 in.; and the other with a 
regular capacity of 11⁄4 in. to 6 in. and an extra capacity 
of from 1 in. to 1% in. These machines have been 
designated as No. 4 and No. 6, respectively. 

A number of distinctive features have been included in 
the design; such as six changes of spindle speeds, a 
geared headstock having steel gears running constantly 
in a bath of oil, internal trip for the automatic die re- 
lease, external emergency hand trip, self-closing die head, 
rapid die-changing feature, automatic chamfer and ream- 
ing device, a centralized dual control within easy reach 
of the operator, the motor mounted in the base of the 
machine with a direct drive through a silent chain and 
friction clutch. 

The bed is made from close-grained gray iron and is 
constructed with a well-ribbed design of full-box type and 
with the tie arch cast across the ways section. Particular 
care has been taken to insure a uniform distribution of 
material so that the machine will be evenly balanced and 
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braced to withstand exacting service. The headstock is 
of the selective-gear type, providing six changes of spin- 
dle speeds ranging from 16.8 to 89.6 r.p.m. on the No. 4 
and 13.3 to 71.1 on the No. 6. Speed changes are con- 


Williams rapid rotary pipe and nipple threader 
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trolled by two levers in front of the machine. All gears 
in the headstock are made of heat-treated steel running 
continually in a bath of oil. The spindle is made of cast 
iron of special analysis, machined and fitted in the head- 
stock. Provisions have been made for keeping the spin- 
dle in adjustment for end play. The die head is the 
Williams “rapiduction” type. The dies are held rigidly 
in large steel holders with wide bearing surfaces, and 
the die holders are accurately fitted by spotting and 
scraping slots in the heads to gage. The holders are 
gibbed to give additional support and bearing surface. 
Graduations for setting the die head for the various sizes 
of pipe are located on the face of the cam ring and con- 
venient to the operator. 

The dies are automatically released by an internal trip 
made adjustable for the proper length of thread, and are 
closed by the return of the carriage to the starting posi- 
tion. Adjustment for length of thread is made from 
the front of the machine by moving the tripping wedge on 


the reamer attachment. The only tool necessary is a 
screw driver. The dies are made of high-speed steel, 
machined and heat-treated. Two sets of dies cover the 
range. In changing dies, it is not necessary to remove 
the die holders from the head, as the dies are held in 
position by a locking clamp with the clamp bolt placed 
in the front of the holder. 

The reaming and chamfering attachment is mounted 
in the bore of the spindle and can be adjusted to ream 
and chamfer at the same time the work is being 
threaded. After the desired length of thread has been 
cut, the chamfer-reamer holder, which has been forced 
backward, automatically releases the dies by contact 
with an inside trip. The combination chamfer and 
reaming tools are made in one-piece of high-speed steel, 
and have five flutes. They are held rigidly in the holder 
on a square shank and drawn up with a draw rod at the 
rear of the spindle. The machine is furnished with both 
blank and threaded nipple grips. 


Self-Oiling Drilling and Tapping Machine 


HE Barnes Drill Company, Rockford, Ill., has re- 

designed its self-oiling all-geared drilling and tap- 

ping machine designated as No, 242. The rigid, mas- 

sive construction of this machine makes it especially 
well adapted for railroad-shop use. 

In order to minimize the deflection caused by the 
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Barnes No. 242 self-oiling all-geared drilling 
and tapping machine 


thrust load developed at the drill, the head is made ex- 
ceptionally thick from front to rear and is flanged onto 
a massive column. Spacing blocks or a raising screw 
can be supplied for the table. The spacing blocks for 
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supporting the table are especially desirable for heavy- 
duty work, eliminating all possibility of deflection in 
the table. 

All diagonal transmission shafts, the crown pinion 
and the crown gear run on Timken tapered roller-bear- 
ings, while the drive shaft and cross-feed shaft are 
mounted on Fafnir radial ball bearings. The spindle 
thrust is taken on Rollway double-staggered roller bear- 
ings. 

The spindle and sliding gear shafts have six splines. 
The spindle sleeve is made of machinery steel with 
teeth cut integral, and the torque is taken by hardened 
rollers floating free on the cross spindle. Both the 
spindle. sleeve and the sleeve housing are bronze 
bushed. 

The usual feed box has been eliminated and instead 
a quick-change geared feed unit is entirely enclosed 
inside the main frame of the machine. Spur gears are 
used throughout and eight changes of feed are available, 
ranging from .0055 to .062-in. per revolution. Slip 
gears can be supplied to change to higher or lower 
feeds. 

Eight quick changes of geared spindle speeds are also 
available and are controlled by convenient levers at the 
front of the machine. Speeds ranging from 64 to 708 
r.p.m. are instantly available, and higher speeds may be 
obtained by running the drive shaft faster than its nor- 
mal speed of 400 r.p.m. Each spindle is driven through 
a multiple-disk clutch controlled by a lever on the left 
side of the column. For tapping operations reversing 
multiple-disk clutches and gears are added to the drive 
shaft. 

When tapping, a trip can be set so that the in- 
stant the tap reaches the depth desired, the spindle will 
automatically reverse, backing out at increased speed in 
the ratio of 134 to 1. 

A geared coolant pump which is mounted on a 
bracket is driven from the drive shaft of the machine 
by a clutch which may be engaged or disengaged as 
desired. 

The machine has a capacity for drilling holes 
2-in. in diameter in steel. On actual test the machine 
drives a 2-in. high speed twist drill at 177 revolutions 
(90 ft.) and .022-in. feed per revolution in steel. 
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Oliver High-Speed Band Saw 


HIGH-SPEED band saw, which will operate at 
from 750 to 900 r.p.m., has been placed on the 
market by the Oliver Machinery Company, Grand Rap- 
ids, Mich. The machine is driven with the motor and 
the lower wheel built on the same shaft, using the unit 
construction. The motor parts are inserted in a fin- 
ished circular chamber in the main frame. The motor is 
connected with a push-button to a magnetic starter 
mounted on the machine. Both the upper and lower 
wheels are of the disk type. They are rubber-faced, 
aluminum-rimmed steel-clad disks (patent applied for). 
The aluminum rim is demountable and has dove-tail 
grooves with the rubber tire vulcanized to insure long 
life and to withstand centrifugal force at high speeds. 
The demountable rims are easy to interchange for re- 
surfacing with the rubber. 

The wheel is safe because there are no spokes, and the 
absence of windage reduces the power consumption. The 
machine is equipped with ball bearings throughout. The 
machine is equipped with external contracting quickstop 
brake for use in changing saws. Both wheels are en- 
cased with steel doors and guards. The cast-iron 36-in. 
by 36-in. table is tilted by a handwheel, worm and gear. 
Patent roller guides are used above and below the table. 
The capacity height under the guide is 22 in. and the 
swing is 36 in. between the saw and the column of 
the machine. 

The table is ground to reduce the force necessary to 
push the work past the saw. This, combined with the re- 
duced force necessary because of the increased speed, 
tends to increase the output. 

Two features are especially useful in the pat- 
tern shop. The capacity of 22 in. under the guide is 
unusual and many pattern shops have high patterns which 
can be cut on the band saw and in many instances will 
make it unnecessary for the pattern shops to purchase 


Band saw with the table tilted and the lower door partly 
open to show the disk wheel 


a larger machine. The second feature is the tilting table. 
The table tilts 45 deg. in one direction and 7 deg. in the 
other to take care of draft in the pattern. 


Pels Combination Punches and Shears 


ENRY Pels & Company, Inc., 190 West street, 

New York, has recently redesigned its line of 
combination punches and shears. Of particular interest 
to the railroads, because of its capacity, is the universal 
punch, plate shear, angle, bar, beam and channel cutter 
shown in the illustration. 

The principal feature is that all standard operations 
of the machine are performed without changing the 
knives or attachments. In addition, the machine has 
separate interchangeable knives with which beams, chan- 
nels, zees and other sections are cut without disturbing 
the set-up for angles, tees and bars. The simple turning 
of a knob makes the punch float over the work, stop at 
any desired point of the stroke, or permits centering by 
a hand lever. The slide can be raised beyond its high- 
est operating position for applying special tools, etc. 
The stripper is instantly removable and adjustable with- 
out the use of tools, 

The plate-shear knives have four cutting edges each 
and are reversible and interchangeable. The graduated 
bevel gage can be set for cutting any bevel up to 45 deg. 
on angles or tees. The diagonal slide permits feeding 
flat bars, channels, angles and other metal shapes on a 
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horizontal plane for both square and bevel cutting. 
The frame consists of two heavy rolled-steel plates of 


Pels combination shear and punch fitted with a 
diagonal slide 
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special analysis, heat treated and guaranteed not to 
break. All shafts and other parts subject to heavy 
Stresses are made of forged steel. The gear teeth are 
machine cut; the pinions are cut from solid steel forg- 


ings. Phosphor-bronze bushings are used throughout. 
The bushings and shafts are precision ground. The 
flywheel shaft has ring-oiler bearings. The slides travel 
in wide housings with adjustable gibs. 


Welding Generator For Dual Service 


HE Westinghouse Electric & Manufacturing Com- 

pany, East Pittsburgh, Pa., has recently added to its 
line of arc-welding equipment a new design of 200- 
ampere generator which is not furnished with a driving 
unit. This generator is for use in isloated places where 
electric power is not available and where driving power 
such as gasoline engines, steam engines, line shafting, 
tractors, etc., are already at hand. 

The.complete units consist of a special constant-cur- 
rent type SK welding generator with coupled exciter 
overhung from the generator bracket, control panel and 
reactor. The reactor is mounted separately. The over- 
all dimensions of the generator are a minimum so as to 
permit mounting the generators in the spaces alloted. 

The generator is differentially compound wound and 
designed for a single operator. The constant-current 
variable-voltage characteristics of the generator, to- 
gether with the separately excited feature, insures a fast, 
steady and penetrating arc. Variations in arc length or 
intensity are automatically compensated for by instan- 
taneous changes in the generator voltage. 

The control for the generator is mounted on top of 
the generator frame and is protected by a sheet metal 
cabinet. The control consists of a voltmeter, ammeter, 
and a single-dial field rheostat for adjusting welding 
current over the entire current range. 

The generator is rated in accordance with N. E. M. A. 


A a T bis od ae 
Westinghouse welding generator for belted or coupled 
service 


standards, one hour 50 deg. C. rise on a resistance load 
at 25 volts. The generator has a welding range from 
60 to 250 amperes and requires a driving unit with the 
following maximum ratings: motor, 10 hp.; lineshaft, 
15 hp.; gas engines, 20 hp. 


Two Brown & Sharpe Milling Machines 


HE Brown & Sharpe Manufacturing Company, 

Providence, R. I., has recently increased its line 
of standard milling machines by the addition of the 
No. 2 standard universal and No. 2 standard plain 
milling machines. They are of the cone-drive type 
and, as such, are particularly valuable for toolroom in- 
stallation and for light manufacturing. 

Power is furnished the machines through cone pul- 
leys mounted on sleeves on the machine spindles. A 
fast and a slow series of spindle speeds are available, 
with the slow series obtained through the back gears 
easily engaged by a lever on the left side of the ma- 
chine. 

Two operating positions are provided, one at the 
front and one at the rear of the table, with all levers 
controlling the operation of the machine readily avail- 
able from either position. All changes in the power 
feed of the table are made by rotating either of the 
feed change levers which are conveniently located at 
the front and table operating positions. One revolu- 
tion of either lever, to the right or left, accomplishes 
a change of feed. In this way any desired feed can 
be obtained with the least number of revolutions of 
the lever. The rate of feed engaged is shown on both 
of the direct-reading dials. The dials are set at an 
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Side view showing the location of the control levers 
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angle to facilitate quick reading and are fitted with 
glass windows to prevent clogging by chips and dirt. 

Filtered oil is automatically supplied to all bearings 
within the column by a plunger pump, thus assuring 
positive lubrication. A gage on the side of the column 
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Three-quarter rear view of the Brown & Sharpe No. 2 
$ standard milling machine 


indicates the pressure. Another pump automatically 
lubricates the knee mechanism while a large well at 
the front of the saddle oils the complete saddle mech- 
anism and the table bearings. 

The one-piece knee elevating screw assures accuracy 
in vertical adjustments. It is completely enclosed in 
a steel sleeve and does not extend below the base of 
the machine. The overarm is firmly clamped at two 
points by a single lever at the front of the column. 


Automatic Unit for 
Barreling Liquids 


N automatic barreling unit designed for use where 

lubricating, transformer, engine, and cylinder oils 

and liquids of similar characteristics are being barreled, 

has just been brought out by S. F. Bowser & Company. 
Ft. Wayne, Ind. 

The device, designated as the Xacto meter barreling 
unit, is selective and can be set to measure and dis- 
charge either one of three different quantities, —30, 50 
or 55 gal., with an additional pint when it is desired. 
When the quantity for which the mechanism has been 
set is dispensed, the valve in the discharge automatically 
closes, stopping the flow. An automatic counter main- 
tains an accurate record of the number of containers 
filled. This counter records to 10,000 and then repeats. 
It cannot be set back. 

The temperature and specific gravity control which 
can be manipulated by the ordinary workman, compen- 
sates for the expansion and contraction of the liquids 
and insures accurate measurement based on 60 deg. F. 
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An automatic meter for filling containers with predeter- 
mined quantities of oils 


The speed of discharge is sufficient so that one opera- 
tor, with one of these units, can fill approximately fifty 
30-gal. containers, thirty-five 50-gal, containers, or 
thirty 55-gal. containers in an hour. 


High-Speed Buffing 
and Polishing Lathe 


HOWN in the illustration is a buffing and polishing 
lathe that has recently been placed on the market 

by the Standard Electrical Tool Company, 1938-46 West 
Eighth street, Cincinnati, Ohio. This machine is designed 
for a speed ranging from 2,000 to 3,000 r.p.m., which is 


Rear view of Standard buffing and polishing machine, show- 
ing the belt drive and tension adjustment 
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obtained by changing the size of the pulley on the motor. 
The motor used is a General Electric ball bearing 40-deg. 
motor, with push-button control. The bearings used are 
four S.K.F. ball bearings mounted in dust-proof cham- 
bers. The buffing spindle is made of nickel steel. The 


drive is by Dayton vee-cog belts. The motor is set on a 
hinged bed plate, an adjusting screw being provided so 
that the operator can adjust the tension on the belts. 
These machines are manufactured in 3-, 5-, 714- and 
10-hp. sizes. 


Lincoln Across-the-Line Safety Starter 


REDESIGNED starter which starts a motor di- 

rectly across the line has been recently placed on 
the market by the Lincoln Electric Company, Cleveland, 
O. The starter is controlled by the Lincoln safety push 
button. Ease of installation, extreme accessibility to all 
operating parts and rugged construction are some of the 
advantages claimed for the starter. 

Installation of the starter is simple; only four screws 
are required to hold it in place. Releasing two other 
screws permits the contactor panel to swing out thus 
making lead contacts easily accessible. A cover of 
the drop-hinge type encloses the mechanism and permits 
the installation of starters closely grouped, 2 in. clear- 
ance between starter boxes being ample for easy accessi- 
bility. 

Long life is assured to the contact points by the wip- 
ing action which prevents pitting and by the cadmium- 
plated steel shields which furnish an instantaneous ther- 
mal and magnetic quench for the arcs. The arc chim- 
neys are made of heavy pressed magnesite which shield 
against currents higher than any to which the starter 
will ever be subjected. The relay armature has a 
cushion action for the purpose of reducing wear and 
insuring long life. Likewise it is provided with re- 
placeable bronze bearings and is actuated by a coiled 
spring. 

The safety push button furnishes an additional safety 
factor to the starter in that the red stop button encircles 
and protects the green start button so that it is im- 


possible to close the starting circuit unintentionally. The 
push button can be mounted on the side of the starter 
box or arranged for remote control. 


Lincoln across-the-line safety starter with push-button 
safety switch 


Lunkenhetmer King-Clip Gate Valves 


HE Lunkenheimer Company, Cincinnati, Ohio, has 

developed the King-clip gage valve which can be 
used on steam, oil, gas, air, water and gasoline lines. The 
valves are made in three designs; the rising-stem inside- 
screw type, the outside-screw and yoke and the quick- 
operating types. All types are procurable either with an 
iron body, bronze-mounted, or with an all-iron body with 
screw or flange ends. The thread length accommodates 
both American standard and A. P. I. line pipe threads, 
When screwing up a valve, there is no danger of the 
pipe ends jamming against the diaphragm of the valve 
seats. 

The flanged valves are furnished with flanges of the 
125-lb. American standard type for iron flanges and 
are plain faced. The face-to-face dimensions on the 
flanged valves are standard trade practice. 

The steel clip provides a simple but effective method 
of securing the connection between the body and the 
bonnet. It greatly facilitates dismantling the valve for 
cleaning or inspection and lends strength and rigidity to 
the body. The stuffing box, which holds an ample supply 
of packing, has coarse threads which offer greater re- 
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sistance to corrosion and insures longer life. A threaded 
stuffing-box nut with a gland follower is used in valves 
up to 3 in. inclusive. A bolted gland is used in the 3%4- 
in. and 4-in. valves. 

The bronze bushing in the bonnet in the inside-screw 
and quick-operating iron-body bronze-mounted valves 
provides a non-corrosive contact with the bronze stem 
and protects the stem threads and insures easy operation. 
The outside screw-and-yoke valves, both the bronze- 
mounted and all-iron types, have a bronze bushing in the 
top of the yoke. 

The stem has a rugged, wear-resisting thread of gen- 
erous length, which is always in full contact with the 
thread in the bonnet, with the valve open or closed. The 
shoulder above the stem thread forms a tight contact with 
the seat under the stuffing box, permitting repacking the 
valve under pressure when wide open. 

The disc is sharply tapered, making the valve also 
adaptable for handling heavily impregnated fluids. The 
disc-stem connection in the bronze-mounted valves is in 
the form of a horse-shoe band, a construction which im- 
parts extra strength to this part. The seat rings are per- 


Vol. 103, No. 6 


manently rolled in. The handwheel is held on the stem 
by a brass locknut. Sizes % in. to 2% in., inclusive, 
have a ball handwheel ; the larger sizes have a plain rim 
handwheel. 


Sliding stem quick-operating valve 


The bronze-mounted valves and the inside-screw pat- 
terns, have an iron body and bonnet, and a bronze bon- 
net bushing, disc, seat rings, stem, stuffing-box nut and 
gland, and a steel clip. The quick-operating sliding-stem 
patterns are made of material similar to the inside screw 
patterns, except that the handwheel is replaced by an iron 
lever attachment which permits practically instantan- 
eous valve operation. The outside screw-and-yoke 


~ LUNKENE 


— 


Left—Rising stem inside screw type valve; Right—Rising 
stem outside screw and yoke valve 


valves have an iron body, yoke and gland, and a bronze 
yoke bushing, disc, seat rings and stem, and a steel 
clip. 

Ta the all-iron patterns, all parts, except the bronze 
yoke bushing in the outside screw-and-yoke valves are 
made of ferrous metals. The all-iron valves are for use 
in handling solutions which attack bronze, but not iron. 
Sizes up to 2 in. inclusive have permanently rolled-in 
steel seat rings; the larger sizes have integral seats. 

The pressure ratings of the King-clip gate valves are 
as follows: Screw ends, % in. to 2 in., inclusive, are de- 
signed for 150-lb. working steam pressure, and 225-lb. 
gas or liquid pressure; screw ends 2% in. to 4 in. in- 
clusive, and flange ends 1% to 4 in., inclusive, are de- 
signed for 125 Ib. working steam pressure, and 175 1b., 
gas or liquid pressure. 


Bridgeport Heavy-Duty Face Grinder 


HE heavy-duty face grinder, furnished with a hy- 

draulic table drive, shown in the illustration, is 
manufactured by the Bridgeport Safety Emery Wheel 
Company, Inc., Bridgeport, Conn. 

The work table operates on large self-oiling ways. 
All thrust from the grinding wheel is taken against 
the broad flat side of the rear way. Five tee-stots are 
provided for holding the work. The hydraulic wheel- 
feed operates in conjunction with the oilgear pump, 
producing a positive feed at the end of every table pass. 
The amount of the feed is predetermined by gradua- 
tions on a dial. The feed may be cut off either by with- 
drawing the pawl or by the shut-off valve. 

The direction of table travel may be reversed at any 
time, regardless of the direction in which it may be 
traveling, by merely depressing a foot treadle. The foot 
treadle also permits of jumping the working dogs on 
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the table and running out to the safety dogs at the end, 
thus bringing the table clear of the wheel for loading 
and unloading. 

The oil pump, which drives the work table, is of the 
variable-delivery reversing type and is piped into a cir- 
cuit with a reversible oil motor, which drives a short 
gear train in the bed which, in turn, meshes with the 
work-table rack. At reversal, the flow of oil in the 
circuit is changed from one direction to the other. 

The machine is driven by three electric motors. The 
large motor which drives the grinding wheel is con- 
nected to it by a silent chain, fully inclosed and running 
in an oil bath. The coolant pump is directly coupled 
to another motor and the variable-delivery oil pump 
is driven by a third motor through a flexible coupling. 

Adequate arrangements are made for cooling the 
work. Two fully adjustable nozzles are provided. The 
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auxiliary flushing hose may be used where necessary, 
although its unusual function is washing down the table, 
magnetic chucks, etc. The reservoir carries a large 
supply of coolant and which can be readily cleaned. 


quires infrequent replenishing. The grinding-head lead 
screw is oil immersed. The main driving chain runs in 
an oil bath. Whenever necessary, Zerk high-pressure 
lubrication is arranged. 


Heavy-duty face grinder fitted with a 32-in. sectional grinding wheel 


Careful attention has been given to lubrication. All 
of the table driving gears and the table rack are splash 
lubricated. The spindle bearings have a large reservoir 
in conjunction with a circulating oil system which re- 


A complete set of alining shoes is regularly furnished, 
which greatly facilitates obtaining proper alinement in 
setting up the machine and makes it comparatively easy 
to maintain. 


Elwell-Parker Dumping Platform Truck 


HE Elwell-Parker Electric Company, Cleveland, 

Ohio, has designed a lift truck that will travel 

over the floor and elevate or tilt the platform, one unit 

operating at a time or all at the same time, each action 
being entirely independent of the other two. 

When the platform is level the tructor has the same 
characteristics and uses as a standard machine, but if 
material is to be handled which can be dumped, it is 
only necessary to pick up an open-nosed box skid with- 
out using any more care than is used with standard 
flat skids. This is accomplished because the platform 
nose casting is provided with a special notch in the end 
which prevents the dumping skid from sliding off but 
has no holding effect on any other skid. 

Materials may be handled by this machine directly 
from the receiving dock, carried to the store room and 
poured into the stock bins, on to inspection benches or 
tables or into hoppers or containers; scrap may be col- 
lected in dump skids and can be handled directly from 
the point of accumulation to the pile with no other labor 
than that supplied by the machine and the man who is 
operating it. 

All of the controls for starting and stopping the 
truck, and elevating and tilting the platform, are located 
on the operator’s dash and all movements of the ma- 
chine are controlled by the operator without stepping 


340 Railway Mechanical Engineer 


from the operating pedals. The usual Elwell-Parker 
safety features are included in this new machine, the 
platform travel being limited by automatic cutouts at 
the maximum and minimum points of elevation. The 
dumping action is also limited automatically at its max- 
imum angle. The travel control, with the independent 
power and brake action, together with the fact that all 
levers are self-returning to the off position, makes the 
machine practically fool proof. 

No overload cutouts are used on the motors as the 
extra heavy overload motors are capable of withstand- 
ing high surges of current which occur under unusual 
conditions of lift and travel such as running heavy loads 
over uneven floors, negotiating ramps and similar work 
pertaining to handling material. 

The tilting action is designed on the same principles 
as all Elwell-Parker high lift machines, that is, the 
platform is tilted by the use of winding drums and 
cables, in place of chains, screws or racks, The platform 
is hinged at the tip of the platform carriage arms and 
rests on stops that are located close to the elevator up- 
rights. 

On both sides of the truck platform at the extreme 
end away from the pivot pin are located the levers for 
raising the platform on end to tilt it. One of each pair 
of levers is fastened to the elevator carriage and the 
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other to the platform, and each pair is hinged in the 
center, all joints being flexible. The cables are dead- 
ended at the base of the uprights and pass over sheaves 


at three points on the lever arms, thence over sheaves - 


at the top of the uprights and down to the winding 


A special design of electric truck for dumping parts onto 
a bench or into bins 


drums. 

The action of raising the platform is accomplished 
by winding in the cables, pulling in on the tip of the 
vee-point of the pivoted lever which spreads the arms 
and drives the platform upward. 


Simonds Inserted- 
Tooth Saws 


NSERTED-TOOTH metal-cutting saws of a new 
design are being placed on the market by the Si- 
monds Saw & Steel Company, Fitchburg, Mass., un- 
der the Red Streak trade name of the company. 
The inserted teeth are made of high-speed steel 
and are designed to permit high cutting speeds. Every 
alternate tooth is rounded on the top and is slightly 
higher than the other alternate teeth. These round- 
top teeth engage the work first and cut a groove. 
The square-top teeth follow through, cleaning out the 
corners of the cut and breaking the chips into three 
pieces. Curved gullets of a new type eliminate any 
danger of the chips becoming welded to the teeth, 
thus causing possible damage to either the saw or 
machine. i 
Through the use of high-speed steel teeth, much 
greater cutting speeds, feeds and depths of cut can be 
taken than is possible with solid-tooth carbon-steel saws. 
The body of the new saw is made of a tough alloy steel 
that will stand up under heavy feeds. The saws cut a 
kerf as narrow as that produced by the usual solid 
saws. Itis not necessary to remove the inserted teeth 
for sharpening. When worn out, they can be easily 
replaced. Seven sizes of teeth are made for saws from 
6 to 72 in. in diameter. Larger saws can be made to 
specifications. 
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Tool- Post Grinder 


HE Luther Grinder Manufacturing Company, Mil- 
waukee, Wis., has placed on the market a booster- 
driven tool-post grinder, which can be used to grind mill- 
ing cutters, lathe centers, vee blocks, etc. The motor 
frame and mounting are made in one piece for the pur- 


Luther tool-post grinder 


pose of assuring rigidity and chatterless work. The ad- 
justable spindle head can be raised or lowered through a 
3-in, arc. The 7⁄4-in. spindle shaft is made of special steel, 
ground to size. It is fitted in with long bearings and 


Luther Maxi-Motor grinding a spring collet on a 
hand-screw machine 


tow sets of double-row ball races to eliminate vibration. 

The %-hp., 110-volt, universal motor is air cooled by 
a specially constructed fan. The air is filtered before 
it passes into the motor. The control switch is placed 
in front of the operator. 

The unit is furnished complete in a special carrying 
case with a 4-in. grinding wheel for external work and 
a l-in., %-in. and a }4-in. wheel with extension spin- 
dles for internal work. The net weight is 15 Ib. 
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Workace Radial Wood Saw 


HE radial woodworking saw, recently placed on 

the market by J. D. Wallace & Company, 134 
South California avenue, Chicago, includes in its design 
several unique and useful features. The machine is 
portable and can be shifted to suit the location of the 
work. It derives its power from the ordinary lighting 
circuit or the power circuit, direct current or alternating 
current of 25, 30, 40, 50 or 60 cycles. 

Its operation is not confined to straight cut-off work. 
The saw is easily adjusted to cut at any angle for cross 
cutting or ripping, dadoing or grooving, rabbeting, rout- 
ing, panel raising, shaping, sanding, etc. 

The saw works from above. The motor is built in and 
directly connected. The saw and motor unit are mounted 
on a turn table 6 in. in diameter, which in turn is mounted 
on two heavy steel rods placed 5 in. apart to prevent 
springing. The rods are mounted in a radial arm. 

The radial arm is mounted in the pedestal on a turn- 
table 10 in. in diameter, permitting the arm to be set in 
any position. .The pedestal is, also mounted on a turn- 
table, 10 in. in diameter. By these three turntables the 
machine is readily placed in position for any kind of 
cutting. With an 8-in. blade it cuts 2% in. deep; with a 
9-in. blade it cuts 3 in. deep. The saw travels 1914 in. 
in the arm and is adjustable vertically 534 in. The 
motor which is fitted with ball bearings is the General 
Electric universal type. Speed reduction is effected 
through gears. The saw bearings are made of bronze 


The Workace radial saw will cut in any position 


and are automatically supplied with force-feed lubrica- 
tion. 


A Radial Drill for Large Castings 


HE Cincinnati-Bickford Tool Company, Oakley, 

Cincinnati, Ohio has recently announced its super- 
service radial drill, which is provided with a track-type 
base. The base and control arrangement of this ma- 
chine were designed primarily for drilling large cast- 
ings, such as locomotive frames, that are difficult to 
handle. It has an 8-ft. arm and a 19-in. column. The 
drill is moved along the base by an electric motor and 


| ‘ Terese at] 
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Cincinnati-Bickford radial drill mounted on a track-type 
base for drilling locomotive frames 
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is secured for drilling by rail clamps, actuated by a 
vertical torque motor. Both the traversing motor and 
the rail-clamping motor are controlled at the drill 
spindle. 

The column of the machine is clamped by the torque 
motor which is mounted on the top of the column. 
This motor is also controlled from the head so that the 
operator may bring the machine to position on the rails, 
swing the arm and clamp rigidly without leaving his 
position at the spindle. Thirty-six spindle speeds and 
18 rates of feed are also controlled at the head, which 
eliminates unnecessary walking on the part of the op- 
erator. 

With the exception of the track type base, and con- 
trol, the features of design incorporated into this ma- 
chine are the same as those described in the October, 
ne issue of the Railway Mechanical Engineer, page 


VALVE RESEATING MACHINES.—The eight-page folder of the 
Leavitt Machine Company, Orange, Mass., illustrates and 
briefly describes the Dexter valve reseating machine for rail- 
way service. 


Protective Coatincs.—The Quigley Furnace Specialties 
Company, 26 Cortlandt. street, New York, describes in a 24- 
page illustrated booklet Quigley Triple A solutions for pro- 
tecting iron, steel, galvanized and plated surfaces from cor- 
rosion, also for waterproofing and protecting the surfaces of 
concrete, stone, brick, plaster, cork, wood, etc. 
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Wallace Pipe Bender 


i pine illustration shows a motor-driven pipe bender, 
manufactured by the Wallace Supplies Manufac- 
turing Company, 1312 Diversey Parkway, Chicago, 
which can be equipped for bending tubes, conduits, re- 
inforcement bars, angles, ties, channels and special sec- 
tions. The speed of the machine when driven by a 71⁄4- 
hp. motor, is 2 r.p.m. under direct drive through the 
worm gear and 1% r.p.m. when operating through the 
back gears. A moveable block on the worm gear serves 
to stop the machine for any desired number of degrees 
of bend. 

The machine can be put in action forward or reverse, 
and can also be stopped at any point by a lever at the 
front of the unit which operates the clutch fingers of 
the double cone-clutch mechanism. 

Lubrication is effected by oil tubes leading to all im- 
portant bearings. The worm and worm gear run in 
grease. 

The standard bending forms furnished with the ma- 
chine are as follows: 


Size of iron pipe Radius Degree of bend 
1% in. 7 in. 90 
1% in. 9 in. 90 
2 in. 12 in. 90 
2% in. 


15 in. 90 


Wallace No. 6-C motor driven pipe bender 


Fan Included in Electric Air Drawing Oven 


HE General Electric Company, Schenectady, N. Y., 
has developed an air drawing oven, Type AD, for 
drawing carbon steel at temperatures up to 750 deg. F. 
In this oven, it is claimed that quality is improved and 
production is increased as the result of the use of a fan 
for agitating the air around the work. 
Any temperature up to 750 deg. F. can be obtained 
. in the oven, thus covering the full range of tempera- 
tures required for drawing and bluing carbon steel. 
Only .9 kilowatts is required to maintain a temperature 
of 300 deg. F. in the oven. Where the oven is in daily 


Air tempering oven furnished with a motor-driven fan and 
a temperature-control instrument 
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use, but 25 min. are required to reach a temperature of 
500 deg. F. in the morning. By installing a time switch, 
however, the oven can be brought up automatically to 
temperature before the workmen arrive, and can be cut 
off automatically at closing time. 

The fan is located in the heating chamber and is 
driven by a vertical motor mounted on top of the oven. 


The oven is of double-wall construction throughout 
with the intervening space of 4-in. filled with heat-in- 
sulating material. The steel sheets which form the 
walls are electrically welded together and re-enforced 
by angles welded along the corners and extended 
downward to form the legs. The heating chamber is 
closed by a well-insulated and closely fitted door. A 
strip steel grate for supporting the work forms the 
hearth, which is level with the inner edge of the door 
opening. 

One sheath-wire heating unit is located at the top of 
the heating chamber, and a second is placed just under 
the hearth. Both windings are so distributed as to ob- 
tain uniform heating over the hearth. The unit ter- 
minals are brought through the back wall to a connec- 
tion box and are wired to the enclosed control panel. 

Temperature control is fully automatic, consisting of 
an enclosed contactor panel and a controller. The con- 
troller can be set at any point up to 750 deg. F. and will 
hold the oven at a uniform temperature within a margin 
of five degrees without further attention on the part of 
the workman. The heat-sensitive device located in the 
oven chamber governs the operation of the controller, 
and the latter actuates the contactor through a relay, 
opening or closing the unit circuit as the temperature of 
the oven tends to rise above or to fall below the setting. 
A recorder controller may be used with the oven for ob- 
taining a continuous temperature record. 


343 


Inserted-Blade Milling Cutters 


F Goddard & Goddard Company, Detroit, Mich., 
is now introducing a new and practically complete 
line of inserted blade cutters. The line includes small 
facing cutters (shell end mills, etc.) from 2 in. diameter 
to 7 in. diameter, the range from 3 in. diameter to 7 in. 
diameter being applicable to the new national standard 
shell end-mill arbor; right and left-hand spiral facing 
cutters adaptable to milling-machine spindle noses; 
right and left-hand spiral straddle mills from 4 in. 
diameter to 20 in. diameter ; alternate-tooth cutters from 
4 in. diametér to 8 in, diameter, and in a width range 
from 4 in. to l in. Only seven sizes of blades are 
required for the maintenance of the entire line so far 
developed. At an early date, the range of the line will 
be continued into heavier types suitable for extreme 
stock removal. 

The cutters are fitted with inserted blades having 
machined serrations on the backs which meet with cor- 
responding serrations in the back of the body tooth slot, 
when they are in place. This design obviates any possi- 
bility of the blade tipping in service; neither can it slip 
radially owing to the fact that the design of the serra- 
tions more than doubles the frictional contact area, in 
the back of the tooth, and this is further enhanced by a 
flat wedge used in front of the blade, the area of which 
is approximately the whole of that available on the 
tooth. Accuracy of workmanship and the use of seizing 
angles in the design of the wedge eliminates the neces- 
sity of further accessories in the design, to keep the 
wedge seated. 

The serrations which run longitudinally are spaced on 
a 1/16 in. pitch, so that the blade, as peripheral chip 


The blades in the Goddard & Goddard cutter are held in 
place by serrations wai piesh ann those in the body 
of the too 


clearance necessitates, may be projected radially in mul- 


tiples of that unit. They may be moved out longitudi- 
nally as face chip clearance decreases and in any desired 
amount. 


Vertical Production Surface Grinder 


HE illustration shows a vertical surface grinder 

designed by the Covel-Hanchett Company, Big 
Rapids, Mich., for grinding hardened steel dies, gages, 
tools, chasers, etc. The base is made in one casting and 
is of box construction, heavily ribbed, forming a rigid 
support. The base also serves for carrying the neces- 
sary adjusting screws, clutches, levers, gears, bearings, 
etc., for the power-operated table and arm. 

The wheel arm is of box or rectangular construction 
and is bored at one end for Timken roller bearings and 
mounted on a heavy stud or vertical shaft which in- 
sures a free oscillation of the wheel eliminating any 
tendency of vibration and chattering of the wheel head. 
A segment and rollers are provided near the wheel for 
carrying the arm to insure ease of movement and rig- 
idity, and to prevent any tendency of vibration or inac- 
curacy. 

The spindle and armature shaft is made of forged 
carbon steel, which is mounted in deep-groove ball bear- 
ings and runs in a drawn-shell motor housing. No 
clamps are used for holding the wheel on the spindle 
mounting. 

The grinding wheel is surrounded by a heavy guard 
securely held to the wheel head. The guard is adjust- 
able and furnishes adequate protection in the event of 
the wheel breaking. 
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Hanchett vertical surface grinder fitted with a 12-in. wheel 
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The work to be ground is held either on a magnetic 
chuck, by clamping or by its own weight. A heavy 
knee is supported on the front of the bed with wide- 
spread ways to insure the maximum amount of rigidity. 
Tables of suitable design are mounted on this knee, de- 
pending upon the conditions to be met. In some cases, 
a rectangular table with a magnetic chuck best serves 
the purpose; in other cases, a circular indexing table is 
more suitable, while other cases require a revolving 
table operated by power. 

All moving parts, ways, bearings, etc., are furnished 
with oil cups and means of lubrication and are well 
guarded from water, dust and grit. 

The machine, shown in the illustration. is driven with 
a 5-hp., 1,800-r. p. m. motor. It may be furnished with 
a 10-in., 12-in. or 14-1n. segmental or cup wheel. The 
circular table speed can be furnished from 5 to 35 r. p. 
m. to meet the user’s needs. The arm swings on a 30- 
in. radius. The machine requires a floor space of 34 
in. by 50 in. 


Sellers Planer with 
Spiral-Gear Drive 


ILLIAM SELLERS & CO., INC., Philadel- 
phia, Pa., has placed on the market a series of 
planers of new sizes, ranging from 3 ft. to 16 ft. Incor- 
porated in these planers is the spiral-gear drive, which 
has been common to all Sellers’ planers for the past 
eight years. Among other features are the extended- 
back cross rail, which is locked from one point, and the 
independent rapid traverse by the use of which the elec- 
tric feed need not be disengaged before traversing. The 
traverse motor is also used for adjusting the cross 
rail. 
A removable channel is placed between the ways in 
the middle of which is placed an oil strainer. The oil 


Sellers planer, showing the traverse motor and the 
table-drive motor 
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also passes through a Purolator before it is forced 
by a motor-driven oil pump through the lubricating 
system, The main motor drives a herringbone gear and 
pinion. Power for the cross-rail feed is furnished by 
an electric motor. 


Plug Valves for 
150 lb. Pressure 


HE Barco Manufacturing Company, Chicago, has 

placed on the market a 150-lb. lubricated plug valve 

to supplement the 250-lb. plug valve already manu- 

factured by this company and previously described in 

the pages of this magazine. The valve can be furnished 
in all sizes ranging from ¥% in. to 8 in. 

The difference between the LCI, 150-Ilb valve and the 


Cross-sectional view of the Barco Type LCI 150-lb. 
pressure lubricated plug valve 


AGI, 250-lb. valve is as follows: The LCI valve is 
fitted with a double gland allowing a mechanical means 
of keeping the plug seated with the proper pressure 
against the body, eliminating the necessity of having the 
body casting open at both ends and allowing the valve 
to be applied with either end used as an inlet. On the 
higher pressure valves, the plug is inverted, necessitat- 
ing a cap on the lower part of the body. The plug is 
kept seated by a balancing arrangement of the fluid 
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_ pressure, which keep the plug securely in the body and 
this in turn is relieved from being too tight by the gland 
and packing at the small end. 

The plug in this valve is lubricated on the entire sur- 
face and the opening and closing sweeps the seat clean 
of any foreign matter so that the seats are not dam- 
aged by scale and other foreign substance lodging on 
them. The body is closed at the small end of the plug 
and open at the large end, but is provided with an 
auxiliary gland so that the valve may be repacked by 
removing the smaller gland and packing and replacing 
the packing without any danger of the plug blowing out. 


Screw- J ack with 
Air-Motor Drive 


HE Joyce-Cridland Company, Dayton, Ohio, has 
recently placed on the market its Joyce adjust- 
able ram air-motor-driven screw-jack hoist, which has 
been especially designed to facilitate the raising of 
heavily loaded cars and light locomotives or tenders. 
This hoist is of the same general design and appearance 


a ae: 


Adjustable ram air-motor-driven screw-jack hoist 
designed for heavy lifting 


as other Joyce jack hoists used for locomotive coach 
and freight car department service. The new hoist is 
equipped with an adjustable hand-operated screw, which 
has a rise of 12 in. This feature enables the jack to be 
used in locations where the floor is not on a level with 
the tracks and thus avoids blocking. 

The adjustable ram hoists operate in exactly the 
same manner as their predecessors in the Joyce line. 
One man controls the lifting of the load by a pair of 
hoists from a Y-valve. Automatic shut-offs at both 
the upper and lower limits of the ram eliminate the 
need for constant attention while the hoists are lifting. 
The jack is equipped with a heavy-duty air motor. 
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Monarch Line of 
High-Speed Lathes 


HE Monarch Machine Tool Company, Sydney, 
Ohio, has developed a new line of lathes in sizes 
from a 14-in. swing to a 36-in. swing and providing 
maximum spindle speeds of from 600 to 1,500 r.p.m. 


High-speed lathe designed for operation with tungsten- 
carbide cutting tools 


This new line of lathes was designed to meet the de- 
mand for a machine that would obtain the best results 
with the new tungsten-carbide cutting tools such as 
Widia, Carboloy and others now appearing on the mar- 
ket which are being used in production work. Although 
these lathes are designed especially for high-speed work, 
the new lathes may be operated at the lower speeds 
when cutting tools of ordinary high-sped steel are used. 

The new Monarch lathes are designed with the 
helical-gear head-stock, and has Timken bearings 
throughout to secure quiet and smooth operation of 
the machine. These lathes are designed to transmit 
sufficient power for the utilization of tungsten-carbide 
cutting tools. This feature is essential, due to the fact 
that a greater amount of metal is removed from the 
work in a given time with the new cutting tools than can 
possibly be accomplished with the high-speed steel 
tools. Cast iron, for example, is turned at from 500 
to 700 surface cutting feet per minute and other 
materials at corresponding speeds. 


Vertical Bulldozer 


ILLIAMS, WHITE & CO., Moline, Ill., has 

placed on the market a vertical bulldozer, which 
in reality is one of the company’s standard bulldozers 
turned on end. It retains the features of the standard 
machine of long stroke, long die space and the over- 
hung ram, which makes the die space available from 
three sides. 

A one-inch vertical adjustment of the die space has 
eliminated the necessity of tail lugs. The width of the 
die space has been enlarged, thus increasing the range 
of work that can be set up on the machine. The ma- 
chine is made single or double-geared to operate at 
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from 10 to 30 strokes per minute. It can be furnished 
with a two-speed drive to operate at 10 and 20 strokes 
per minute. The machine can also be furnished with 
a hand clutch control or with a treadle control, with 


Front view of the Williams vertical bulldozer 


an automatic stop at the top of the stroke. It is made 
in the Nos. 53 and 54 sizes which have capacities of 
50 and 85 tons, respectively. 


A Flue Roller 
for Safe Ends 


OSEPH T. RYERSON & SON, INC., Chicago, 

has placed on the market a flue roller which has 
been developed to make safe ends and to do reclaiming 
work of any length. 

The rolls rotate about the flue in the usual manner, 
but the rolling-down action is done by an air cylinder 
actuated by a foot-controlled air valve. The advantages 
claimed for this method of control are that it is easier 
for the operator and that the labor required to roll a 
flue is greatly reduced. 

The machine can be used on any size flue or tube 
from the smallest to the largest by changing the man- 
drel. This operation is simple. It is only necessary to 
remove one nut, slip off the mandrel, put on the size 
required and tighten the nut. The adjustment of the 
rolls for different sizes is made by turning an adjust- 
ment screw. 

The machine operates with a 3-hp. motor on standard 
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flues and a 5-hp. motor if used for 6-in. superheater 
tubes. 


Ryerson flue roller for making safe ends and reclaiming 
work of any length 


Air Blower with 
a Lever Handle 


ENKINS Brothers, 80 White street, N. Y., has re- 
placed the button type of control valve common to 
the previous type of its air gun blower with a curved 


The curved handle adds to the ease of operating the 
Jenkins air gun 


handle as shown in the illustration. The device is also 
fitted with a Jenkins disc of resilient composition, which 
always makes a tight contact when the valve is closed. 
When the valve is open, the head of the spindle seats 
tightly against the neck of the body, which prevents the 
escape of air around the spindle. 
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Changes in Driving-Box Boring Machine 


ECENT changes made in the driving-box boring 
and facing machine, manufactured by William Sel- 
lers & Co., Inc., Philadelphia, Pa., include a new design 
of bar, in improved table drive giving higher speeds, a 


Sellers redesigned driving-box boring and facing machine 


centralized oiling system, and a power traverse for 
the boring and facing slides. 

The bar is now made with two roughing cutters ad- 
justed by a micrometer with set screws for locking. A 


single finishing cutter is set at right angles to the others 
and below them. The principal advantages of this de- 
sign are simplicity and convenience in setting the cut- 
ters, and the fact that the roughing cutters may be set 
and remain unchanged when boring a group of boxes 
of the same size. The finishing cutter is below the 
roughing cutter, and may be drawn into the bar so that 
it will clear the work. After the roughing cut is 
finished, the bar is returned to the top position, the 
finishing cutter is set out and the finishing cut run down, 
The finishing cutter is then drawn into the bar again 
and the bar run to the top of the stroke, ready for the 
next box. When counterbores are required for oil 
clearances, the necessary cuts may be taken with the 
finishing cutter. Micrometers for both roughing and 
finishing are reached from the operating position. 

The drive is arranged with gear changes to furnish 
a greater range of speed. With a direct-current adjust- 
able-speed motor it is possible, with one change of 
gears, to obtain from 15 to 80 r.p.m. The high speeds 
are found to be more advantageous in finishing boxes 
while the low speeds are required wherever it is neces- 
sary to face steel boxes before the liners are poured. 
The change of speed may be easily and quickly accom- 
plished by sliding the hardened steel gears by a lever. 

An oil tank at the rear of the machine feeds oil to 
all of the driving-gear bearings, the table and the spin- 
dle. A series of tubes with sight-feed glasses and ad- 
justable valves runs from the tank of the various bear- 
ings. 

Power traverse for the boring and facing slides is 
obtained by small motors directly connected by racks 
and pinions to the slides. The controllers are arranged 
in a position convenient to the operator, and it takes 
only a fraction of a minute to run either bar through 
its entire stroke. 


Railroad-Shop Fixtures for Shapers 


HE American Tool Works Company, Cincinnati, 

Ohio, has developed an assortment of attachments 
for its 32-in. and 36-in, auto-oiled shapers which are 
specially adapted to locomotive-shop operations. These 
attachments are a universal shoe-and-wedge chuck, 
shown in one of the illustrations, a rod-brass attach- 
ment, a driving-box planing fixture for shoe and wedge 
fits which is mounted on a knee-type table designed with 
a special top for this purpose, and an attachment for 
planing crown-brass seats, which is also shown in one 
of the illustrations. 

The universal shoe-and-wedge chuck will cover all the 
requirements of planing shoes and wedges, including 
the planing of taper fits as well as the final machining 
to correct the alignments after fitting the shoes and 
wedges to the frames. The chuck is adjustable for 
width and is built in two sizes, the smaller size having 
a maximum capacity of 10 in. width and the larger size, 
18 in. width. A movable jaw which provides the width 
adjustment is secured by bolts and is located by a 
tongue fitted in a groove in the base. The chuck has 
an approximate weight of 250 1b. 
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The rod-brass attachment is bolted to the top face of 
the regular table, and is used for the planing operations 
en back-end main rod brasses. When the work is 
mounted on the trunnion the parallel flanges and the 
taper side fits can be rapidly machined. The trunnion 


- UBND 


~ 


Universal shoe-and-wedge chuck 
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is revolved by a hand wheel and is indexed at 90-deg. 
positions by a sliding plate which engages the square 
edges of the trunnion block. The tapered face of the 
brass can be machined by inserting a small wedge be- 
tween the parts. This attachment has an approximate 
weight of 175 tb. 

The driving-box planing fixture for shoe and wedge 
fits eliminates two work settings when planing boxes 
with angular flanges. Instead of having to set the work 
for each one of the three flange faces, which is neces- 
sary when using the customary type of fixture, the work 
need be set only once with this fixture, as the swiveling 
feature provides for the flange angles. This fixture is 
designed for mounting on the knee of a table of special 
design, the supporting surface of which is dropped 
sufficiently to provide for the height of the driving-box 
fixture and work. The table has both power and hand 
traverse across the rail in either direction, and is 
elevated and lowered the same as the standard shaper 


Attachment for planing crown-brass seats on the 
American auto-oiled shaper : 


table, by means of a telescopic screw with heavy bail 
thrust bearing. The approximate weight of this table 
is 500 Ib. 

The crown brass planing attachment for planing seats 
for brasses, is designed to accommodate a full range of 
driving-box sizes. The extended head is a rigid unit 
bolted directly to the ram, the revolving member having 
a full length bearing in the head of the extension. The 
rotating movement of the head may be secured either 
by power or by hand. This attachment is inter- 
changeable with the standard shaper head. 


Milburn Oxy-Acetylene 
R tvet- Piercing Tip 


T Alexander Milburn Company, Baltimore, Md., 
has placed on the market a rivet-piercing tip 
used with an oxy-acetylene cutting torch which intro- 
duces a new method of consuming the head and body of 
the rivet. The four small holes, shown in the end of 
the tip body, are the acetylene outlets and the center 
opening is the outlet for the cutting oxygen. 

By centering the tip over the rivet head and preheat- 
ing the head to a melting point, the head of the rivet is 
then consumed and the body of the rivet pierced with 
the cutting oxygen. This leaves the remains of the 
rivet head in the shape of a ring. 

Because of expansion and contraction, the rivet drops 
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The piercing tip and the remains of a rivet head in the 
shape of a ring 


out or is backed out with a slight effort. Occasionally 
the operation does not completely separate the rivet- 
head ring from the shell of the rivet body, and in this 
case it is only necessary to tap the ring with a hammer 
which causes it to drop off immediately. This obviates 
the use of a chisel. 


Cutting out car rivets with the Milburn rivet-piercing tip 
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Guard for Tool Grinder 


HE United States Electrical Tool Company, 2488-96 
West Sixth street, Cincinnati, Ohio, is now equip- 
ping its heavy-duty tool grinders with a new type of 


The dust guards may be adjusted to compensate for 
wheel wear 


wheel guard, shown in the illustration. This guard is 
made in three pieces. The lower part is provided with 
an exhaust connection, which is permanently fixed, and is 
not adjustable. The upper part of the guard is made 
adjustable to compensate for wheel wear, while the third 
piece is a hinged door, which is dropped down for the 
purpose of changing the wheel. Adjustment of the guard 
to compensate for wheel wear is effected by loosening 
the threaded clamp which holds the guard and sliding the 
guard back until it conforms to the new contour of the 
wheel. 


Depth Gage with 
Protractor Adjustment 


R ULE depth gage No. 616 recently placed on the mar- 
ket by the Brown & Sharpe Manufacturing Com- 
pany, Providence, R. I., has the additional feature 
of use as an easily adjustable protractor. As a pro- 
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Brown & Sharpe depth gage with an easily adjustable 
protractor 
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tractor, the blade of the gage is easily locked at any 
angle in relation to the head by the larger of the two 
clamp nuts on the front side of the head. The turret 
is graduated every 10 deg. from zero to 90 deg. The 
smaller clamp nut on the front side of the head locks 
the blade for use as a depth gage. 

The 6-in. blade is graduated in thirty-seconds and 
sixty-fourths of an inch English measure or in milli- 
meters and half-millimeters, metric measure. 


Low-Pressure Oil Burner 


T E Hauck Manufacturing Corporation, 134 Tenth 
street, Brooklyn, N. Y., has developed a combin- 
ation Venturi low-pressure burner designed for triple 
atomization of the oil with air from 8 oz. to 2 lb. 
pressure, and for use with hot or cold air. 

The advantages claimed for this burner are a better 
atomization with a control of the shape and action of 


m>» > "m 


Hauck combination venturi low-pressure burner 


the flame. It can be used with highly preheated air 
without any trouble from carbonization because of the 
small percentage of cold air flowing along the oil nozzle, 
and because the atomized oil does not meet the highly 
preheated air until it leaves the end or tip of the burner. 
The flame can be lengthened or shortened by shifting 
a lever without changing the air or oil consumption of 
the burner. 


THE SMOKE PREVENTION ASSOCIATION held its twenty-third 
annual convention at Kansas City, Mo., on May 14 to 17. Dur- 
ing the last three days of the meeting several railroad men 
addressed the convention. These included J. E. Bjorkholm, 
assistant superintendent of motive power of the Chicago, Mil- 
waukee, St. Paul & Pacific, whose subject was “Black Smoke 
and its Prevention’; D. C. Buell of the Railway Educational 
Bureau at Omaha, Neb., whose subject was “Why Toss your 
Money out of the Smoke Stack”; Charles Longman, road fore- 
man of engines of the Chicago & North Western, whose subject 
was “Diesel Locomotive Practice”; J. M. Nicholson, fuel con- 
servation engineer of the Atchison, Topeka & Santa Fe, whose 
subject was “Proper Operation and Maintenance of Locomo- 
tives to Abate Smoke” 
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Portable Canopy- 
Type Spray Booth 


HE DeVilbiss Company, Toledo, Ohio, has an- 

nounced a new development in its line of coach- 
painting ventilating equipment. The new exhaust 
equipment is portable, which is an additional advan- 
tage over previous models of car exhausts manufactured 
by this company. The operation of this equipment is 
similar to that described in the August, 1928, issue of 
the Railway Mechanical Engineer, page 474. The port- 


logue the Bullard Mult-Au-Matic designed for a wide range of 
work requiring boring, turning, facing, drilling, reaming, thread- 
ing, grooving and many kindred operations. Briefly, the Mult- 
Au-Matic, in the respective models comprises four or six in- 
dependent machines automatically operated in combination on 
a series of identical pieces in process. : 


Samuet A. Hayopen, chief clerk to general storekeeper of 
the Missouri-Kansas-Texas at Parsons, Kans., and A. G. Bo- 
horfoush, chief stock clerk of the Southern Railway at Bir- 
mingham, Ala., were declared winners in a contest held during 
the year by the purchases and stores division of the A.R.A., 
for papers on the work and problems of the purchasing and 
stores departments of the railroads. This contest was the third 
annual contest held by the division and was open to all sub- 
ordinate officers and employees in railway purchasing and stores 


DeVilbiss portable canopy-type exhaust for spray painting 


able outfit is simply the stationary type with an 
overhead chassis and motor-drive added. It is equipped 
with automatic control and stopping switch. The 
new feature avoids shifting or spotting cars to a cer- 
tain location. It is only necessary to move the spray- 
painting exhaust along the track to the car which is 
to be painted. 


ALEMITE EQUIPMENT FOR RAILROAD Use.—An 18-page cata- 
logue entitled “Alemite Equipment and Parts for Railroad 
Lubrication”, recently issued by the Alemite Corporation, 
2650 North Crawford avenue, Chicago, should prove of 
much value for reference purposes to all railroads now 
using Alemite fittings and equipment in connection with 
the pressure lubrication of railroad equipment. Repair parts of 
the various types of hand and air-operated pressure guns and 
fittings are listed in detail, giving the part number, correct 
name and the price of each part. The catalogue is divided into 
three sections, the first being devoted to Alemite equipment for 
locomotive lubrication, including rods, motion work, spring 
rigging, etc. The second section covers the Alemite push-type 
system for signal equipment and shop lubrication. A third 
section gives information regarding the parts of a rod com- 
pressor and auxiliary rod compressor now obsolete, but of 
which there are some still in service. 


Tue Mutt-Avu-Matic MetHop.—The Bullard Machine Com- 
pany, Bridgeport, Conn., describes in a 76-page illustrated cata- 
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work. There were about 35 papers entered in the contest this 
year. Mr. Hayden’s paper is entitled “Improvement Is a Vital 
Necessity” and Mr. Bohorfoush’s paper is entitled “A Standard 
Method of Calculating Stock Turnover”. The two authors will 
be sent to the annual purchases and stores convention in San 
Francisco June 24, 25 and 26, to read their papers. 


A MECHANICAL PICTURE of one of the Norfolk & Western 
locomotives will be one of the exhibits in the International 
Exposition to be held at Seville, Spain, during the spring and 
summer of this year. H. E. Llampallas, machinist, Roanoke 
shops, is the man who built the mechanical picture and is spon- 
soring its entrance among the exhibits of Spain and many 
foreign countries in the coming exposition. He built his model 
unaided and during his spare time. Mr. Llampallas calls his 
model a “mechanical picture” because only half of the loco- 
motive has been built. It is attached to a board, and the 
representation is carried out perfectly. In addition, the wheels 
will turn when propelled by an electric motor, giving the 
observer an accurate idea of the driving mechanism of an actual 
locomotive. The mechanical picture was made in accordance 
with and to the scale of the original drawings used in the con- 
struction of a real locomotive. The dimensions are in the pro- 
portion of 1% in. to 1 ft. It is 8 ft. long and 2 ft. high. 
All of the metal, with slight exceptions, is the same kind as is 
used in the make-up of the locomotives now in service. After 
the model had been assembled, Mr. Llampallas painted the 
metal himself. 
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News of theMontn 


Shopmen Employed Full Time 


A REPORT compiled by the United States Department of Labor 
shows a greater percentage of full-time employment for ma- 
chinists during 1927 on the Great Northern than on any other 
Class I road. During that time the percentage of full-time 
employment was 98.4. The full-time employment of shop men 
of other railroads during that time was: Atchison, Topeka & 
Santa Fe, 98.2 per cent; Louisville & Nashville, 97.2 per cent; 
Chicago, Burlington & Quincy, 96.8 per cent; Chicago, Mil- 
waukee, St. Paul & Pacific, 95.6 per cent; Southern Pacific, 95.5; 
Baltimore & Ohio, 94.2. 


Train Telephone Service Demonstrated 


THE PRACTICABILITY of telephone service between a moving 
train and regular telephone lines was demonstrated recently by 
the Canadian National, continuous communication being main- 
tained between a train proceeding northward from Davenport, 
Ont., toward Allendale, Ont., at a speed between 30 and 40 
miles an hour, and the Canadian National offices in Toronto. 

The apparatus used for the test consisted of a radio trans- 
mitting and receiving set located in a passenger train car and a 
similar set in a small building at Davenport, the receiving sets, 
which are in continuous operation, being similar to those used 
for the recepticn of radio broadcast programs. When the 
subscriber on the train wishes to speak to someone in a distant 
city, he picks up the telephone and asks the operator on the 
train for the number. The operator then turns on the sending 
set and sends out ringing impulses which radiate from a single 
eight-wire aerial, mounted on the car roof, which is used for 
both transmission and reception. These impulses are then 
caught up and carried along by the telegraph and telephone 
lines located along the right-of-way. After being picked off 
the transmission line at the right-of-way station, they operate 
a relay which rings a bell, and the operator there turns on his 
sending set, asks for the call, and puts it through the nearest 
Bell telephone in the usual way. The voice waves are carried 
back and forth in the same manner as the ringing wave, the 
system being what is called carrier-current telephony. The 
calling of the person on the train is accomplished by a reversal 
of this process. 


It is estimated that the rates for service will not cause an’ 


increased charge of more than 20 per cent. 


Wage Increases 


MECHANICAL department employees on many railroads 
throughout the country recently have received wage increases 
of from one to five cents an hour. Negotiations on western 
roads which have been completed since the publication of 
the April issue of the Railway Mechanical Engineer are as 
follows: 


No. of Annual, Hourly 
employees payroll Type of increase, 
Road ected increase employee cents 
A.T. & S.F 12000" asro Mechanics, helpers aid 
apprentices F 
cleaners 
C ENW crans 10,000 1,200,000 Mechanics 
Helpers . 
Helper . 
Apprentices 
Regular ia 
Apprentices ......... ¥%to5 
C-B: & Oscivess 10,000 $1,000,000 ...... T E 3to5 
C. M. St. P. & P. 8,500 7,000,000) SaS eskasa eneas ara 3to 5 
D.&R.G.W..... = 2,500 220000 a 5.5 Sey ks Wa a AEA ae 
E Co Bincsc leew ss 800 seeeese Mechanics ........... 5 
Helpers and apprentices 3 
352 


Railway Mechanical Engineer 


M-K- See ee 2400) tice Mechanics ........... 5 
Semi-skilled mechanics 3 and 4 
Helpers ............. 
Apprentices .......... 1 b 5 
Mor- Pae nsa 7,800 250000 insna na 3 to 5 
Nor. Pac. ooreis 5,500 500,000 Mechanics .......... 4and 5 
Car repairers and ìn- 
CLOTS ECITO and 4 
Helpers and helper ap- 
prentices .......... 3 
Regular apprentices... 2 
Miscellaneous laborers. 1 
) 000. onean eee th AR ETET T 2to4 
La. Tine 5,000 400,000 Metal craft mechanics. 5 
ar builders and in- A 
spectors ......... ve 
Freight carmen or car 
repairers ........+. 3 
Locomotive department 
helpers ............ lto2 
Car department helpers 1 
Apprentices .........+ 1to4 


A resumé of the increases put into effect on other roads 
since January 1 follows: 
2,800 


. an 
I. & G... 


CR. I & Gis 93290" arira 

regular and 
rentices... 3 

Junior helpers, coach 
cleaners, power plant 
firemen and other 
power plant employees 2 


Machinists and highest 
classes of workers in 
each trade 

Coach cleaners ....... 2 


Ne E Wea 


Carmen 
Car cleaners ......... 1 
Machinists, etc........ 4 
Painters, carpenters, etc. 4 
Mechanics .......+-+. 5 
Semi-skilled mechanics 4 
Helpas 
Apprentices .......... 
echanics and helpers 
with more than 18 
months’ experience.. 5 
Fourth year apprentices, 
third year apprentice 
helpers and third 
year freight car ap- 
prentices 
Hepes with less than 
months’ experi- 
ence, second and third 
year apprentices, first 
year apprentice help- 
ers and second year 
freight car appren- 
tices 
First year apprentices 
and first year freight 
car apprentices..... 2 
Second year apprentice 
helpers ............ 4 
Coach cleaners and 
other shop forces 
ma more than one 
ear’s experience. z 
100,000 Mechanics 


206,500 


1,000,000 


Western Pacific .. 800 


Clubs and Associations 


The following list gives name of secretaries, dates of next or regular 
pat and places of meeting of mechanical associations and railroad 
clubs. 

Arr-Brake Association.—T. L. Burton, Room 5605, Grand Central Ter- 
minal building, New York. 
American Rattway Association Division WV—Mecuanicat.—vV. R. 
Hawthorne, 431 South Dearborn St., Chicago. ual meeting 
June 25-28, 1929, at Alexandria Hotel, Los Angeles, Cal. 
Division V.—Eguirment Parntine SEction.—V. R. Hawthorne, 
Hotel, Kansas City, Mo., 
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Chicago. Next meeting, 
September 10-12. 


Division VI—PurcuHases AND Stores.—W. J. Farrell, 30 Vesey 
St., New York. meeting June 24, 25 and 26, 1929, at 

the Palace Hotel, San Francisco, Cal. À 
American RarLway TooL Foremen’s Association.—G. G. Macina, 11402 


umet avenue, Chicago. Next meeting, September 11-14, 1929, 

Hotel Sherman, Chicago. d ; 
American SOCIETY oF MECHANICAL Encineers.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 


son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. i x > 

AMERICAN SOCIETY FOR STEEL Treatinc.—W, H. Eiseman, 7016 Euclid 

Ates Cleveland, Ohio. Annual convention, September 9-13, Cleve- 
nd, O. 

AMERICAN Society For Testine Matertats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. . s 

AMERICAN WELDING Sociery.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. J 

AssociaTIOn or RarLway ELECTRICAL ENGINEERS.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting Hotel Sherman, Chicago, October 22-25. 

Canaptan RarLway CLuB.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal ue. 

Car ForemMen’s ASSOCIATION OF Cxicaco.—G. K. liver, 7836 So. Morgan 
street, Chicago, Ill. Regular meeting second Monday in each month, 
except June, July and August, Great Northern Hotel, Chicago. 

Car ForemMen’s Association oF St. Louis.—F. G. Wiegman, 720 North 
Twenty-third street, East St. Louis, Mo. Regular meeting first Tues- 
day in each month, except June, July and August, at Broadview 
Hotel, East St. Louis, Ill. 3 

Car Foremen’s CLuB or Los Anceres.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meetings second Friday of each month in the 
Pacific Electric Club building, s es, 1. 

CentraL Raitway Crius.—H. D. Vought, 26 Cortlandt St., New York. 
Regular meetings second Tuesday each month, expect June, July 
and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE CAR INSPECTORS AND Car FOREMEN’S ASSOCIATION.— 

ee Master Car Builders’ and Supervisors’ Ass’n. r 3 

Crncinnatr RarLway CLuUB.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. 

Creveranp RarLway Crus.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September at Hotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL RarLrkoan Master BLacKsMITHS’ AssociaTIonN.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting, August 20-22, 1929, Fort Shelby Hotel, Detroit. | 

INTERNATIONAL RatLway FUEL cIATION.—L. G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. “ae 

INTERNATIONAL RAILWAY GENERAL ForEMEN’s ASSOCIATION.—William Hall, 
1061 W. Wabash street, Winona, Minn. Convention September 
17-20, inclusive. 

Lovistana Car DEPARTMENT AssocraTion.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Marrer cig once AssocraTion.—Harry D. Vought, 26 Cortlandt St., 

ew ork. 

Master Car BUILDERS’ AND Supervisors’ Association.—A. S. Sternberg, 

master ‘car builder, Belt Railway of Chicago, Chicago. Annual 

convention September 4, 5 and 6 at the Hotel Sherman, Chicago. 

Encianp Rarrtroap Cius.—W. E. Cade, BL 683 Atlantic Ave., 

Boston, Mass. Regular meeting second Tuesday in each month, 

excepting June, July, August and September, Copley-Plaza Hotel, 

oston. 

New Yorx Rarrroap CLuB.—H. D. Vought, 26 Cortlandt St., New York. 
Meetings third Friday in each month, except June, July and August, 
at 29 West Thirty-ninth St., New York. 

Pactric Rattway CLusB.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
R lar meetings, second Tuesday of each month in San Francisco 
and Oakland, l., alternately. 

Rartway Car DEPARTMENT OrrFicers’ AssociaTtion.—See Master Car 
Builders’ and Supervisors’ Association. 

Rartway CLUB OF GREENVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meetings third Thursday of each month, except 
June, July and August. 

Rartway Crus or PirtssurcH.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Louvis Rartrway Crus.—B. W. Frauenthal, M. P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

SOUTHERN AND SOUTHWESTERN Raitway CLUB.—A. T. Miller. P. O. Box 
1205 Atlanta, Ga. Regular meetings third Thursday in January, 


New 


March, May, July, September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 
Sournwest Master Car BUILDERS’ AND SUPERVISORS’ ASSOCIATION.—See 


Master Car Builders’ & Supervisors’ Association. 

TRAVELING ENGINEERS’ Assocration.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting September 24-28, 
Hotel Sherman, Chicago. 

Western Rattway Crus.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 


Supply Trade Notes 


Tue Pressen STEEL Car Company has moved its Chicago 
office to suite 625, Peoples Gas building, 122 South Michigan 
Avenue. 


THE ALEMITE CORPORATION has purchased the Dot lubricator 
division of the Carr Fastener Company, Cambridge, Mass., and 
has consolidated it with its railroad department. The Alemite 
Corporation until recently was known as the Alemite Manufac- 
turing Corporation. 
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Tue New York oFFIce of the Page Steel & Wire Company 
has been moved from the Grand Central Terminal building to 
the New York Central building at 230 Park Ave. 


J. D. Wattace & Co., Chicago, has taken over the John T. 
Towsley Manufacturing Company, Cincinnati, manufacturers 
of woodworking machinery and factory trucks. 


THe AMERICAN Brake SHOE & Founpry CoMPANy has 
moved its office from 30 Church street to the New York Cen- 
tral building, 230 Park avenue, New York City. 


Tue Symincton Company and the Gould Coupler Company 
have moved their New York City office from 250 Park avenue 
to the New York Central building, 230 Park avenue. 


THE JoHNS-MANVILLE Corporation, New York, has moved its 
western division headquarters from South Michigan avenue 
and Eighteenth street to 230 North Michigan avenue, Chicago. 


Epwarp F. Carry, president and a director of Pullman, Inc., 
Chicago, and its subsidiary, the Pullman Company, died sud- 
denly in that city on April 24 from cerebral embolism. Al- 
though his health had 
been failing for some 
time, Mr. Carry had 
continued to work in 
his office until a few 
days before his death. 
He was born on May 
16, 1867, at Fort 
Wayne, Ind., and be- 
gan his business career 
with the Wells & 
French Car Company, 
Chicago, in 1888. He 
was secretary of this 
company at the time of 
its consolidation with 
the American Car & 
Foundry Company in 
1899. He served the 
latter company succes- 
sively for 28 years as 
district manager, third 
vice-president, second 
vice-president, and first vice-president and general manager. 
He resigned as first vice-president and general manager in 1916 
to become president of the Haskell & Barker Car Company. 
In 1922, when that company was purchased by the Pullman 
Company, Mr. Carry was elected president. 


E. F. Carry 


Tue InpustRIAL BrowNHoIsT Corporation, Cleveland, Ohio, 
has moved its Pittsburgh, Pa., office from the Oliver building 
to the new Koppers building. L. Kleinhans will continue in 
charge of this office. 


A. R, Gexinas has been appointed agent for Ontario, Quebec 
and the maritime provinces for the American Hoist & Derrick 
Company, St. Paul, Minn. Mr. Gelinas’ office is at 1434 St. 
Catherine street, West, Montreal, Que., Canada. 


D. E. Erus, formerly assistant engineer of motive power, 
New York Central Lines, has joined the railroad division of 
the Worthington Pump & Machinery Corporation as eastern 
district sales manager, with headquarters at the Harrison 
works, Harrison, N. J. 


AT A RECENT MEETING of the board of directors of E. F. 
Houghton & Co., Philadelphia, Pa. Louis E. Murphy was 
elected president, to succeed Charles E. Carpenter, deceased; 
A. E. Carpenter was elected first vice-president and treasurer, 


and George W. Pressell was elected second vice-president and 
secretary. 


Tue ALLEN-BRADLEY Company, Milwaukee, Wis., has opened 
a district office at 101 Marietta street, Atlanta, Ga. H. Douglas 
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Stier and G. G. Moore are in charge of this southern office. 
John McC. Price has been appointed district manager in charge 
of the Chicago office, 500 North Dearborn street. 


JoserH L. Brock, Frank R. Meyer, Jr., and Albert C. Roeth, 
assistant vice-presidents of the Inland Steel Company, have 
been elected vice-presidents. Charles R. Robinson, vice-presi- 
dent in charge of railroad sales, has been elected a member of 
the board of directors. 


H. B. SpackMan has resigned as vice-president and pur- 
chasing agent of the Lukens Steel Company, Coatesville, Pa., 
and has been elected chairman of the executive committee of 
the board of directors. Hugh Kenworthy, assistant purchasing 
agent, has been appointed purchasing agent. 


WittraMm C. Dickerman, who has been elected president of 
the American Locomotive Company, succeeding W. H. Wood- 
in, was born on December 12, 1874, at Bethlehem, Pa. Follow- 
ing his graduation from 
Lehigh University in 
1896 he entered the 
employ of the Milton 
Car Works, Milton, 
Pa., of which his father 
was a partner and 
general manager. He 
there served successive- 
ly in the auditing, pur- 
chasing and engineering 
departments. Like Mr. 
Woodin, Mr. Dicker- 
man was appointed a 
district manager of the 
American Car & Foun- 
dry Company when the 
latter absorbed the 
Milton plant. He 
served in this capac- 
ity at Milton until his 
transfer to New York 
in 1900. In 1901 he was 
appointed sales agent of the American Car & Foundry Com- 
pany and later, general sales agent. In 1905 he was elected 
vice-president. During the war Mr. Dickerman was in charge 
of the American Car & Foundry Company division which suc- 
cessfully executed munitions contracts on behalf of the United 
States and the allied nations. Since 1919 he has been vice- 
president in charge of all operations of the company. Among 
other affiliations he is a director of the American Car & Foun- 
dry Company, the American Car & Foundry Securities Com- 
pany and the J. G. Brill Company. 


W. C. Dickerman 


C. A. Dunn has been appointed railway representative of the 
Hutto Engineering Company, 515 Lycaste street, Detroit, Mich. 
Mr. Dunn was formerly general superintendent of the Globe 
Steel Tubes Company, Milwaukee, Wis., and prior to that, 
sales manager of the Prime Manufacturing Company, Mil- 
waukee. He now represents the Hutto line of internal grind- 
ing equipment for steam railroad use. 


THE CENTRAL ALLOY STEEL CorporRATION, Massillon, Ohio, has 
installed a large nitriding furnace at its Canton plant. The 
equipment will be utilized as a service to promote the use of 
nitralloy. This metal is case-hardened by the nitriding process 
after it has been made into a finished part. The company plans 
to place the facilities of the new nitriding furnace at the dis- 
posal of manufacturers who, at present, lack such equipment. 


THE Union CARBIDE & Carson Corporation has moved its 
Chicago district and central division offices to the new Carbide 
& Carbon building at Michigan avenue and South Water street, 
Chicago. Units of the Union Carbide & Carbon Corporation 
which will make this new building their Chicago headquarters 
are: The Linde Air Products Company, the Prest-O-Lite Com- 
pany, Inc., Oxweld Acetylene Company, Oxweld Railroad Serv- 
ice Company, Union Carbide Sales Company, Carbide and Car- 
bon Chemicals Corporation, National Carbon Company, Inc., 
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Haynes Stellite Company, J. B. Colt Company and Acheson 
Graphite Company. 


AT A RECENT MEETING of the board of directors of the Timken 
Roller Bearing Company, Canton, Ohio, Marcus T. Lathrop, 
vice-president and general manager in charge of operation and 
sales, was elected presi- 
dent of the company, 
succeeding H. H. Tim- 
ken, who became chair- 
man of the board; J. 
W. Spray, vice-presi- 
dent and general sales 
manager, was elected a 
director; A. C. Ernst, 
Cleveland, Ohio, was 
elected a director 
and all the previous 
members of the board 
of directors were re- 
elected. Mr. Lathrop 
has been connected 
with its affairs for the 
past 18 years, having 
started work with the 
company in 1911 as 
metallurgist. During 
his service he has 
served in various ca- 
pacities successively in metallurgy, research, in charge of opera- 
tions and for the last few years as vice-president and general 
manager in charge of all operations and sales. 


Marcus T. Lathrop 


Frevertck A. STEVENSON, assistant vice-president of the 
American Car & Foundry Company, has been elected a director 
and vice-president in charge of operations with headquarters 
at New York. He suc- 
ceeds, as vice-president, 
William C. Dickerman, 
who has been elected 
president of the 
American Locomotive 
Company. Mr. Steven- 
son’s entire business 
life has been passed in 
the service of the 
American Car & Foun- 
dry Company. He was 
born at Detroit, Mich., 
on April 6, 1880, and 
after being graduated 
from high school, he 
immediately entered the 
service of the American 
Car & Foundry Com- 
pany as a mechanic. 
Later he was trans- 
ferred to the Berwick, 
Pa., plant where he 
remained until 1907, when he returned to Detroit as master 
mechanic. In 1916, Mr. Stevenson was appointed assistant 
general manager, with supervision of the Detroit plant, where 
large munitions production was being carried on for the Allied 
Armies. After America entered the war, all the facilities of 
the American Car & Foundry Company’s Detroit and Depew 
plants were assigned for the manufacture of munitions for the 
American forces, and Mr. Stevenson was placed in charge of 
both activities. In August, 1919, he was appointed assistant 
vice-president and transferred to New York to direct manufac- 
turing at all car plants, foundries and rolling mills operated by 
the American Car & Foundry Company. Mr. Stevenson is a 
director also of a number of industrial organizations, including 
the American Aeronautical Corporation and the American Car 
& Foundry Motors Company. 


Frederick A. Stevenson 


Joun G. Corre, who has served for the past three years 
with the Chicago sales force of the Reading Iron Company, 
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Reading, Pa., has been added to the staff of the railroad 
department, to fill the vacancy caused by the resignation of 
H. L. Shepard. Mr. Cottle’s headquarters will remain at 
Chicago. Conrad G. High has been appointed to the sales 
staff of the Reading Iron Company's Reading district office, 
and A. C. Knight has been added to the selling staff of the 
New York office. 


NEGOTIATIONS FOR the merger of the Commonwealth Steel 
Company, Granite City, Ill, with the General Steel Casting 
Corporation, Philadelphia, Pa., are expected to be concluded in 
the near future. It is understood that the directors of the 
Commonwealth Steel Company have already approved the 
merger and that the stockholders have been asked to give their 
consent. Robert H. Ripley, senior vice-president of the Amer- 
ican Steel Foundries, has been elected also president of the 
General Steel Castings Corporation. 


Cuarves D. Morton, secretary of the Morton Manufacturing 
Company, has been elected vice-president to succeed H. H: 
Schroyer, deceased. Mr. Morton was born in Chicago in June, 
1894, and received his 
early education at Cul- 
ver Military Academy. 
He graduated from the 
University of Wiscon- 
sin in 1917 and immedi- 
ately thereafter entered 
the army. At the ter- 
mination of the war, he 
was serving as a first 
lieutenant in the forti- 
eth regiment of the 
fourteenth division of 
infantry. After the war 
he entered the employ 
of the Morton Manu- 
facturing Company and 
on January 1, 1920, was 
elected secretary. He 
continued to serve in 
this position until his 
election to the vice- 
presidency. 


Charles D. Morton 


Tue J. G. Brit Company, Philadelphia, Pa., manufacturer 
of electric railway cars and trucks, self-propelled gas-electric 
and mechanical driven rail cars for steam railroads, and Brill 
steel diners has recently organized a new division to be known 
as the Associated Products division under the management of 
J. C. Robb, with F. O. Paul, formerly automotive service man- 
ager, as assistant to the division manager. The new division 
will control the departments of research and sales extension, 
and also the manufacture and distribution of new products. 


THEODORE WALTER NEwBuRN, district engineer of the West- 
inghouse Air Brake Company at Washington, D. C., died sud- 
denly on April 26, at the age of 53, while on a train en route 
to the Air Brake Association Convention, at Chicago. After 
being graduated as a mechanical engineer from Purdue Uni- 
versity in 1902, Mr. Newburn entered the employ of the West- 
inghouse Air Brake Company and served as an inspector and 
as a mechanical expert until 1914, when he was made assistant 
district engineer at Pittsburgh. Later he was transferred to 
Washington, D. C., and promoted to district engineer. 


Harry H. Scuroyer, vice-president of the Morton Manufac- 
turing Company, Chicago, died on May 11, at Hayward, Wis. 
He was born in Lock Haven, Pa., in 1862 and came to Chicago 
in 1896 to enter the employ of the Chicago & North Western. 
He remained with this company until 1903, when he resigned 
to enter the railway supply field and shortly thereafter to or- 
ganize the Acme Supply Company, The business continued un- 
der his name until 1917, when the corporate name was changed 
to the Dunbar Manufacturing Company. In November, 1920, 
the name was again changed to the Morton Manufacturing 
Company, its present corporate title. Due to failing health, Mr. 
Schroyer had been inactive in the business of the firm during 
the past 12 years. 
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Personal Mention 


Master Mechanics and Road Foremen 


Luis V. Perez has been appointea master mechanic of the 
National of Mexico, with headquarters at Guadalajara, Jal. 


J. M. Pierce, master mechanic of the Kansas City Southern 
at Shreveport, La., has been transferred to Pittsburgh, Kan. 


R. M. NuceEnt, road foreman of engines of the Chicago & 
Alton at Slater, Mo., has been appointed master mechanic of the 
Illinois Terminal system, with headquarters at Alton, Ill. 


G. W. Carey, master mechanic of the New York Central at 
Corning, N. Y., has been transferred in the same capacity to 
Utica, N. Y. 


A. D. BINGMAM, master mechanic of the New York Central 
at Utica, N. Y., has been transferred in the same capacity to 
Harmon, N. Y. 


L. W. SHIRLEY has been appointed master mechanic of the 
Second division of the Oregon-Washington Railroad & Naviga- 
tion Company, with headquarters at LaGrande, Ore. 


F. H. Murray, mechanical superintendent of the Erie at 
Hornell, N. Y., has been appointed district master mechanic: 
The position of mechanical superintendent has been abolished. 


H. M. Arlan has been appointed division master mechanic in 
the Alberta district of the Canadian Pacific at Calgary, Alta., 
succeeding M. W. Boucher. 


P. J. Morton, district foreman of the Union Pacific at Coun- 
cil Bluffs, Ia., has been appointed master mechanic at Kansas 
City, Kan., succeeding W. J. Kirch. 


Z. A. BurrELL, master mechanic of the Union Pacific at Salt 
Lake City, Utah, has been appointed district foreman, with 
headquarters at Montpelier, Idaho. 


M. W. Boucuer, division master mechanic in the Alberta 
district of the Canadian Pacific at Calgary, Alta, has been 
transferred to the British Columbia district, with headquarters 
at Revelstoke, B. C. 


G. S. Wess, assistant master mechanic of the Long Island 
Railroad, has been promoted to the position of assistant master 
mechanic of the Philadelphia Terminal division of the Penn- 
sylvania. 


C. A. Witson, formerly master mechanic of the Tyrone and 
Cresson divisions of the Pennsylvania, has been promoted to 
the position of master mechanic of the Atlantic division, with 
headquarters at Camden, N. J., succeeding W. B. Porter. 


W. J. Kircu, master mechanic of the Kansas division of the 
Union Pacific, with headquarters at Kansas City, Kan., has 
been transferred to Salt Lake City, Utah, succeeding Z. A. 
Burrell. 


FOLLOWING the removal of the repair shops of the National 
ot Mexico from Durango, Dgo., G. L. Alvardo, master me- 
chanic, has been appointed assistant master mechanic at 
Durango. 


D. K. CHAsE, master mechanic of the Eastern division of the 
Pennsylvania, has been promoted to the position of master 
mechanic of the New York division, with headquarters at 
Meadows, N. J. 
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GrorGE THIBAUT, assistant mechanical superintendent of the 
Erie at Jersey City, N. J., has been appointed district master 
mechanic, with headquarters at Seacaucus, N. J. The position 
of assistant mechanical superintendent has been abolished. 


J. Younc, JR., master mechanic of the Williamsport division 
of the Pennsylvania, has been promoted to the position of 
master mechanic of the Eastern division, with headquarters at 
Canton, Ohio, succeeding D. K. Chase. 


W. D. Arter, master mechanic of the New York Central at 
Watertown, N. Y., has been appointed master mechanic, with 
headquarters at Corning, N. Y. The position of master me- 
chanic at Watertown has been abolished and the duties have 
been assumed by the division superintendent of motive power. 


A. LaMar, master mechanic of the Chicago Terminal di- 
vision of the Pennsylvania, has been promoted to the position 
of master mechanic of the Williamsport division, with head- 
quarters at Renova, Pa., succeeding J. Young. Jr. 


W. B. Porter, master mechanic of the Atlantic Division of 
the Pennsylvania, has been promoted to the position of master 
mechanic of the Chicago Terminal division, with headquarters 
at Chicago, succeeding A. LaMar. 


W. A. Carison, general master mechanic of the Erie at 
Hornell, N. Y., has been appointed district master mechanic, 
with headquarters at Meadville, Pa. The position of general 
master mechanic has been abolished. 


R. V. Biocker, mechanical superintendent of the Erie, with 
headquarters at Meadville, Pa., has been appointed assistant 
superintendent of motive power, with headquarters at Hornell, 
N. Y. The position of mechanical superintendent has been 
abolished. 


Shop and Enginehouse. 


E. D. Heypr, general foreman of the Missouri Pacific at 
Osawatomie, Kans., has been transferred to Dupo, Ill. 


R. ZILuIAN, enginehouse foreman of the Pennsylvania at 
Pittsburgh, Pa. has been promoted to the position of engine- 
house foreman, Orangeville, Baltimore, Md. 


A. E. WALKER, assistant machine shop foreman of the Mis- 
souri Pacific at Osawatomie, Kan., has been promoted to the 
position of general foreman. 


C. E. Horsley, general foreman of the Illinois Central at 
East St. Louis, Ill., has been transferred as general foreman to 
the Twenty-Seventh street shops, Chicago. 


Epwarp HEAty, enginehouse foreman of the Chesapeake & 
Ohio at Nelsonville, Ohio, has been appointed enginehouse 
foreman, with headquarters at Logan, Ohio. 


E. R. Hauer, chief draftsman of the Chesapeake & Ohio, 
has been appointed assistant shop superintendent, with head- 
quarters at Huntington, W. Va. 


Purchases and Stores 


R. A. Scuurr, storekeeper of the Chicago, Burlington & 
Quincy at McCook, Neb., has been transferred to Lincoln, 
Neb., succeeding C. H. Grometer. 


C. H. Grometer, storekeeper of the Chicago, Burlington & 
Quincy at Lincoln, Neb., has been transferred to Creston, 
Towa. 


G. J. SIMBLEMAN has been appointed storekeeper of the Chi- 


cago, Burlington & Quincy, with headquarters at McCook, Neb., 
succeeding R. A. Schuff. 
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C. H. Vanpecrirt has been appointed division storekeeper of 
the Albuquerque division of the Atchison, Topeka & Santa Fe 
at Gallup, N. M., succeeding A. M. McHenry, who has been 
transferred to Winslow, Ariz. 


H. L. Taytor, assistant. purchasing agent of the Western 
region of the Canadian National, with headquarters at Winni- 
peg, Man., has been promoted to purchasing agent, with head- 
quarters at Vancouver, B. C. 


Car Department 


Harry J. Keck, traveling car inspector of the Fort Worth 
& Denver City, has been appointed general car foreman, with 
headquarters at Childress, Tex., succeeding H. Fletcher, retired. 


ARTHUR SMITH, paint shop foreman of the Missouri Pacific 
at Parsons, Kan., has been appointed paint shop foreman, with 
headquarters at Sedalia, Mo. 


G. B. CARTWRIGHT has been appointed assistant general pas- 
senger car foreman of the Missouri Pacific, with head- 
quarters at Sedalia, Mo. Mr. Cartwright was formerly coach 
shop foreman of the Kansas City, Mexico & Orient at Wichita, 
Kans. 


F. J. Swanson, general car foreman of the Eastern lines of 
the Chicago, Milwaukee, St. Paul & Pacific at Chicago, has 
been promoted to district master car builder of the Northern 


district, with head- 
quarters at Minne- 
apolis, Minn. Mr. 


Swanson has been con- 
nected with the Mil- 
waukee for nearly 25 
years. He was born at 
Chicago on February 
15, 1889, and entered 
railway service on 
December 26, 1904, as 
a record clerk on the 
Milwaukee. During the 
following 13 years he 
was advanced succes- 
sively through the posi- 
tions of M. C. B. clerk, 
storekeeper, timekeeper, 
car repairer, inspector 
and assistant foreman 
at the Galewood (IIl.) 
shops. On October 1, 
1917, Mr. Swanson was 
promoted to car foreman at the Galeswood shops where he 
remained until March 31, 1925, when he was appointed general 
car foreman in charge of the Chicago Terminal district. 


F. J. Swanson 


Obituary 


Harry FEATHER, master mechanic of the Louisville & Nash- 
ville, with headquarters at Corbin, Ky., since 1912, died at his 
home in that city on May 5, following an attack of pneumonia. 


William J. GREENE, master mechanic of the Duluth, Missabe 
& Northern with headquarters at Procter, Minn., died at his 
summer home at Solon Springs, Wis., on May 10, following 
an illness of several weeks. 


T. W. Coe, superintendent of motive power of the New York, 
Chicago & St. Louis, with headquarters at Cleveland, Ohio, 
died in St. John’s Hospital in that city on May 18, following 
an operation for appendicitis. 


GrorceE W. Conway, who retired as general storekeeper of 
the Louisville & Nashville, in May, 1928, died at his home in 
Louisville, Ky., on March 15. He had been in the service of 
the Louisville & Nashville for nearly 47 years. 
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Starting Resistance Reduced 


TICKETS 


SMOOTHER 
TRAVEL 


Ea those. long accustomed to 
travel respond to the zew delights 
of Timken-travel. The certainty of 
jerkless starts, smoother riding and 
more restful journeys puts a new 
inducement into starting on trips. 


By reducing starting resistance in 
the train itself, Timken Bearings 
permit present motive power to 


move far heavier trains. LUBRICANT 
ECONOMIES 


This only begins Timken operating 
benefits. Added to the power sav- 
ings are economies in lubricants; in 
maintenance; in replacements; and 
in the longer life for all other parts, 
that is due to Timken friction 
elimination and radial-thrust abil- 
ity in car-journals. 


BETTER 

DELAY These are the resultant advantages SCHEDULES 
of Timken tapered construction, — 
Timken POSITIVELY ALIGNED OPERATIN N 
ROLLS and Timken electric steel — = ITS | 


the exclusive combination that makes 
Timkens the railroad bearings. 


THE TIMKEN ROLLER BEARING CO. 
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The Los Angeles Convention 


ITH a registration of over 500 railroad men, 

the Mechanical Division convention at Los 

Angeles must be considered a successful meeting. The 

arrangements for the entertainment of the members 

and guests, as well as the arrangements for the conven- 

tion itself were such that those who attended will have 
nothing but pleasant recollections of the meeting. 


The Power-Brake Investigation 


Some of the reports and discussions were also of a 
character that make the work of the Division this year 
of more than ordinary interest. While the complete 
final report of the air brake rack tests at Purdue Uni- 
versity was not ready in time for presentation, the con- 
clusions which have been reached as the result of the 
tests were presented, and the coming year will see the 
development of the next major step in this important 
investigation—the road tests over the Siskiyou line of 
the Southern Pacific. 


The Draft-Gear Test Report 


The outstanding report of the year is that of the Com- 
mittee on Couplers and Draft Gears. This embodies 


the complete report of the Purdue laboratory tests, | 


and its presentation brought forth a discussion which 
indicates a wide-spread realization of the importance 
of improved draft-gear conditions. 

The report is voluminous and convincing evidence 
of the comprehensive and accurate character of the 
tests, and on all sides at the convention it was com- 
mended for its impartiality. There can be no question 
but that the report of these tests constitute an impor- 
tant contribution to the knowledge, of draft-gear action 
under laboratory conditions. They are particularly val- 
uable from the railroad standpoint because of the stimu- 
lus they have imparted to the improvement of draft 
gears. In fact, most of the manufacturers whose gears 
were tested, have already made certain changes and im- 
provements, as a result of the tests, designed to provide 
more desirable draft-gear action in one particular or 
another. 

There was a strong undercurrent of opinion at the 
convention, however, that specifications developed as 
the result of laboratory tests alone cannot give assur- 
ance that draft gears will possess all of the character- 
istics needed to provide adequate car and lading pro- 


tection under severe modern operating requirements. 
The value of a draft gear must be measured not alone 
by its own life and maintenance cost, but also by the 
car maintenance and damage claims it saves, and of 
these factors the latter are much the more important. 
It will require the accumulation and comparison of a 
large amount of service data before we shall be able 
to evaluate the characteristics of gears, as measured 
in the laboratory, in terms of ultimate economic value. 

While the committee does not recommend road tests 
of draft gears at this time, its members have gears 
under observation on their respective roads and it has 
signified the intention to co-operate with the manufac- 
turers in further study. 
Train Lighting 

Another subject which is very much on the minds 
of northern car-department and operating officers is 
passenger-car lighting. This year’s discussion of the 
report of the Committee on Locomotive and Car Light- 
ing, like that which the subject brought forth at At- 
lantic City last year, emphasizes the unsatisfactory 
service of the belt-drive in severe northern winters. 

The belt drive provides reliable and reasonably econ- 
omical service in by far the greater part of the United 
States. In northern United States and in Canada, how- 
ever, belt service is not reliable during the winter 
months and the need for a substitute is evident. No 
substitute which has been discussed, however, meets all 
of the conditions as well as the belt-driven equipment, 
and the northern roads are faced with a choice between 
two evils. They may continue to use the belt drive and 
put up with frequent light failures, or they may adopt 
a substitute for the belt drive, such as head-end light- 
ing or some form of chain or gear drive for axle gene- 
rators. No doubt, a satisfactory degree of reliability 
may thus be attained, but either at an increased cost of 
equipment and maintenance or at a sacrifice of inter- 
changeability where cars are required to operate over 
other than the home roads, The demand for reli- 
ability is paramount, however, and the sacrifice must 
be made until a solution along lines not yet clearly evi- 
dent has been attained. 

This is not a problem which is likely to be worked 
out by a committee. It is a problem for the inventor 
and the designer. Both, however, may and should be 
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guided by the reports of the committee and the discus- 
sions which they bring out. 

President Aishton, in expressing his appreciation of 
the way in which the members of the various Mechani- 
cal Division committees have worked, pointed out that 
some of them have spent a substantial proportion of 
their time at hearings in Washington, serving their in- 
dustry as a whole, rather than their own individual 
railroads. The problems requiring collective study and 
action are constantly growing in number and impor- 
tance and more of this kind of work, rather than less, 
will have to be done in the future. The past records 
of ability to sink their differences and arrive at prac- 
tical working agreements in matters requiring collec- 
tive action, which have been made by mechanical de- 
partment officers, suggests that the Mechanical Divi- 
sion will fully meet this growing responsibility. 


Tie Your Railroad 
Into the Community 


NLISTING the co-operation of employees as so- 

licitors of business for the railroad is not a new 
idea. Many railroads have been following such a pol- 
icy for a number of years and with very good results. 
Building good will on the part of the shipper and pros- 
pective passenger is a fundamental principle, not only 
in the securing of new business, but retaining the old. 
Recently, a letter was written by a local railroad officer 
to the members of an association of railroad men in be- 
half of the officers and mechanical department forces of 
the railroads in a certain city, requesting their support 
in securing the acceptance of an invitation which has 
been extended to the association to hold its 1930 con- 
vention in that city. Enclosed in the envelope with the 
letter was an attractively illustrated folder showing the 
many interesting attractions of the city. Surely, such 
co-operation on the part of the railroad officers and 
mechanical department forces must be appreciated by 
the business men of that community, and must be a 
considerable factor in building up good will. There are 
many mechanical department officers with headquarters 
in cities and towns on the line away from the main of- 
fices of the railroad, that have splendid opportunities to 
build up good will for their railroads. There are many 
communities in which the railroad shops are one of 
the largest industries, and because of that the officer 
in charge of the shop and the members of his staff are 
men of importance in their community. Activity on 
their part in community development is one way in 
which they can build the foundation for mutual respect 
and understanding between the public and the railroad. 


Handling Perishables by Rail 


HE important part plaved by the mechanical de- 
partment in the movement of refrigerator cars 
from remote agricultural districts to the large centers 
of consumption was pointed out by several speakers at 
a joint meeting of the Railroad Division of the Ameri- 
can Society of Mechanical Engineers and the American 
Society of Refrigerating Engineers which was held at 
State College, Pa., June 21, 1929. Referring to the 
work done at the Jacksonville, Fla., classification yards 
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of the Atlantic Coast Line, one of the speakers said 
that ail of the repair work possible, such as air-brake 
repairs, changing journal bearings, etc., was performed 
without switching the cars from the train. Cars, of 
course, are switched out to change wheels and make 
draft-gear repairs. This speaker on one occasion saw 
a car switched from an inbound train, the wheels 
changed and the car returned to the same train in 
slightly less than 40 minutes. Another problem com- 
mented on is the waterproofing of the floors of re- 
frigerator cars. Some shipments of green stuffs will 
melt as much as five tons of top ice, creating 1,200 gal. 
of water. This is sufficient to make a pool 7 in. deep 
on the car floor. Efforts are now being made to protect 
the floors against absorption. 

All the railroad men who took part in the discussions 
of the six papers endeavored to show the refrigerating 
engineers the variety of problems in connection with 
the design and handling of refrigerator car equipment, 
and what the railroads were doing toward their solu- 
tion. None of them posed as being experts on refriger- 
ation, but they were emphatic in stating that they knew 
what was required to meet the needs of the shipper and 
consumer, Quoting one of the speakers who presented 
the railroad’s side of the question under discussion, 
“Much can be accomplished if the refrigerating engi- 
neer chooses to co-operate with the railway mechanical 
traffic and operating officers in the solving of the many 

roblems in connection with the transportation of per- 
ishable products. The railroad man is constantly on 
the alert to meet the demands of the shipper and con- 
sumer. Competition is keen and he knows what has 
to be done in order to get the business.” 


Quality Forgings 


T quality of forgings used in locomotive and 
car construction is a matter of prime importance 
to railroad mechanical departments both from the stand- 
point of safety and economy. Before the design of 
forging-machine dies had reached its present state of 
development, defective upset forgings were sometimes 
caused by attempting to gather too much stock in one 
blow, which resulted in buckling or folding of the metal 
and raised a question as to the reliability and strength 
of machine-made forgings. This question is seldom 
raised today, but, if raised, it is most effectively an- 
swered in a paper, “Some Notes on the Quality of 
Upset Forgings,” read by E. R. Frost, president of the 
National Machinery Company, Tiffin, Ohio, before the 
Toronto chapter of the American Society for Steel 
Treating. 

Referring to this matter, Mr. Frost said: “This de- 
fect, however, is so easily determined, and now so gen- 
erally understood, that failure from this cause is rare- 
ly found today. In fact, such a failure is inexcusable, 
as it is now common practice to split and etch upset 
forgings; and should there be any defect in the grain 
flow resulting from bad die design, it is immediately ap- 
parent.” He added: “All available evidence indicates 
that upsetting, properly performed, materially increases 
the strength of a forging. The best of the ball-bearing 
races are made from upset forgings, rather than from 
tubing or solid bars, on account of the increased quality 
obtained. The increase in the quality of an upset forg- 
ing is particularly noticeable when a large amount of 
‘working’ has been given by upsetting from small size 
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stock. In fact, many engineers today demand a maxi- 
mum of upsetting or building up by the use of the small- 
est possible size of stock for any given forging. The 
added working increases the grain refinement and 
strengthens the forging.” 

Another common misconception cleared up by Mr. 
Frost is the assumption that tension must exist in either 
the outer or inner portions of an upset forging. Care- 
ful experiments and the study of etchings show clearly 
that compression exists throughout the entire cross sec- 
tion of a properly-made forging. A study of the etch- 
ings of some solid center forgings apparently indicates 
that the center flow lines have opened up under the ac- 
tion of the upsetting operation, but Mr. Frost’s paper 
shows conclusively that this effect is simply the result 
of the action of the etching reagent in attacking inclu- 
sions in the steel which have been widened by the up- 
setting operation. 

Upset forgings are occasionally criticized for the in- 
clusion of seams which show up on the outer surfaces. 
These seams, however, are said to be invariably trace- 
able to corresponding imperfections in the original bar. 
Consequently the forging machine operation provides a 
valuable check on the quality of the metal in the original 
stock. 

Experiments and service tests, particularly in recent 
years, have shown the value of machine forgings because 
of the greater refinement of grain, advantageous radial 
grain flow, freedom from warping in hardening and the 
possibility of detecting seams and defects in the original 
bar stock. The responsibility of railroad mechanical 
department men is to see that forging dies are of the 
proper design and used in well-maintained, modern ma- 
chines, so that the maximum benefits of this up-to-date 
production method may accrue to the railroads. 


“Shaking Them Up” 


Toe is one method of handling an organization 
with the object of keeping it constantly on its toes 
and improving its efficiency which, although now much 
less frequently employed than other more intelligent 
methods, is still in evidence on a few railroads. The 
motive upon which it depends to inspire greater 
acuvity and more efficiency in the organization is fear. 
It is the resort of officers either too weak, or too 
ignorant of the conditions surrounding the work of the 
department or of the possibilities of improvement 
through the co-operative efforts of a loyal force of 
supervisors and men, to be real leaders. It depends 
on a periodical shake-up in which supervisors are trans- 
ferred and set back over night, in many cases with no 
clear understanding of wherein they have failed—if, 
indeed, they have failed at all under the conditions with 
which they have had to contend. 

If the cost of maintenance of equipment and of en- 
ginehouse expense is considered to be too high on a 
certain division, such an officer considers that he has 
solved the problem when he has fired or demoted the 
master mechanic, or the foreman, and appointed a new 
master mechanic, or new foreman, who will not talk 
back with a suggestion that perhaps certain conditions 
at the shop or terminal need remedying if permanently 
improved results are to be expected. 

It is probable that if it were to be suggested to such 
an officer that loyalty of supervisors and men is the 
most dangerous condition which can be allowed to exist 
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in an organization and that every possible measure 
should be taken to discourage it, he would consider the 
person offering the suggestion as a fit subject for the 
psychopathic ward. And yet this method of handling 
an organization is a most effective means of destroying 
its loyalty. It is evident, then that such officers are mis-' 
mformed as to the nature of loyalty. Loyalty is some- 
thing which cannot be demanded as a condition of em- 
ployment, It is something which must be paid for in 
kind. No man will long be loyal to a foreman, an 
officer, or a management which he believes is disloyal 
to him. 

There are undoubtedly numerous instances in which 
bad conditions in an organization or inefficient opera- 
tions within a department require drastic measures for 
their improvement. A shake-up in which supervisors 
are fired, set back or transferred to more undesirable 
jobs is the most drastic measure which can be taken. 
To adopt it as a regular means of keeping an organiza- 
tion on its toes represents the same kind of intelligence 
as would be that of a doctor whose only method of 
treatment was surgery, performed without an anesthetic. 
No doubt for a time arbitrary reductions in expense 
may be effected in this way, but in the end such reduc- 


. tions only lead to disaster. The destruction of loyalty 


is accompanied by a loss of efficiency, and lowered 
efficiency ultimately leads to an undesirable increase in 
expense. 

In an editorial in the April issue the Railway Me- 
chanical Engineer expressed its belief that there is a 
future for men with ambition and ability in the mechani- 
cal departments of the railroads. We believe that en- 
lightened ideas of leadership prevail in the conduct of 
these departments. We cannot, however, overlook the 
fact that there are still officers in control of some of 
these departments ignorant of the true nature of loyalty 
and who still act on the belief that fear is the most 
effective motive by which men may be spurred to their 
utmost activity. No intelligent man should risk his 
future where such a belief prevails. 


New Books 


THE CARE AND OPERATION OF MACHINE Toots.—By J. W. Bar- 
ritt, subervisor of apprentices, Westinghouse Electric & 
Manufacturing Company, Philadelphia, Pa. 292 pages, il- 
lustrated, 6 in. by 9 in. Price $275. Published by John 
Willy & Sons, Inc., New York. 


The subject is treated in nine chapters, which cover 
lubrication, the emery wheel, the drilling machine, the 
shaper, the vertical boring mill, the lathe, the planer, the 
horizontal boring mill and the milling machine. Each 
chapter is included with a list of pertinent review ques- 
tions. 

The text describes the construction of the various 
parts of machine tools, explains why and where adjust- 
ments are necessary and how to make them, gives direc- 
tions that will enable the beginner to operate the differ- 
ent mechanisms without endangering himself or injuring 
the machine, and emphasizes the precautions that must 
be observed if the operations are to be performed cor- 
rectly with the accuracy, neatness and speed that are 
required by present-day conditions in trade and 
industry. 
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R. H. Aishton, President of the American Railway Association, making the opening address at the tenth annual meeting of the Mechanical Division held 


at Les Angeles, Cal.—Those scated are V. R. Hawthorne, Secretary of the Association, A. R. A 


. Ayers, Vice-Chairman, and G. E. Smart, Chairman of the 


Mechanical Division 


Mechanical Division Meets 
at Los Angeles 


A three days’ program of reports and addresses—Complete 


report on draf t-gear tests and preliminary 


report on air-brake tests 


way Association held its tenth annual meeting at 

the Hotel Alexandria, Los Angeles, California, 
Tuesday, Wednesday and Friday, June 25, 26 and 28, 
1929. Thursday, June 27, was devoted to an all-day 
outing at Catalina Island. The chairman, George E. 
Smart, chief of car equipment, Canadian National Rail- 
ways, called the sessions to order each day at 9:30 a.m. 
The sessions on Tuesday and Wednesday continued 
through to 5:00 p.m., with a recess for lunch. The 
work of the Division was completed and the meeting 
finally adjourned at the close of a half-day session on 
Friday. 

The session on Tuesday morning was opened with an 
invocation by the Rev. John M. Baxter, pastor of the 
Rosewood Methodist Church. Following the invocation 
the members and guests of the Mechanical Division 
were formally welcomed to Los Angeles by William G. 
Krowl, assistant city prosecutor, representing Mayor 


P | AHE Mechanical Division of the American Rail- 
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George Cryer. Following Mr. Krowl’s address, chair- 
man Smart called on R. H. Aishton, President of the 
American Railway Association. Mr. Aishton’s address 
was followed by the address of Chairman Smart. Ab- 
stracts of these and other addresses delivered at later 
sessions, and of the committee reports, with the ac- 
companying discussions, follow : 


. Report of General Committee 


Since the last annual meeting, the General Committee has 
held meetings on the following dates: June 27, 1928; October 
3, 1928; March 20, 1929, and May 28, 1929. 

The membership of the division at the present time includes 
201 railways, representing 398 memberships in the American 
Railway Association, and in addition thereto, 356 railroads, as- 
sociate members of the American Railway Association. 

These railroads, members and associate members of the 
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-American Railway Association have appointed 1,225 repre- 
sentatives in the Mechanical Division. 

In addition there are 977 afħliated members and 206 life 
members in the division. 

The last session of the division was held June 20-27, 1928, 
inclusive. Since that time, the General Committee has taken 
action on several important subjects. This action is outlined 
in the following report, and your approval is respectfully re- 
quested. 

The provision of interchange Rule 66 making car owner 
responsible for the cost of a periodical repacking of journal 
boxes approved in the report of the Arbitration Committee at 
the 1926 annual meeting has been considered by your commit- 
tee and the effective date extended from time to time. These 
extensions have been made to enable car owners to complete 
attention to their own equipment and also to enable action to 
be taken with respect to compliance with the present standard 
for packing of journal boxes, as recommended by the Commit- 
tee on Lubrication of Cars and Locomotives, and adopted by 
letter ballot of the members. 

This provision of the interchange rules will become effective 
January 1, 1930, and it is felt that no further extensions should 
be necessary. 

The tank car specifications containing revisions approved by 
letter ballot in 1926 have not been reissued for the reason that 
the Interstate Commerce Commission is issuing specifications 
covering the tanks of such cars used for transporting danger- 
ous commodities. It was felt advisable to wait until the In- 
terstate Commerce Commission's specifications were issued be- 
fore issuing the American Railway Association specifications, 
so there would be no conflict. The Committee on Tank Cars 
is now co-operating with the Bureau of Service, Interstate 
Commerce Commission, the Bureau of Explosives, the Amer- 
ican Petroleum Institute and the tank car builders in revising 
these specifications and expects to be able to issue a revision 
of the American Railway Association specifications this year. 

The investigation of power brakes and power brake systems 
has been continued throughout the vear, and the director of 
research in charge of this investigation will present a report of 
progress at this meeting. 


Draft Gear Tests at Purdue 


The test of draft gears at the draft gear testing laboratory 
of the association at Purdue University which was started 
July 1, 1927, has been completed. The Committee on Couplers 
and Draft Gears, in its report this year, has included the com- 
plete report of these tests. 

Arrangements have been made to continue the cooperation 
of the Committee on Tank Cars with the American Petroleum 
Institute and the American Railway Car Institute in conducting 
tests and investigations of tank-car appliances and devices. The 
equipment for these tests has been given to the association by 
the Union Tank Car Company and is now located at Purdue 
University, Lafayette, Ind. s 

No further action has been taken relative to recommendation 
for the elimination of brake pipe angle cocks from passenger 
equipment cars. It is expected that further recommendation 
will be made during the coming year. 

The sub-committee handling the subject of damage to tracks 
and bridges due to brine drippings from refrigerator cars has 
been cooperating throughout the year with the sub-committee 
from the engineering division and has made considerable 
progress. 

The Gencral Committee has arranged for cooperation with 
the American Socicty of Mechanical Engineers upon the fol- 
lowing subjects: Standardization of wrought-iron and 
wrought-steel pipe and tubing, standardization of rolled threads 
for screw shells of electric sockets and lamp bases, standardi- 
zation of screw threads, standardization of high-pressure malle- 
able-iron brass-seat unions. 

The General Committee has joined with the General Com- 
mittee of the Engineering division in recommending that the 
American Railway Association participate in a national program 
of boiler feedwater research. 

The attention of the members is directed to the recommen- 
dations which will be found in the reports of the Arbitration 
Committee and the Committee on Car Construction on the 
subject of freight-car trucks. These recommendations have the 
full concurrence of the General Committce and members are 
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urgently requested to give consideration to a program for the 
gradual replacement of arch-bar trucks on existing cars with 
cast-steel side frames complying with the specifications of the 
association. The members are also urged to support the Arbi- 
tration Committee in its effort to promote safety and economy 
through the use of cast-steel truck side frames on new cars and 
rebuilt cars. 


Life Members 


The following have been made life members of the division 
during the year: 


Joined Name Title and railroad 

1909—Bawden, Wm.......Superintendent motive power and equipment, 
Terminal Railroad Association of St. Louis 

1909—Black, W. G.......Mechanical assistant to president, Erie 

1909—Burton, T. L....... Air brake engineer, New York Central 

1909—Chenoweth, E. Geotisnees foreman, Chicago, Rock Island & Pa- 
cific 

1909—Coleman, C....... ..(Retired) Winona, Minn. 

1909—Combs, W. B......(Retired) Macon, Ga. 

1909—Davis, J. H........ Electrical engineer, Baltimore & Ohio 

1909—Depue, G. T........ Master mechanic, Erie , 

1909—Flynn, W. H...... «General superintendent motive power and roll- 


ing stock, New York Central 
1909—Greenwood, H. F...Shop superintendent, Norfolk & Western . 
1909—Hoke, H. A........Assistant mechanical engineer, Pennsylvania 
1909—Jones, E, F.... Master mechanic, Belt Railway of C) icago 
ocking Valley 


1909—Kinney, M. A......Superintendent motive power, 

1909—Little, J. C.........(Retired) Chicago, IN. 

1909—Lynn, Samuel..... .Su erintendent rolling stock, Pittsburgh & 

e Erie 

1909—Machovec, E. Bests Mechanical superintendent, Atchison, Topeka & 
nta Fe 

1909—Miller, H. M.......Master mechanic, Susquehanna & New York 

1909—Moore, B. R.......Superintendent motive power, Duluth & Iron 
ange 


1909—Reid, H. G.........Assistant general superintendent motive power, 
Canadian National 

1909—Ridgeway, H. W...Su iAteddent motive Colorado & 

uthern 


1909— Riegel, S. Siriene: Mechanical engineer, Delaware, Lackawanna & 
estern 
1909—Rink, G. W........Assistant superintendent motive power, Central 
Railroad of New ery 
1909—Sternberg, A. S.....Master car builder, Belt Railway of Chi 
1909—Wagoner, J. F. General foreman car department, Georgia, e 
; ida & Alabama 
1909—Weitzel, H. .......Superintendent, Mexican Pacific 


power, 


Obituaries 


The secretary has been advised of the death of the following 
members during the year: 


Name Title and railroad Died 
Coe, T. Mieixcone Superintendent motive power, New 
ork, Chicago & St. Louis.... May 18, 1929 
Cory, Chas. H..... .. (Retired) Lima, Ohio........... Nov. 3, 1928 
Drury, M. Jesse.. Mechanical inspector, Atchison. 
Topeka & Santa Fe........ ... Jan. 29, 1929 
Dyer, W. H......... Superintendent motive power, 

i eorgia & Florida........... N pz 8, 1929 
Grimes, L..... ...... Master mechanic, Illinois Central. eb. 23, 1929 
acobs, H. W.......(Retired) Chicago, Ill..... essee seccoseosooo 

artin, J. H........ Superintendent car rabda Ber- Nerds ay 102 

wind-White Co. ining Co.... arch 29, 1 
Thomson, Geo. D....District master car builder, New 

York Central ........... eee. Feb. 4, 1929 
‘burner, L. H.......Special representative of vice-presi- 

dent, Pittsburgh & Lake Erie.. Feb. 23, 1929 


The report is signed by G. E. Smart (chairman), chief of car 
equipment, Canadian National; A. R. Ayers (vice chairman), 
general manager, New York Chicago & St. Louis; C. E. Cham- 
bers, superintendent motive power and equipment, Central 
Railroad Company of New Jersey; C. J. Bodemer, superin- 
tendent machinery, Louisville & Nashville; E. B. Hall, super- 
intendent motive power and machinery, Chicago & North West- 
ern; J. E. O’Brien, chief motive power and equipment, Sea- 
board Air Line; John Purcell, assistant to vice-president 
Atchison, Topeka & San‘a Fe; J. S. Lentz, consulting master 
car builder, Lehigh Valley; J. A. Power, superintendent mo- 
tive power and machinery, Southern Pacific Lines in Texas 
& Louisiana; O. S. Jackson, general superintendent motive 
power and machinery, Union Pacific; F. H. Hardin, assistant 
to president, New York Central; S. Zwight, general mechani- 
cal superintendent, Northern Pacific; A. G. Trumbull, chief 
mechanical engineer, Erie; R. L. Kleine, assistant chief motive 
power, Pennsylvania; W. L. Bean, mechanical manager, New 
York, New Haven & Hartford, and O. A. Garber, chief me- 
chanical officer, Missouri Pacific. 


Report on Nominations 


The terms of office of the chairman and vice-chairman do 
not expire until June, 1930; therefore no nominations for 
officers of the division are made this year. 

The terms of seven members of the General Committee ex- 
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pire in June, 1929, and your Committee on Nominations nomi- 
nates the following to serve until June, 1931, as members of 
the General Committee: 
F. H. Hardin, assistant to president, New York Central 
O. S. Jackson, general superintendent motive power and machinery, 
Union Pacific 
. S. Lentz, consulting master car builder, Lehigh Valley 
A. Power, superintendent motive power and equipment, Southern Pa- 
cific Lines in Texas and Louisiana 
A. G. Trumbull, chief mechanical engineer, Erie 
S. Zwight, general mechanical superintendent, Northern Pacific 
. L. Bean, mechanical manager, New York, New Haven and Hartford 
The report was signed by F. W. Brazier (chairman), assist- 


ant to general superintendent motive power and rolling stock, 
New York Central; T. W. Demarest, general superintendent 
motive power, Western Region, Pennsylvania; G. E. Cham- 
bers, superintendent motive power and equipment, Central Rail- 
road of New Jersey; J. J. Hennessey, assistant master car 
builder, Chicago, Milwaukee, St. Paul & Pacific, and J. Purcell, 
assistant to vice-president, Atchison, Topeka & Santa Fe. 

On motion the report was accepted and the nominees 
declared elected without balloting. 


R. H. Aishton’s Address 


To many of you the territory 
west of the Missouri river has 
been associated withdesertsand 
Indians, and if from no other 
than an educational standpoint, 
it is a wonderful trip to see 
what we (I say we because I 
have spent most of my life west 
of the Missouri river) have out 
here. 

There is notanotherplaceyou 
can go to in the United States, 
where you will find more kind- 
liness and neighborliness, or a 
greater measure of hospitality to a stranger than you 
will find here on the California coast. I know you will 
have a good time. If there is a doubt about that, I saw 
Gil. Ryder and Doc. Bateman at San Francisco, and 
they said that, if they could get away from the ball last 
night in time, they would be with you this evening, and 
in addition to giving you some pointers on purchasing 
properly, they will see that you are happy here. 

I want to pay a tribute to what the Mechanical Divi- 
sion has done toward providing better and more effi- 
cient and economical transportation, in the last six years 
in particular. 

You all know something about the conditions that 
prevailed in the period before the war, during the war 
and after the war—the period we are all trying to for- 
get, when the service was notoriously inefficient, and the 
railroads were in a situation where they could not ren- 
der service, and every man’s hand was against us. You 
also know what happened when the railroads deter- 
mined upon the measures that were necessary to bring 
about a better condition, and you know that since that 
time the railroads have spent about six billions of dol- 
lars for better locomotives, better cars, double tracks 
and signals.. Practically every dollar of this has been 
spent on those things which tend toward efficiency and 
economy and better service. 

The Mechanical Division has been second to no divi- 
sion in the American Railway Association in its ef- 
fort to carry out what was the determined policy of the 
railroads—to give the public of the United States the 
very best railroad service which it was possible to 
give it. 

But don’t let the feeling of satisfaction with your- 
selves and your performances put the brakes on any- 
thing that tends toward a forward movement. If you 
have met the situation today, that is not enough. In 
this great country of ours, we are getting new visions 
all the time. It is easy to understand why. About two 
and a half million children are born in this country 
every year, and their views and aspirations are differ- 
ent entirely from yours and mine today. Your job, 
and my job, and the job of the Association, and of all 
the executives of these railroads, is not for today but 
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to get ready for five years from now or ten years from 
now. There is a constant development in the United 
States, not only in resources, but in the American mind, 
with respect to what it wants, and what is to be fur- 
nished in the way of transportation. 

One of the great practical problems of the railroads. 
today is competition ; competition in the forms of trans- 
portation that were practically unknown ten years ago. 
You have the bus, the motor truck and the private pas- 
senger automobile on the highway. You have the air- 
ways. A line just starting within a few days will shor- 
ten the time from New York to Los Angeles some 48 
hours, I believe it is, in combination with rail. We have 
a great inland waterway development program. The 
railroads are not opposing any one of these forms of 
transportation. On the other hand, in order that trans- 
portation to the public may be better, the railroads 
are adapting to their own use the automobile, the truck, 
the bus, and the airplane. 

But with all that, when you consider the enormous. 
traffic handled in this country—fifty-two million cars 
of revenue freight handled by the railroads last year, 
one million cars a week—the effect of these facilities 
on that volume indicates that the railroads will con- 
tinue to be the backbone of transportation. Until some- 
thing better is developed in the way of motive power 
than the steam locomotive, it has to do the job. 

People are not going any slower in this country; they 
are going faster, and to meet the demand for speed, 
speed, more speed, and efficiency, efficiency, greater effi- 
ciency, that is the job before you. 

You have been doing wonderful work and I hope you 
will keep it up. As distinguished a person as the Presi- 
dent of the United States, Herbert Hoover, when he 
was Secretary of Commerce, made the statement that 
of all industrial developments in the United States, the 
development made by the railroads in the last few years 
was the outstanding feature. Now you have to keep 
that up. The public doesn’t know much about what 
you are doing. An enormous thing—just for the pur- 
pose of determining whether the power brakes that are 
to be used on your trains are the best that can possibly 
be devised—is the power brake test conducted by the 
Mechanical Division. We just closed a contract with 
the Southern Pacific in the Siskiyou Mountains for the 
leasing of 35 or 40 miles of track, and Mr. Johnson is 
arranging for a test that will run over several months 
We have spent a million dollars in laboratory tests and 
we expect to spend much more before we get through, 
but in the end we will have the answer about power 
brakes. This country is way ahead of any country in 
the world on that subject, but with that we are not satis- 
fied. That spirit ought to govern us in every activity 
that comes within our purview—research, constantly 
striving for something better. 

I read a report by the Interstate Commerce Commis- 
sion on the way out here, that pleased me very much. 
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It was the report of the first three months of 1929, and 
I was very much surprised to note a little star in front 
of each item. I found a little footnote saying that it 
indicated that it was the best record ever made by the 
American railroads for the three-months period. That 
applied to every item in operation except one. That 
one was the carload. 

You have increased the capacity of equipment in this 
country to a large extent; you have made longer trains 
possible and have done everything to produce economy, 
and yet in the matter of loading cars we are far behind. 
There is a reason for it. There is more fruit from 
California, and more vegetables from Florida; they all 
have light loading. There is no avenue that I know 
of from my experience, out of which you can get as 
many net dollars for the railroad without a dollar of 
additional expense, as bringing about heavy freight car 
loading. 

I talked to the purchasing and stores officers yester- 
day. They are the biggest receivers of freight in this 


country. They agreed to try to bring about heavier 
loading. Now, if there is any of that which comes 
within the control of the mechanical people, you can- 
not do a greater service for the railroads than by con- 
serving the equipment and loading it as heavily as you 
possibly can. 

I would be lacking in appreciation if I did not ex- 
press my appreciation and the appreciation of the rail- 
way executives of the country, for the care that Chair- 
man Smart and the chairmen of all the committees have 
given to the affairs of the railways. I know of com- 
mittees of this Division that have spent one-third of 
their time, not on the business of their own railroads, 
but on the general affairs of the railroads at Washing- 
ton, to stave off a lot of those things that people are 
trying to wish off on us. I want this Division to know 
that while we don’t have any bouquets or pat anybody 
on the back, there is a very deep appreciation for this 
on the part of the board of directors of the American 
Railway Association. 


_ Address of Chairman Smart 


I am well pleased to see such 
a large attendance here this 
morning, and I think it would 
be appropriate on this occasion 
for me to express the apprecia- 
tion of all our members for the 
wonderful arrangements that 
the western railways have made 
in transporting our members to 
this city. Everything possible 
was done to make our trip out 
here an enjoyable one, and I 
don’t know of any crowd of 
f people that got acquainted so 
quickly and became one happy family. It was a fine 
example of that western spirit that we heard about from 
the representative of the Mayor. 

The trip was a revelation to many of us of the won- 
ders of this western country. We have representatives 
here from the extreme east, north and south, and we 
have a new appreciation of what transportation has 
done for this country. 

Mr. Aishton has placed squarely before us mechanical 
officers just what we have got to do. We must not 
lay back on our past laurels. We have got tc build 
locomotives bigger and better. We are getting them 
now so that we don’t have to take them to the engine- 
house every 125 miles. They are now running 800 miles 
and more. That is a good showing, but we must not 
be satisfied with it. We must still continue to do some- 
thing better. 

The railroads today are improving locomotives, in- 
creasing steam pressures, etc., and it is up to us as in- 
dividual mechanical department officers to make 
every possible effort for still further improvements. 
Cars have been increased in capacity. Coming out here 
we saw the fields of grain. Just a few years ago, one cat 
carried only 1,000 bushels of grain, 60,000 Ib. in weight, 
and today we are handling 2,000 bushels. I don’t know 
whether we can make cars much larger. We may have 
vy remove some of the clearance limits before we can 

o so. 


Mr. Aishton brought out a very important point in 
asking if we are loading equipment to capacity. The 
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Committee on Loading Rules gives the best of advice to 
shippers regarding how commodities should be loaded, 
but suitable steps should be inaugurated to secure a 
generally heavier loading of practically all classes of 
freight equipment. 

We have quite a heavy program. The committees 
have done wonderful work this last year. I am not go- 
ing to call attention to each one of the committees. It 
is for you to judge for yourselves as their papers are 
put before you. We want to have a full discussion. As 
Mr. Aishton has said, these committees have in some 
cases spent 35 percent of their time, or more, getting 
out the reports which are presented here for your dis- 
cussion. Let us have all questions thrashed out on the 


floor of this meeting so that when we go back home to 
our individual railways we will know that we have done 
our best for them and for the American Railway Asso- 
ciation. 


Four veterans, members of the Mechanical Division of the 
A.R.A. Seated, left to right: John Lentz, L. V.: 
J. J. Hennessy, C. M. St. P. & P., and F. W. 
Brazier, N. Y. C. Standing is V. R. Haw- 
thorne, secretary of the A. R. A. 
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Report On Couplers and Draft Gears 


Cases have been reported of train 
partings, due to the anti-creep de- 
vice in the Type D coupler when 
fitted for bottom operation not be- 
ing effective. 

Investigation has developed that 
under certain conditions the pres- 
ent toggle does not engage the anti- 
creep ledge with the result that, 
there being nothing to prevent the 
lock from working up, opening of 
the coupler takes place. 

For the purpose of making posi- 
tive the anti-creep feature of the 
Type D coupler when fitted for 
bottom operation, a modified design 
of toggle, as illustrated, has been developed and recommended 
for adoption as standard by the Mechanical Committee of the 
Coupler Manufacturers’ Association. 


This modified toggle is applicable to both new and existing 
couplers and in an extensive service trial has been found to 
be entirely satisfactory as a means of preventing the lock from 
creeping up and causing uncoupling. The change in design is 
principally the extension of the locking face of the toggle, 
which is also located in a somewhat lower position than the 
present standard and at a slight angle so as to be parallel with 
the anti-creep iedge at time of contact. The length of the 
anti-creep ledge would be reduced 1/16 in., and suitable toler- 
ance gages for the toggle and anti-creep ledge would be pro- 
vided. 

It is recommended that the modified design of toggle for bot- 
tom operated Type D couplers be adopted as standard in place 
of the present toggle. 


R. L. Kleine 
Chairman 


Coupler Shanks Having Swivel or Radial Butts 


Considerable interest is being shown by member roads in 
couplers having the standard Type D head and a shank with 
swivel or radial butt. Many such couplers have been applied 
experimentally and their performance is being closely followed 
by your committee. 

Two questions have been raised in connection with the ap- 
plication of couplers of these types: First, as to whether 
they may properly be applied in view of interchange Rule 
3 (c) (1); and second, as to protection for the owner for 
couplers or parts removed on foreign roads and replaced by 
standard Type D couplers or parts. 


It is felt that a note or rule should be included in the inter- 
change rules permitting the use of couplers having standard 
Type D heads and swivel- or radial-butt shanks, and their ap- 
plication to new and rebuilt cars, and that the interchange 
rules also provide that good parts, other than knuckles, locks, 
throwers, lifters and knuckle pivot pins, removed from any such 
swivel or radial butt couplers that have failed, may be returned 
to the car owner, if he so elects, with freight charges collect, 
and that provision be made for showing on the repair card 
the type of swivel- or radial-butt coupler removed. 

The above recommendations have been submitted to the 
Arbitration Committee. i 


Rotary Operating Type D Coupler 


A rotary operating mechanism for the Type D coupler has 
been brought out and a considerable number of these couplers 


Modified coupler toggle recommended by the 
manufacturers 


are in service and on order. This form of operation possesses 
the advantage over the standard top and bottom types of opera- 
tion of requiring much less effort to throw the knuckle. 
Couplers of this design on equipment belonging to roads 
represented on your Committee are being followed up, and 
while thus far their performance has proved to be satisfactory 


Delaware & Hudson 4-6-2 type locomotive which was built in the Colonie, N. Y., shops of the railroad and recently 
placed in passenger service 


Maximum rated tractive force, 41,600 Ib.—Diameter of drivers, 73-in—Cylinders, diameter and stroke, 22 in. by 28 in—Weight on drivers, 


185,300 1b.—Total weight o1 engine, 283,300 Ib. 
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in service, the arrangement is still looked on as experimental. 
The use of these couplers should be authorized not only for 
repairs, but for new and rebuilt cars and a suitable note or 
rule permitting their application included in the interchange 
rules. This recommendation has been submitted to the Arbi- 
tration Committee. 

No recommendations are made at this time in regard to 
adopting the design as a standard of the association pending 
developments in the patent situation. 


Failure of Type D Couplers in Service 


Your committee and the Mechanical Committee of the 
Coupler Manufacturers’ Association are in constant communica- 
tion covering subjects pertaining to coupler design and per- 
formance, as the result of which a number of matters affecting 
coupler design are under consideration. 

Reports have been received from time to time of the breakage 
of locks, failure generally occurring through the area of small- 
est section just below the lock-set shoulder, also head failures 
due to breakage of the side wall of the knuckle-tail cavity. 

Examination of a considerable number of locks some of 
them broken and others only cracked, indicates that these lock 
failures are the result of fatigue and that conditions can be 
improved by the addition of metal in the location where break- 
age is taking place. While figures available do not indicate 
that a very great number of locks are failing in this manner, 
arrangements will be made to strengthen the design as soon 


I should like to call attention that there have been some cnanges maae 
having this thought in mind. The first of these consisted of increasing 
the thickness of the knuckle side wall and removing a rib that apparently 
developed a strain. This change went into effect some time during the 
year 1918, perhaps about August 1. This change seemed to show a 
marked improvement, but with the idea of further improvement a still 
furtuer reinforcement of the knuckle side wall was recommended in Oc- 
tober, 1925, approved in November, 1925, and in view of the fact that 
this change involved also æ change in the radius at the back of the knuckle 
tail, it is probable that these improvements were not fully carried out 
among all the manufacturers until late 1926 or possibly early 1927. 


It is believed that the changes already made have materially 
increased the strength of the coupler in this location. 


Draft Gear Tests 


In our report submitted to the 1928 convention, the members 
were advised as to the progress of the A. R. A. draft-gear 
tests being conducted at Purdue University. The tests as 
originally arranged for have been completed and there are em- 
bodied in this report the results of the tests together with 
proposed tentative specifications for freight-car draft gears. 
The object of these tests was to develop on a uniform and com- 
parable basis information as to the laboratory performance of 
draft gears on the market, from which specifications could be 
prepared, and if approved, followed by the railroads when pur- 
chasing draft gears for freight service. 

It was not the intention that the draft gears tested would be 
graded or rated, or that opinions would be expressed as to the 
relative merits of the different designs or types. 

In the report, which is very completely indexed, will be 
found the complete test results so arranged as to facilitate com- 


Table I—Average of Official Capacity Test 


with 27,000-lb. Tup-Chronograph Card Data 
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% cap. 0.75 1.40 2.15 0.05 2.10 4,830 4,720 97.7 .0768 .0238 .1006 1.36 99.65 10,730 123,630 1.85 
Bradford % cap. 2.24 1.93 4.17 0.14 4.03 9,360 9,040 96.6 .0585 .0374 .0959 2.35 100.34 10,600 197,280 2.76 
5- i cap. 3.76 2.24 6.00 0.27 5.73 13,850 12,860 95.7 .0538 .0554 .1092 3.05 99.99 13,730 265,450 3.59 
ecord blow 5.21 2.52 7.73 0.54 7.19 17,350 16,140 93.1 .0520 .0868 .1388 3.51 99.88 10,270 340,600 3.76 
3⁄4 cap. 1.72 1.54 3.26 0.19 3.07 7,320 6,890 94.0 .0552 .0426 .0978 2.06 99.78 18,550 162,650 2.44 
National % cap. 4.19 1.98 6.17 0.47 5.70 13,840 12,790 92.4 .0463 .0701 .1164 3.22 99.92 26,300 293,200 3.36 
M-17 J cap. 6.92 2.45 9.34 0.67 8.67 20,953 19,450 92.8 .0449 .0791 .1240 4.14 100.57 28,420 348,530 4.13 
Record blow 9.66 2.76 12.42 0.83 11.59 27,890 26,020 93.3 .0449 .0893 .1342 4.89 99.48 34,780 404,350 4.77 
4 cap. 1.36 1.22 2.58 0.14 2.44 5,780 5,470 94.6 .0438 .0350 .0788 1.84 99.57 15,320 275,970 2.17 
Hall cap. 3.31 1.78 5.09 0.22 4.87 11,420 10,920 95.6 .0452 .0434 .0886 2.86 100.36 19,790 275,970 3.05 
K-10-A ý cap. 5.47 2.29 7.76 0.31 7.45 17,410 16,720 96.1 .0476 .0499 .0975 3.68 99.36 31,670 302,920 3.77 
ecord blow 7.42 2.64 10.06 0.47 9.59 22,600 21,530 95.3 .0481 .0610 .1091 4.29 99.91 21,780 394,150 4.29 
cap. 0.75 1.33 2.08 0.06 2.02 4,660 4,540 97.3 .0652 .0261 .0913 1.34 99.99 4,800 121,500 1.95 
Westinghouse A cap. 2.50 1.86 4.36 0.14 4.22 9,790 9.470 96.9 .0633 .0652 .1017 2.46 99.62 8,300 165,400 2.82 
N-11-A cap. 4.33 2.39 6.72 0.23 6.49 15,080 14,560 96.8 .0635 .0494 .1129 3.25 99.48 11,700 189,600 3.50 
ecord blow 5.70 2.70 8.40 0.29. 8.11 18,860 18,210 96.8 .0619 .0602 .1221 3.74 100.62 16,600 205,500 3.92 
` MY cap. 1.48 1.04 2.52 0.16 2.36 5,660 5,300 93.60 .0426 .0389 .0815 1.91 99.30 38,180 244,230 2.15 
Sessions. A cap. 3.38 1.66 5.04 0.36 4.68 11,310 19,500 92.80 .0477 .0656 .1133 2.89 99.17 52,600 295,780 3.23 
Standard 4 cap. 5.34 2.19 7.53 0.83 6.70 16,900 15,040 89.00 .0486 .1217 .1703 3.64 99.19 50,380 436,500 3.71 
ecord blow 7.12 2.60 9.72 1.30 8.42 21,810 18,900 86.70 .0493 .1525 .2018 4.20 99.33 67,450 381,000 4.22 
% cap. 1.06 0.80 1.86 0.14 1.72 4,180 3,860 92.2 .0386 .0384 .0770 1.62 99.90 28,090 178,370 1.85 
Miner yy cap. 2.33 1.40 3.73 0.26 3.47 8.380 7.800 93.1 .0484 .0637 11121 2.42 100.03 31,160 203,340 2.61 
A-79-X % cap. 3.82 1.91 5.73 0.52 5.21 12.860 11,700 91.0 .0532 .1104 .1636 3.08 100.00 33.760 191,860 3.24 
ecord blow 5.17 2.48 7.65 1.23 6.40 17,160 14,360 83.7  .0573 .1618 .2191 3.58 99.77 35,890 286,890 3.74 
á Y% cap 1.00 0.87 1.87 0.06 1.81 4.260 4,060 96.3 .0497 .0242 .0739 1.57 100.05 55,040 119,000 1.85 
Cardwell 14 cap 216 1.49 3.65 0.10 3.55 8.190 7.970 97.3  .0577 10304 10881 2.31 98.92 60,050 152,540 2.58 
G.27-AA- MY cap. 3.51 2.11 5.62 0.15 5.47 12.610 12.270 97.3  .0625 10361 .0986 2.95 99.68 59,340 216,810 3.21 
Special Record blow 4.82 2.61 7.43 0.24 7.19 16.680 16.140 96.8 .0649 .0441 .1090 3.45 99.50 85,760 232.940 3.68 
Y% cap. 0.19 1.14 1.33 0.04 1.29 2.980 2.890 97.0 .1097 .0271 .1368 0.69 99.79 16,400 77,810 1.56 
Murray 14 cap 0.94 186 2.80 0.08 2.72 6.290 6.110 97.2 10863 10348 11211 1.53 100.01 26.725 105,625 2.26 
H-28 Y cap. 1.72 2.29 4.01 0.12 3.89 9000 8.730 97.0 10832 10412 11244 2.06 99.19 18,240 115,260 2.71 
(Record blow 2.70 2.66 5.36 0.37 4.99 12,040 11.200 93.0 .0754 .0669 11423 2.59 99.70 26.225 194.490 3.18 
(% cap. 1.12 1.38 2.50 0.99 2.41 5,615 5,419 96.4 .05 0396 0879 1.67 99.90 15,960 166,110 2.14 
Waugh-Gould J "3 cap. 3.19 1.91 5.19 0.20 4.90 11.450 11.000 96.0 10510 10444 10954 2.81 99.86 25.760 228.110 3.05 
400 A M cap. 5.32 236 7.68 0.36 7.32 17.230 16.420 95.3 10528 10648 11176 3.63 99.47 281010 324.640 3.75 
[Record blow 7.42 2.74 10.16 0.68 9.48 22.800 21.200 93.3 .0497 .0804 .1361 4.29 99.88 25,850 418,450 4.31 
% cap 1.55 1.55 3.10 1.08 2.92 6,960 4.530 65.0  .0564 .1235 .1799 1.96 100.34 16,990 146,060 2.38 
Edgewater 14 cap. 411 2.08 6.19 2.29 3.90 13.910 8.759 62.9 .0599 11050 11559 3.19 99.75 16,410 189,000 3.37 
B-32-K x cap. 6.87 2.50 9.37 3.67 5.80 21.060 13.030 61.9 10488 10857 11355 4.12 99.42 231975 254,560 4.14 
Record blow 9.51 2.81 12.32 4.96 7.36 27,650 16,520 59.7 .0450 .0732 .1182 4.85 99.45 25,110 417.610 4.75 


as it is determined how much metal can be added without risk 
of interfering with operation or interchangeability. 

The chairman of the Mechanical Committce of the Coupler 
Manufacturers’ Association in reply to a letter on the subject 
of failures in this location has written your chairman in part: 


July, 1929 


Railway Mechanical Engineer 


parisons being made of the characteristics of the gears, includ- 
ing capacity, recoil, sturdiness, endurance, smoothness of action, 
and cushioning value, as developed in the drop-test machine 
experiments. 

The following types of draft gears are included in the tests: 
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The Bradford Corporation—Type F-5-B. 

Edgewater Steel ompany—Clas. ass B-32-K. 

Hall Draft Gear Corporation—Class K-10-A 

Keyoke Railway Equipment Com mpany—Murráy Type H, Class 28. 

. Miner, Inq—Class A-79- 

Neen Malleable and Steel Castings Company Type M-17, 

Standard Coupler Company—Sessions-Standard Type 

Union Draft Gear Company—Cardwell Type G, Claes’ aoe AA, Special. 

Waugh Equipment Company—Waugh- Gould Type 400 

Westinghouse Friction Draft Gear Company—Type N. Ai A. 

In each case the manufacturer was requested to submit full 
information covering all draft gears manufactured by him 
intended for use in the standard 2454-in. pocket, together with 
his recommendations as to which type should be selected for 


test as representative cf his latest design for freight service. 


When working up the method of conducting the tests as 
given in the section of the report headed “Method of Testing 
Draft Gears cn the A. R. A. Drop Test Machine” on page 14, 
the draft-gear manufacturers were consulted and their many 
helpful recommendations and suggestions in all cases given 
careful consideration. 


The tentative specifications for freight car draft gears, as 
submitted, cover a design test and are not intended for ac- 
ceptance tests for each lot of draft gears purchased. Should 
these tentative specifications be adopted, it is proposed to ar- 
range for conferences with the manufacturers of draft gears 
in order to obtain the benefit of their views in preparing 
specifications for acceptance tests and in developing the ten- 
tative specifications which are included in this report. 

Your attention is directed to Section 4 (b) under the heading 
“Reaction” in the proposed specifications, which reads as 
follows: 

(b) To these specifications will be added a maximum limit for gear 
reaction. At the present time the chronograph is felt! to be the most 
reliable instrument for determining this, but owing to the degree of accu- 
racy and skill required to obtain dependable results, it is not considered 
practicable for commercial testing. 

Arrangements have already been made for further investiga- 
tion and research in order to develop for inclusion in the 


specifications a maximum limit for draft gear reaction and a` 


reliable means for determining the reaction that will be suit- 
able for routine commercial testing. 


The draft gear tests were conducted under the supervision of 
the Sub-Committee on Draft Gear Tests, the personnel of 
which was as follows: C. B. Young, general mechanical engi- 
neer, Chicago, Burlington and Quincy; H. W. Coddington, en- 
gineer of tests, Norfolk and Western; H. I. Garcelon, assistant 
engineer of tests, Baltimore & Ohio; H. W. Faus, engineer of 
tests, New York Central; W. C. A. Henry, engineer of motive 
power, Pennsylvania, chairman. The sub-committee was ably 
assisted by L. H. Schlatter, foreman, physical testing laboratory 
and R. N. Miller, assistant engineer, both of the Pennsylvania. 

The actual testing was directly in charge of Dean A. A. Pot- 
ter, of the School of Engineering, Purdue University and di- 
rector of the Purdue Engineering Experiment Station, W. E. 
Gray, engineer of draft gear tests, and C. W. Messersmith, as- 
sistant engineer. 

There was at all times the closest cooperation between the 
sub-committee and those in charge of the tests during the entire 
period from the preliminary arrangement to the completion of 
the tests and in connection with the preparation of the report 
and of the tentative specifications. 

Draft gears representative of the product of practically all 
of the manufacturers whose draft gears are included in this 
test are on trial on roads represented on your committee and 
their performance is being followed up and data obtained with 
particular reference to ability of the gears to withstand serv- 
ice, and capacity and recoil, as affected by actual service condi- 
tions. 

In so far as making road tests from a train-operating stand- 
point is concerned, the subject is under consideration by your 
committee and while such tests may be desirable at a later date, 
after the adoption of specifications and purchase of draft gears 
in accordance therewith, it is not felt that conditions at this 
time warrant the association arranging for road tests. 

Under the terms of agreement with Purdue University, man- 
ufacturers of draft gears desiring tests or other research work 
on the A. R. A. draft-gear testing machine may have such work 
undertaken when the testing machine is not engaged on A. R. A. 
work, by making arrangements with the Purdue University au- 
thorities. The opportunity thus offered should be very helpfui 
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in the development of draft gears and it is hoped that tuil use 
will be made of it. 

Your committee wishes to express its appreciation of the as- 
sistance of the manufacturers of draft gears in furnishing in- 
formation and advice when called upon, and for their valuable 
suggestions in connection with determining upon the methods 
to be followed in making the tests. 

It is believed that the tentative specifications for freight-car 
draft gears as submitted are reasonable in vicw of present day 
operating conditions, and that their adoption and observance 
will greatly improve the draft-gear situation. 

It is recommended that they be adopted as a tentative stand- 
ard of the association for freight-car draft gears. 

(The committee inserted at this point an extensive detailed 
report of the draft gear tests comprising over 300 pages of 


Table II—Sturdiness Record of all Draft Gears Tested 


a] 
E 
33 S 
ape oa a 
Make and 5 oF eg = 
type of gear 4 si SZ wd 5 
& > ‘a 9 - 
zB 0g 35 be z 
qa dy i 
AA Ss; ES @. F 
8 sa 58 Gg 
Oo AS ZR HO 4 
2 8.25 3 9.25 Loss of normal functioning 
5 6 3 7 Bulging 
Bradford 7 7.50 4 9 Bulging 
F-5-B 91 5.75 11 8.25 Bulging 
10 6 7 9 Bulging 
Average 6.70 5.60 8.50 
16 11 6 13.50 Shortening 
17 11.25 1 11.25 Short solid ht. 
National 19 10 9 14 Shortening 
M-17 21 11.25 6 13.75 Shortening 
22 8.25 13 14.25 Shortening 
Average 10.35 7 13.35 
27 6 2 6.50 Sticking 
28 7.25 3 8.25 Shortening and sticking 
Hall 30 8.25 7 11.25 Shortening 
K-10-A 32 6.50 4 Loss of capacity 
33 3.25 6 5.75 Loss of capacity 
Average 6.25 4.4 7.95 
35t 6.75 6 8 Shortening 
37 6 3 7 Shortening 
Westinghouse 39 6 2 6.50 Shortening 
N-11-A 41 7 2 7.50 Shortening 
43 5 9 9 Shortening 
Average 6.15 4.4 7.60 
461 5.75 9 7.75 Sticking 
$ 48 7.50 6 10 Shortening and sticking 
Sessions- 50 7.25 4 8.75 Bulging and sticking 
Standard 52 8.50 4 10 Bulging and sticking 
L 54 7.50 2 8 Bulging and sticking 
Average 7.30 5 8.90 
68 5.25 9 9.25 Bulging 
70 5.50 15 12.50 Bulging 
Miner 72 5.25 9 9.25 Bulging 
A-79-X 74 4 9 8 Bulging 
76 5.75 10 10.25 Bulging 
Average 5.15 10.40 9.85 
78 5 2 5.50 Bulging 
1 80 5.25 1 5.25 Bulging 
Sry 82 450 4 6. Bulging 
G.27-AA- 84 4.75 3 5.75 Bulging 
Special 86 5.50 3 6.50 Bulging 
Average 5.00 2.60 5.80 
88 2.50 4 4 Bulging and sticking 
90 3.75 3 4.75 Bulging and sticking 
Murray 92 2.75 5§ 4.75 Bulging, sticking and shortening 
H-28 94 2.75 4 4.25 Sticking 
96 3 2 3.50 Bulging and sticking 
Average 2.95 3.60 4.25 
98 6.50 5 8.50 Shortening and loss of capacity 
100? 7.75 7 10.75 Shortening 
Waugh-Gould J 102 7.25 § 9.25 Loss of capacity 
400-A 104 7.50 5 9.50 Shortening and loss of capacity 
106 730 6 10.00 Shortening 
Average 7.30 5.60 9.60 
108 9 9 13 Shortening 
110 9.75 7 12.75 Shortening 
Edgewater 112 9.75 8 13.25 Shortening 
B-32-K 114 10.00 6 12.50 Shortening 
116 9.50 10 14 Shortening 
Average 9.60 8 13.10 


; 1⁄4 -in. increment method. 
eceived two irregular over-solid blows. 


text matter, tables and charts. This report contains a de- 
scription of the test plant, methods of testing, computation of 
results, description of the 10 types of gears submitted for test 
and a complete record of capacity, sturdiness, recoil and en- 
durance tests of each gear. An appendix to this report gives 
in detail the tentative specifications, also the approved method of 
determining reaction, one of the most difficult draft-gear 
characteristics to determine with accuracy.—EDITOR. ) 


Vol. 103, No. 7 


Tentative Specifications for Freight 
Car Draft Gears 


Draft gears, to be acceptable for freight service, should meet the fol- 
lowing specifications, and the purchaser or his representative should make 
such tests as may be necessary to satisfy himself that’ the gears meet the 
requirements of these specifications. 


DIMENSIONS AND MARKING 


1. (a) The outside measurements of the gear shall be such that with 
the necessary followers, it may be applied in the A. R. A. draft-gear 
pocket, 9% in. by 12% in. by 24% in. 

(b) The travel of the gear shall be not less than 2% in. nor more 


4 in, 

(c) The solid height of the gear with its necessary followers must not 
be less than 21% in. This solid height shall be determined under the 
drop-test machine, using a method similar to that specifed in Par. 2 (g). 

(d) In a suitable location not’ subject to wear, the month and year of 
manufacture shall be cast on draft gear casings that are cast, or stamped 
on casings that are forged. 


Test SET-UP AND DEFINITIONS 


2. (a) Six gears shall be subjected to the tests hereinafter specified. 

(b) In order to eliminate the effects of atmospheric conditions as much 
as possible the testing laboratory should be in a building having a uni- 
form temperature and the gears should stand in this laboratory at least 
24 hrs. before being tested. The friction surfaces shall be protected from 
moisture, grease, dust, etc, 

(c) All tests shall be made with a suitable drop-test machine equipped 
with either a 27,000-lb. or a 9,000-lb. freely falling tup. The anvil of 
this machine should be supported on a foundation of the greatest possible 
rigidity and the gears shall be placed in pockets which rest upon the solid 
anvil and are designed to hold the gear to normal length, the regular 
complement of followers being used as in service. 

Fig. A shows the pocket and test set-up which is recommended. The 
folowers shall be the A. R. A. standard rough-forged followers, 8% in. 
by 12% in., except that they shall be machined on one side only to give 
a uniform thickness of 2% in., plus or minus 1/64 in. The unfinished 
surface shall be placed next to the gear in testing. The friction elements 
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Fig. A—Recommended draft-gear pocket and test set-up 
with either 9,000- or 27,000-lb. tup 


of the gear shall be turned up or down according to the recommendation 
of the manufacturer, 

(d) In order to prevent objectionable heating of the friction surfaces, 
no gear shall be subjected to more than 100,000 ft.-lb. of work in any 

(e) The datum line for determining free fall of the tup and closure of 
the gear shall be established by lowering the tup until the plunger in the 
test pocket’ is barely loose. 

(f) The closing height of a gear is the free fall of the tup which just 
closes the gear. | 

(g) The capacity of a gear is the weight of the tup in pounds multiplied 
by the total fall in feet which closes the assembly of gear and followers 
to a length of 21% in., or to the solid point of the gear should this be 
greater than 21% in. This length will be computed by subtracting height 
of plunger, thickness of bottom of test pocket, and gear travel from the 
height of the tup above the anvil when in datum position. 

(h) The recoil of a gear is the height above the point of maximum 
closure which the tup reaches on the first rebound, expressed as a per- 
centage of the total fall of the tup. When measuring recoil close to the 
solid point of a gear caution should be used, as the effect of the gear 
going slightly oversolid is very great. 


Capacity TEST 


3. (2) The capacity of the six representative gears shall be determined 
by a closure test made as follows: If a 27,000-Ib. tup is used, start at 
1 in. free fall, continue with 1 in. increments until the closure is within 
4 in. of nominal total closure, use 4 in. increments until the closure is 
within 3⁄4 in. of nominal total closure, and then use 4 in. increments 
until the gear is solid. If a 9,000-Ib. tup is used, start at 3 in. free fall, 
use 3 in. increments until closure is within 1⁄4 in. of nominal total closure, 
usel in. increments until closure is within % in. of nominal total closure, 
and then use 4 in. increments until the gear is solid. The solid point 
shall be determined by the use of lead records if possible; otherwise by 
nail penetration in a wcod block, or equivalent method. 

(b) In determining the solid point, small pieces of yy-in. sheet lead not 
exceeding 4% in. in width, or lead wire 1⁄4 in. in diameter shall be inserted 
at four points approximately equidistant, when the construction of the 
gear will permit. A gear will be considered as solid when any two lead 
records are sheared or flattened to a thickness of 0.01 in., unless it has 

en determined that some other part of the gear goes solid before this 
point is reached. In this latter case the solid point will be considered to 
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be where the parts first went solid. If any coil springs go solid when 
or before the gear goes solid, the gear will not be acceptable. me 
(c) In order to pass this test satisfactorily a gear must have a minimum 
capacity of 18,000 ft.-lb. The capacity at half fravel should not be less 
than 25 per cent, and shall not be jess than 20 per cent, of the capacity 
at full travel. 
(d) If the ca 
10 per cent under the prescribed minimum of 18,000 ft.-Ib., there may be 
substituted in their places alternate gears which shall also be given the 
capacity test. , . sag 
(e) The gears shall be considered as having satisfactory capacity if: 
1. All gears meet the requirements. , : 
2. At least four of the first six gears tested meet the requirements, 
the other gears do not fall more than 10 per cent below the require- 
ments, and the alternate gears tested meet the requirements. 
If these conditions are not met, the gears will be considered as not 
having satisfactory capacity. : ` A 
(f) The gears passing the capacity test shall be subjected to further 
tests as hereinafter specified. 


city of not more than two of the six gears is less than 


REACTION 


4. (a) While a high maximum capacity is desirable, yet it should not be 
secured by too high gear reaction. Any gear which shows more than 
27,000 ft.-Ib. capacity should be viewed with suspicion until it is estab- 
lished that its reaction is not undesirably high. ; TN 

To these specifications will be added a maximum limit for gear 
reaction. At the present time the chronograph is felt to the most 
reliable instrument for determining this, but owing to the degree of accu- 
racy and skill required to obtain dependable results, it is not considered 
practicable for commercial testing. 


REcOIL 


5. The recoil shall be measured while making the capacity test. A 
minimum recoil, consistent with freedom from sticking, is desirable. The 
gears will be considered as having satisfactory recoil if the average for 
the six gears on the last blow before each one goes solid does not ex 
20 per cent with a 27,000-lb. tup or 25 per cent with a 9,000-b. tup. 


SturpDINEss TEST 


6. (a) The three gears having capacity nearest to 18,000 ft.-Ib, shall 
be subjected to the sturdiness test. 

b) Each gar shall be given a cycle of five blows at a free fall of 
534 in. if a 27,000-lb. tup is used, or at 22 in. if a 9,000-Ib. tup is used. 

(c) The test will be continued in cycles of five blows, the height of free 
fall of the tup for each cycle being increased over that for the receding 
cycle by 34 in. if a 27,000-lb, tup is used, or by 1% in. if a 9,000-Ib. tup 
is ined i E gear shall not be given more than 100,000 ft.-lb. of work in 
any half hour. 

_(d) The test shall end when twelve cycles, or sixty blows, have been 
given to the gear, provided failure of the gear does not occur before this 
point is reached. his will result in the free fall of the last cycle being 
11 in. with a 27,000-Ib. tup, or 37% in. with a 9,000-Ib. tup. 

(e) At the end of this test the gears will be calibrated as during the 
capacity test, paragraph 3 (a) and (b). They shall then be taken apart 
for inspection. 4 

(f) A gear developing any of the following defects shall be considered 
as not having passed the test: N . E 

) Shortening, bending, crushing, or deforming an amount which 
makes the solid height of gear and followers in, less than the 
original solid height as given in paragraph 1 (c). The solid height 
shail be determined by subtracting the length of plunger block, thick- 
ness of bottom of test pocket, and gear closure from the height of 

the tup above the anvil when in datum position. N 

(2) Breakage of an essential part. Flaking or spalling of friction 
surfaces will not be considered as constituting such breakage unless 
it be of sufficient extent to interfere with the normal operation ot 
the gear. 

(3) Widening or spreading of any part or parts to cause binding in 
the standard pocket, 9% in. or 12% in. 

(4) A reduction of capacity below 13,500 ft. Ib. 


ENDURANCE TEST 


7, (a) The other three gears having passed the capacity test shall be 
subjected to the endurance test. 

(b) This test will be made according to æ cycle whereb 
receive a maximum number of blows from a low fall o 
cycle will be as follows, when using a 27,000-Ib. tup: 

1 blow at 1 in. free fall. ` 
1 blow at 1 in., and 1 at 1% in. free fall. 
1 blow at 1 in., 1 at 1% in., and 1 at 1% in. free fall, etc. 

If a 9,000-lb. tup is used the heights of drop wil be three times those 
specified above. eee : 

Proceed thus up to a free fall which closes the pear to within 0.10 in. 
of solid, as determined by the use of a lead record. When this point is 
reached the cycle shall be started over again. AOA 

(c) The test shall end when not less than 10 million ft.-lb. of energy, 
as determined by the free fall of the tup, has been delivered to each gear, 
provided failure does not occur before this point. In no case, however, 
will the test be ended before the last cycle of blows has been carried to 
the point where the gear closes to within 0.10 in. of solid. g 

(d) At the end of this test the gears will be calibrated as during the 
capacity test, paragraph 3 (a) and (b). They shall then be taken apart 
for inspection. g 

(e) gear not developing any of the defects enumerated in Par. 6 (f) 
shall be considered as having passed the test, except that the capacity 
must not be less than 15,000 ft.-lb. 


the gears will 
the tup. The 


STICKING 


8. Sticking is a very serious fault in a draft gear. There is no definite 
test for sticking, and the action of the gears throughout all of the other 
tests will determine whether they are acceptable from this standpoint. Any 
type of gear which regularly and persistently sticks will not be acceptable. 


UNIFORMITY OF ACTION 
9. (a) A well designed and manufactured draft gear should show rea- 
sonable consistency in its action with respect both to other gears of the 


same type and to its own action. The permissible amount of variation in 
capacity among gears of the same type is questionable, but if the capaci- 
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ties are held between limits of 27,000 and 18,000 ft.-lb. the gears will be 
acceptable on this basis. P i . 

(b) In regard to uniformity of action in the gear itself, the closure on 
any blow should increase if the height of drop is increased. Any gear 
which shows a smaller closure if the height of drop is increased should be 
Neither should a gear show an abnormal increase 


regarded with suspicion. € j y 
in capacity after it is placed in service. A gear in the endurance test 


should not build up capacity in excess of 27,000 ft.-lb. unless the reaction 
is not undesirably high. 

The report is signed by R. L. Kleine (chairman), assistant 
chief of motive power, Pennsylvania; C. P. Van Gundy, engi- 
neer of tests, Baltimore & Ohio; C. J. Scudder, superintendent 
motive power and equipment, Delaware, Lackawanna & West- 
ern; H. W. Coddington, engineer of tests, Norfolk & West- 
ern; C. B. Young, consulting mechanical engineer, Chicago, 
Burlington & Quincy; Samuel Lynn, superintendent rolling 
stock, Pittsburgh & Lake Erie; L. P. Michael, mechanical engi- 
neer, Chicago & North Western; E. A. Gilbert, general master 
car repairer, Southern Pacific, and M. A. Hall, superintendent 
machinery, Kansas City Southern. f 


Discussion 


(That part of the report pertaining to couplers was 
read by Chairman Kleine. H. W. Faus, engineer of 
tests, New York Central, then presented a brief state- 
ment of the objects of the draft gear tests, also later 
reading the proposed specifications. W. E. Gray, en- 
gineer of draft gear tests, Purdue University, read the 
major part of the report and explained how the test 
data, charts and curves can best be interpreted and 
used.—Editor.) 

R. L. Kleine (Penna.): The specifications submitted 
by your committee are based on a careful study and 
analysis of the draft gear situation to date. The drop 
tests have developed to a marked degree some of the 
failures found in service on individual gears. The 
draft gear manufacturers have cooperated 100 percent 
with your committee in the laying out of the tests, 
but they received no results of the performance of their 
gears in the laboratory tests until advance copies of this 
report were available. 

It is the purpose of your committee, with your ap- 
proval, to have joint conferences with the draft gear 
manufacturers during the ensuing year, to go over 
these tentative specifications with them with a view of 
strengthening the specifications, and to give all the 
members of our association the opportunity for con- 
structive criticism. This will aid the committee in pre- 
senting to you, next year, specifications for adoption 
as recommended practice, which all new freight car 
draft gears shall meet. 

During these tests manufacturers have made progress 
through changes in their draft gears, and it is the firm 
belief that by cooperation between the draft gear man- 
ufacturers and your committee, progress in draft gear 
design will be stimulated to the end that the specifica- 
tions evolved will meet with your approval. i 

Because of the vital interest of the manufacturers in 
this matter, may I suggest that the privilege of the floor 
be extended to them during the discussion of this re- 
port? 

Chairman Smart: If there are no objections, the 
privilege of the floor will now be extended to the man- 
ufacturers for any discussion. 

William Wright (Edgewater Steel Company): The 
thing that we are interested in at the present time is 
the matter of creeping which was not tested at Purdue. 
The proposed specifications limit the recoil to 20 to 25 
per cent, but there must be a comparatively high recoil 
in order to prevent creeping. We are interested in that 
phase of the specifications, because we wish to provide 
a full draft demonstration of the anti-creeping feature 
of our gear. The best way we can demonstrate the anti- 
creeping reature is by service tests. 
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G. Q. Lewis (W. H. Miner, Inc.) : The committee is 
to be congratulated on the important work just com- 
pleted at the draft gear testing laboratory at Purdue 
University. The report is concisely written and con- 
clusively indicates that the tests have been conducted in 
a most efficient manner. F 

We are pleased to note that upon adoption of the 
tentative specifications the committee intends to confer 
with the manufacturers for the purpose of formulating 
acceptance tests and modifying said tentative specifica- 
tions governing gear performance as may be necessary. 


Table II1I—Endurance Record of all Draft Gears Tested 
g 3 
fo St D Number 
Š 25 5 , blows 
a t 3 ` 
Y o a Ps stuck 
a » y < 52 
s 8 25 . £2 % 
v 2 os 2 Ey a 
a E os ze $ 
o g oer) 5 mee Aa zo 
x S 25 A c3 ç $3 
= v 35 M so = žo 
a o aS 4 EE = As 
1? 5,734,200 TBreakage 616 152 n 
3? 5,129,000 Loss or normal 689 20 0 
functioning 
Bradford F-5-B 4 9,349,900 Loss of capacity 1,720 1 0 
6 10,733,600 Loss of capacity 2,323 398 0 
| 8? 13,840,100 Loss of capacity 2,934 71 1 
Avg 8,957,360 
133 69,172,900 Loss of capacity 10,412 0 0 
14 158,180,5v0 Loss of capacity 20,789 1 0 
Nati M-17 154 48,521,600 Breakage 4,599 0 0 
National M- 18 165.552,060 Loss of capacity 16,999 2 0 
205 91,401,300 Breakage 9,021 0 0 
Avg. 106,565,660 
243 1,894,700 Sticking 210 96 49 
25 8,741,100 Loss of capacity 1,366 111 0 
26 5,338,400 Sticking 718 181 56 
Hall K-10-A 9 29 5,519,700 Sticking 708 215 37 
31 3,020,000 Sticking 344 286 89 
Avg. 4,902,780 
343 14,748,900 Loss of capacity 2,534 0 0 
36 16,797,500 Loss of capacity 2,824 0 0 
Westinghouse 38 10,584,700 Loss of capacity 2,163 0 0 
N-11-A 40 12,900,500 Loss of capacity 2,651 1 0 
42 24,051,300 TI.oss of capacity 4,209 12 0 
i Avg. 15,816,580 
453 2,234,400 Sticking 189 113 66 
47 3,108,700 Sticking 300 240 82 
Sessions- 49 3,373,900 Sticking 300 268 81 
Standard L 51 858,4 Sticking 52 52 
53 2,905,200 Sticking 300 255 98 
Avg. 2,496,120 
67° 87,951,100 Loss of capacity 9,071 18 0 
69 92,157,300 Loss of capacity 10,104 0 0 
aS z 71 100,303,400 Loss of capacity 12,526 4 0 
Miner A-79-X 9 737 52,899,100 Bulgin 3.749 0 0 
75 110.725,800 Loss ot capacity 12,394 9 0 
Avg. 88,807,340 
778 4,751,600 Sticking and 743 345 99 
bulging 
799% 9,565,100 Sticking, bulging 1,600 173 99 
and breakage 
Cardwell 811° 8,721,800 Sticking and 1,461 199 100 
-27-AA-Special reakage 
S pecia | g3 11,127,300 Sticking and 1,886 636 100 
ulging 
85 9,988,100 Sticking 1,789 21 15 
Avg. 8,830,780 
87 1,078,600 Sticking 203 142 62 
89 288,400 Sticking 54 54 
91 689,500 Sticking 168 140 100 
Murray H-28 9 93 773,900 Sticking 196 195 100 
95 408,600 Sticking 52 52 
Avg. 647,800 
97 37,547,900 Loss of capacity 5,157 3 0 
99 54,079,600 Loss of capacity 7.081 5 0 
Waugh-Gould 10112 25,666,700 Breakage . 2,798 0 
400-A 103 68,423,900 Loss of capacity 9,735 19 0 
105 40,442,900 Loss of capacity 5,679 106 0 
Avg. 45,232,200 
107 18 159,198,400 Loss of capacity 20,338 0 0 
109% 173,049,900 Loss of capacity 25,594 1 0 
Edgewater 111% 108,435,700 Loss of capacity 16,095 24 0 
B-32-K 1126 85,719,700 Loss of capacity 11,814 26 0 
1115 148,526,600 Loss of capacity 21,887 0 (} 


LAvg. 134,986,100 


1 Friction housing cracked. : 

2 Lugs on stationary plates upset, causing abnormal gear action. 

3 Tested by l-in. increment method. 

‘Friction segment support broken off friction segment seat. 

5 Follower wedge cracked. / 

* Release action sluggish during last part of test. 

1 Cylinder bulged 3/16 in. near bottom. 

8 Top casing bulged 15/64 in. 2 

? Top casing bulged 3/32 in. and one triangular friction block broken. 

10 One triangular friction block and one side friction member broken. 

11 Top casing bulged 9/64 in. 

1? Housing split. 

2 Three main outer rings broken. 
part of test. 


Release action sluggish during last 
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We are carefully studying the report with this end in 
view and at the proper time will be glad to cooperate 
in every way possible. 

The principal function of the draft gear is to accomo- 
date maximum smash or jerk power in actual service 
with minimum gear reaction or sill pressure. The 
necessary protection of railroad equipment from the 
damaging effects of end shock must include a mech- 
anism which will produce maximum performance per 
dollar of cost and ensure sustained efficiency through- 
out the car life. The committee therefore will no doubt 
do everything possible to adjust the specifications 
whereby laboratory practice will truly interpret actual 
requirements of service conditions. 

The report particularly emphasizes the need for a 
quick and accurate method of determining gear reaction 
or sill pressure. We agree that the chronograph is the 
most reliable instrument at present for determining re- 
action and also that, owing to the degree of technical 
skill and accuracy necessary to secure dependable re- 
sults, it is not an entirely practicable device for ordinary 
testing. 

We have used the chronograph in connection with 
our development work for over 15 years and found 
this apparatus indispensable to the interpretation of 
draft gear performance. In view of the limitations of 
the chronograph we have spent considerable effort in 
developing a more direct method of sill pressure deter- 
mination and are confident that we will shortly be able 
to demonstrate to the committee a thoroughly practical 
method of quickly and accurately determining gear re- 
action or sill pressure by direct indication. 

In further discussion of the question of gear reaction, 
particularly as it relates to the shock protection of car 
construction and lading, we urgently recommend that 
the committee consider a method of draft gear testing 
whereby the blows of the hammer are delivered to any 
gear through a unit structure capable of being protected 
from collapse by the shock protection efficiency of the 
draft gear, and that the results be judged in terms of 
the amount of prevention against collapse rendered to 
said standard unit structure and the gear structure as 
well, all gears being subjected to an identical system 
of hammer loading. 

Another suggested line of attack on the draft gear 
problem is presented by high speed photography. We 
have made much progress in this art during the past 
seven years and will welcome an opportunity to give 
the committee the benefit of our experience with this 
most important and interesting method of analysis, 
which makes it possible to obtain utmost precision in 
observing and defining draft gear action. Through this 
agency we have found it possible to improve greatly the 
design, metallurgical practice and method of manufac- 
ture whereby for nearly a year all of our gears have 
embodied a much higher degree of sustained shock pro- 
tection efficiency than was incorporated in our gears 
which were used in the recent Purdue University tests. 

Great and general interest has been inspired by the 
activities of the draft gear committee at the Purdue 
University laboratory, and the report of the committee 
will confer lasting benefit upon the railroads and will 
undoubtedly prove to be a great incentive to further 
progress. 

L. M. Clark (Waugh Equipment Company): Mr. 
Gray and his associates at Purdue University are to be 
commended for the work that they have done on these 
test gears. The report is very complete in details of 
capacity, uniformity, recoil, endurance, sturdiness. I 
believe, however, that there is one important protection 
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factor, which gears of different types have, and which 
the committee has to some extent disregarded. I am 
speaking now of the tests in which coupler shanks, or 
seel discs, or some other equivalent, are introduced be- 
tween the tup and draft gear. I hope the committee 
next year will consider that sort of test in continuing 
the investigation of the subject, and I think it will prove 
of general value and interest. 

T. W. Demarest (Penna.): The American Railway 
Association has met, through its life time, and overcome 
some major problems, They have had the air brake 
and the automatic coupler, the'truck side frames, and 
the center sills. Now you have before you the question 
of draft gears, and I am not at all sure but that the 
ultimate solution of this problem will prove more diffi- 
cult than any other. 

In what 1 am going to say, I want to impress upon 
the members of this association that there is no differ- 
ence of opinion between your draft gear committee and 
myself, except perhaps that my concept of the ultimate 
draft gear goes perhaps a trifle farther than is ex- 
pressed in the proposed specifications. 

To me, the seven requirements which the committee 
has presented are singularly silent on one of the im- 
portant characteristics of any draft gear, and that is 
the delay in transmission of the blow to the car body 
structure, In the initial application of draft gears, we 
started with coil springs, and, due to the springs them- 
selves there was practically no time element between 
the start of the blow and the final closure of the springs. 
The recoil action of the coil spring in effect is exactly 
the compressive action. 

The friction draft gear was developed in part to do 
two things: First, to increase the capacity of the gear 
beyond the ability of the spring gear; Second, to absorb 
more shock than the spring gear could possibly absorb. 
That work of absorption is proportionate to the length 
of time of gear closure, also to the length of travel of 
the gear. 

The question which I think is before this association 
is something greater than meeting any present situation. 
We have got to build not for tomorrow, or the day 
after, but for five and ten years ahead. I take it, and 
if I am mistaken the members of the draft gear com- 
mittee will correct me, that there is not a draft gear 
on the market today. I say that with this reservation, 
that the present draft gear condition is more the respon- 
sibility of the railways than it is of the draft gear man- 
ufacturers, 

The draft gear is in its present condition today, be- 
cause we have not given the draft gear manufacturer 
the room to accommodate an adequate gear between the 
sills. In the first place we started with our old stand- 
ard sill space. We told the manufacturer that he must 
build a draft gear to go in where the spring gear was 
before. We restricted him as to travel by limiting the 
length of the coupler pocket so that he was absolutely 
in a position of having to fit any device in a fixed space 
and not extend the size of his gear to meet increased 
demands. He did it partially in two ways. Some man- 
ufacturers constructed the gear case to act as a fol- 
lower and obtained through that method perhaps 2 in 
increased length. Some other manufacturers took ad- 
vantage of the space outside of the draft sills and placed 
their springs in between the draft sills and the inter- 
mediates and got more spring space that way. At no 
time during this development, however, have we gone 
to the manufacturer and said, “We recognize the limi- 
tations of any draft gear based on the space we have 
given you to work with. We are prepared to help you 
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in developing the ultimate gear by giving you more 
space to work in, either width as between sills or length 
as between the front follower and the rear stops.” 

You have not stopped yet with the demand on fric- 
tion draft gears. Inevitably, as you increase the capac- 
ity of the gear and limit the travel to a fixed distance, 
yoru shorten up the time period between the application 
of the blow and the time it reaches the car structure 
and in effect develop a gear which more nearly re- 
sembles in its action the old time solid block. That is 
just the situation, I am sure, that you and the gear 
manufacturers themselves desire to get away from, and, 
if that process is continued, we are ultimately going to 
get to the place where it will be necessary to increase 
center sill sections again or else redesign the Type D. 
coupler. 

Somebody may say that increased travel will only 
increase the free slack between cars, and we have too 
much of that already. Lets examine that statement a 
minute. With good car condition, we have an average 
of 9 in. of free slack, and that may run up to 12 in. 
or more in wear at knuckles, slack between stops and 
errors in the initial placing of stops. Slack may be due 
to bending or wear of followers, weak springs, or wear 
in the gear itself, so that the draft gear gets initial 
travel without absorbing the shock. It would be a good 
deal better to use that free slack in the travel of a 
proper and sufficient draft gear than wasting it as we 
are doing now. 


My thought is simply this, we can’t stop and we must 
not stop. We must look ahead and recognize the limi- 
tations on proper draft gear design brought about by 
present inadequate transverse dimensions and longitud- 
inal travel. It is not hard for us to respace the centers. 
Perhaps you may say that, on existing equipment, it is 
impracticable, but why not work for the future? It 
took us years to get the Type D coupler, but now we 
have it. It will probably take us years to get the draft 
pear we are after, but we have the time and we can 

o it. 

Professor L. E. Endsley (University of Pittsburgh) : 
In 1915, I said that in 5 to 10 years freight equipment 
would have to be protected better than can be done in 
234-in. of gear travel. I asked at that time that the 
draft gear manufacturers be requested to design gears 
with 4-in. or 414-in. of travel. So I merely get on my 
feet this morning to say that my conviction has not 
been changed. When we protect 70-ton and 100-ton 
cars perfectly, we will not do it in 234-in. travel. En- 
gineers here today will bear me out when I say that if 
you double the travel, you can get four times the pro- 
tection with the same release of gear. So, gentlemen, 
when we do this right, we are going to develop larger 
draft gear travel, as Mr. Demarest has suggested. 

I hope that in the next year the committee will give 
a little thought to providing more space for draft gears. 
We cannot make a car frame strong enough to with- 
stand the shock with 234-in. travel gears. If two cars 
of equal strength come together we are bound to de- 
stroy one of them. We can’t make two cars of exactly 
the same strength. All of our old equipment will go 
out fast if we simply strengthen the new equipment. 
Big capacity draft gears will protect our old equipment 
along with protecting the new equipment. 

R L. Kleine (Penna.): Your draft gear committee 
appreciates and invites the constructive criticisms that 
we have heard and especially the address of my col- 
league, Mr. Demarest. The draft gear development, I 
think,. was retarded considerably by arguments in re- 
gard to travel, studying center sills in order to get in- 
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creased width for draft gear and other details. The 
car construction committee years ago wrestled with the 
question of draft gear travel. 

However, if increased travel of draft gears is the es- 
sential feature, the other features can no doubt be ac- 
commodated to the increased travel. Insofar as the 
slack is concerned, the draft gear travel is 234-in., and 
we have a total of 514-in. on one car between compres- 
sion and a completely pulled out coupler and 534-in. on 
the other car, which gives a total of 11 in. Between 
the couplers themselves, there is a slack of anywhere 
from 7⁄4-in. to 2-in., but that is the only free slack that 
you have if the draft gear is in proper condition. 

The requirements of the specification for sturdiness 
are going to cut down uncontrolled slack, and that is 
the serious thing we have to contend with. Professor 
Endsley said that he advocated 414-in. travel in 1915. 
At that time I think he showed about a million pounds 
stress on the center sills with the draft gears in use at 
that time. If we had that, we would be in trouble all 
the time. I think the important function of the draft 
gear is the reaction; let the travel be what it may in 
order to obtain that reaction, 

Your committee, on page 304 of the report, has 
specifically stated why a high maximum reaction is de- 
sirable: “While a high maximum capacity is desirable, 
yet it should not be secured by too high gear reaction. 
Any gear which shows more than 27,000 ft. Ib. capacity 
should be viewed with suspicion until it is established 
that its reaction is not undesirably high. 

“To these specifications will be added a maximum 
limit for gear reaction. At the present time the chrono- 
graph is felt to be the most reliable instrument for de- 
termining this, but owing to the degree of accuracy and 
skill required to obtain dependable results, it is not con- 
sidered practicable for commercial testing.” 

Now, we have in the country about 2,500,000 cars and 
I think your draft gear committee has made a start in 
regard to getting a draft gear which will function 
properly, We will have to take care of the cars that 
we have to start with and establish a specification in 
order to know just what a draft gear should be. I 
think that we arrive at the point where Mr. Demarest 
started this morning—that we should get a suitable 
draft gear for the future—but the baby can’t run be- 
fore it walks. We will have to first establish a draft 
gear as a basis and then build to the ideal or the ulti- 
mate. 

S. B. Andrews (C. & O.): The committee ought to 
be highly complimented on the work that it has done. 
This is something that the railroads have long needed. 
We have chosen draft gears too often without knowing 
the functions that they will perform in giving sill pro- 
tection, in giving us protection for our cars. The test 
provides a way to get the gear that we may require, 
one of the most suitable for our service and need. As 
far as the travel is concerned, long travel is perfectly 
practicable provided the mechanism has enough cubical 
displacement to provide the necessary spring capacity 
and clutch mechanism to provide a device which will 
maintain a high working capacity and which will per- 
mit complete shock protection of car structure and lad- 
ing on heavy cars moving at high switching speeds, It 
also provides a capacity in sturdiness, endurance and 
recoil. 

Sill protection is the key note of the whole situation. 
Tt has not been included but I understand the committee 
now has it under serious consideration. It think it 
should be included within the elastic limit of the Type 
D coupler. The problem then remains to get a durable 
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gear which will maintain its capactty at the highest pos- 
sible level and for as long a time as possible. I agree 
with the remarks already made by Col. Clark and Mr. 
Lewis, the coupler shank method of blow delivery pro- 
vides an excellent method of determining the ability of 
any gear to protect itself and thereby best serve its fun- 
damental purpose of protecting the car structure and 
lading. 

L. T. Canfield (Union Draft Gear Company): I 
want to congratulate not only the draft gear committee. 
but Purdue University and the American Railway Asso- 
ciation, for making this start on a subject that I have 
been very much interested in for years. I am glad 
of the opportunity to cooperate in this work and you 
may rest assured of the support of the Union Draft 
Gear Company at all times. 

I agree heartily with Mr. Demarest as to what he 
said about the long travel. I think that is really neces- 
sary. It is the time element that is needed for taking 
care of the high speeds at which cars collide. We are 
limited today to 234-in. travel which will take care of 
cars up to 4 miles per hour. A half mile per hour above 
the closing speed of the draft gear will develop the 
weak spot in a car. There are just three ways of doing 
draft gear work: One with the draft gear, one with 
the car body and the other with the car lading or the 
body and lading both working together. If we hope to 
reduce car maintenance cost and damage cost due to 
rough handling, we have got to have better draft gears, 
and I think you are going to have to outline a policy 
of repairing your draft gears at stated intervals. I 
don’t know how long this period should be. Possibly 
one year, or maybe five years, but if anyone tells you 
that a draft gear will run for ten years without atten- 
tion and do the work you are doing today, he does not 
know what he is talking about. Draft gears have too 
much work to do every time you close them as com- 
pared with the air brake. Air brake men say that a car 
weighing 150,000 Ib. will run 12 to 20 ft. if stopped 
with full brake application from a speed of 5 miles an 
hour which is just 25 times the distance permitted with 
draft gears. 

Therefore, it is up to you gentlemen to keep draft 
gears working 100 per cent all the time, or as nearly 
that as possible. I don’t think you ought to worry 
about spending a little money on draft gears when you 
come to consider how much you are spending on the 
total car maintenance. You are paying around $150 per 
car per year to keep your car up, and only about $44 
is the natural wear and tear, this applying to the wheels, 
axles, etc. There is quite a spread between that and 
$150 that is chargeable largely to the bumping the car 
gets, or the failure of the draft gear to prevent damage 
being done the car. You can therefore, see the need 
for keeping the draft gear up. 

C. T. Ripley (A. T. & S. F.): The committee makes 
reference to some road tests of draft gears to check 
the laboratory results. I think this is worthy of some 
consideration. I think all of you have had the experi- 
ence, after making laboratory tests, that the manufac- 
turers will say they feel that the test does not represent 
road service, particularly the man who does not come 
out so very well in his test. 

We have always felt that wherever possible a road 
test should be run after a laboratory test, but three 
years ago we ran a series of draft gear tests with prac- 
tically the identical program used by this committee. 
After that we applicd the same types of gears to 70-ton 
sulphur cars which ran on our own railroad, being in- 
spected at regular intervals. In this particular case I 
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am glad to report that the road test results closely 
checked the laboratory results; that is, up to the pres- 
ent time. The only exception I might mention is that 
sticking in road tests does not seem to develop in the 
same way that it does in laboratory tests. Just why 
this is I can not say. Possibly it is the position of the 
draft gear; that is, horizontally in the car, whereas it 
is vertical in the laboratory test. This may account for 
the difference. 

We have felt also that the reaction warranted perhaps 
more consideration than is given in the committee’s re- 
port, The loss and damage committees are particularly 
interested in this subject because the draft gear has to 
protect the lading of the car. In running endurance 
tests we have used a slightly modified method as com- 
pared with that used by the committee. The commit- 
tee sets a maximum blow as just under solid. We have 
felt that this was an unfair protection to the lighter 
capacity gears. When the cars are struck in the switch- 
ing yards it makes no difference whether the gear has 
a lower capacity or a higher capacity, it has to take 
the blow. Therefore, in setting our upper limit in the 
endurance test we have used a reaction limit instead 
of the gear capacity. That is, we set 600,000 Ib. as the 
maximum reaction under a blow which we would give 
the gear in an endurance test. The theory of this limit 
is that if the reaction is greater than that, something 
must give in the car body. Therefore, the gear punish- 
ment will not continue. The results secured under this 
method, as compared with the committee’s method, were 
not very divergent, however. I merely mention this as 
I feel it is, perhaps, a better theory of setting the limits. 
in the endurance test. 

K. F. Nystrom (C. M. St. P. & P.): I do not be- 
lieve that we have, many of us, fully comprehended 
the work that the gear committee has done, because 
of the far-reaching effect and value it will have for us 
in the future. The Milwaukee has been interested in 
draft gears and draft gear tests for a number of years 
along with other railroads. The tests which we have 
made very closely conform with the results obtained by 
the draft gear committee. In addition we have for sev- 
eral years more or less systematically inspected draft 
gears, and the actual conditions in service confirm the 
draft gear test results very closely. 

We have on the Milwaukee a system of inspecting 
draft gears, which is in our opinion practicable. We 
have issued instructions, which are followed out, to 
inspect the draft gears simultaneously with the air 
brake cleaning and packing of journal boxes. For in- 
stance, for the month of May we inspected 7100 cars. 
Over 10 per cent of the cars inspected had defective 
draft gears. We have spent considerable money in re- 
placing draft gears but we have proved to our own sat- 
isfaction that it is a paying proposition. I will give a few 
figures which will support this statement. In 1926, we 
spent $115,693 on draft gears and draft gear parts. In 
1928, we spent $180,264 on draft gears and draft gear 
parts. In 1926 we spent $236,869 on couplers. 
For 1928 we spent only $105,215 for couplers. 
While we greatly increased the expense in draft 
gears and draft gear parts, we reduced the ex- 
pense in couplers, so that in 1928 we spent 
$64,000 less on the combined coupler and draft 
gear parts. 

It is gratifying to note the willingness of the draft 
gear manufacturers to cooperate with the draft gear 
committee, and I am fully convinced that with reason- 
able time the efficiency of the present draft gear in its 
present limited situation, or space, rather, will be im- 
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proved 100 per cent. In recent years we have had ex- 
perience in connection with truck sides. The manufac- 
turers cooperated with that committee and a result was 
obtained which no one could anticipate at the time. I 
feel that the draft gear committee will have the same 
bright future and I wish sincerely to compliment the 
committee. The specifications probably could be bet- 
ter, but if we are frank with ourselves we know very 
little about draft gears. There is a big field and if I 
sense the committee’s purpose aright, it is just the feel- 
ing its way, and will come out alright. 

Mr. Demarest: I don’t want an impression to get in 
your minds that I disagree with the draft gear com- 
mittee. I don’t want an impression to get in your minds 
that I in any way decry the importance of the work that 
the draft gear committee has done in developing for 
us a knowledge of the actual operations of the gears 
which we did not have before. I do feel, however, that 
we can’t blind ourselves to the fact that today, or at 
some time in the future, a condition has got to be met 
which can’t be met by a draft gear redesigned on the 
basis of the present limited travel length and width. 

I appreciate the fact that the draft gear committee 
in presenting its specifications for a draft gear has de- 
veloped it along lines which are economical in that it 
will probably take the better developments in the vari- 
ous gears and combine them in a way which will cost 
less for maintenance. I am interested, of course, from 
the standpoint of our railroad, as you all are, in the 
money that it costs you to maintain equipment. Don’t 
forget, however, that in maintenance there are two 
items. One is the cost of maintenance of the gear and 
the other is the cost of the maintenance of the car. I 
am not at all anxious to protect the draft gear. I am anx- 
ious to protect the car, and if that car protection is 
properly developed, with the development of the draft 
gear, we will have to have a draft gear that we can 
maintain economically. i 

I don’t know whether any of you have ever asked 
the question, what the horn on the coupler is for? Why 
should it be there? The only thing we are using it for 
today is to help out the draft gear when it hits solid, 
and the end sills of the cars show the effect. I would 
carry the development further. We should not have to 
have a horn on the coupler. We ought to have a draft 
gear that in itself will not only protect the coupler, but 
will protect the car body, and the point that I am trying 
to make today, and that I sincerely hope will be given 
some attention, is not that the work of the draft gear 
committee shall be limited at all. Let it proceed with 
what it is doing. 

I firmly believe that the ultimate development of the 
draft gear does not lie with the specifications before 
us today. Let the committee carry on the work and 
the development of the draft gear, but don’t delay until 
that work is done, because it will be 5 or 6 years before 
designs can be developed and tested, and it may be 
longer. I sincerely hope that the two operations can 
be carried on at the same time, that the seven require- 
ments can be increased to eight or possibly more, and 
that specifications can be developed for a gear which 
will not only take care of itself and the coupler, but 
will also take care of the car. 

Mr. Gray: There seems to be an impression that 
we have neglected the item of reaction in these tests. 
I would like to point out a few places in the report 
which will correct that impression. In the official cap- 
acity tests, starting on page 108, those force closure dia- 
grams are for that purpose. They show the draft gear 
reactions. There are 20 pages or so of those diagrams 
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and they take in the endurance tests. You can readily 
see that we have not neglected this feature of draft 
gear reaction. 

Perhaps the impression that we did neglect it comes 
from the fact that we did not set a desired limit for 
draft gear reactions. The reason for doing that is plain. 
We have stated our opinion that the chronograph is the 
only real instrument for determining reaction, but on 
account of the skill and accuracy required to. secure de- 
pendable results with the chronograph, we do not rec- 
ommend it as a practical device for taking commercial 
tests. Now, at the present time we have no optional 
method to recommend. Therefore we do not recommend 
a reaction test. Obviously it would be useless to rec- 
ommend a reaction and then give you no means of de- 
termining it, but please bear in mind that we have de- 
termined the reaction of those gears which were tested 
and the results are contained in the report. Others 
could obtain those results if they would go to the ex- 
pense we have gone to, but we do not feel like recom- 
mending that for standard practice. 

C. E. Chambers (C. R. R. of N. J.): I just want to 
answer Mr. Demarest’s question about the purpose of 
the horn on the coupler. I would say it is so you would 
know where to find the drawbar. (Laughter) I think 
that if you were to remove the horn sometimes you 
would find the coupler under the center of the car. All 
you have to do is to go out in the yards and look over 
the cars and you will find out the draft gear is doing 
the work, and that is enough. I have seen cars in serv- 
ice over two years without a mark on the horn of the 
coupler, and I have seen others that had only been out 
about a month that showed very plainly what the horns 
were there for. 

F. H. Hardin (N. Y. C.): I move you the adoption 
of the report of your Committee on Couplers and 
Draft Gears and in that include especially Mr. Kleine’s 
closing remarks regarding the formulation of a proper 
specification in cooperation with draft gear manufac- 
turers. 

Mr. Chambers (C. R. R. of N. J.): I second the 
motion. 

Mr. Demarest: In view of the value of the contri- 
bution which the draft gear committee has made to the 
American Railway Association, the most thorough in- 
vestigation of the draft gear conditions which are there 
presented to us, I move you that the association vote 
them a unanimous vote of thanks. 

The motion was duly seconded, put to the convention 
and carried by a rising vote. 


The original safety valve of the John Stevens locomotive 
which was loaned by the Smithsonian Institute to 
Stevens Institute of Technology, Hoboken, N. J., 


at the time of Dr. Harvey N. Davis’ inauguration 
as president of Stevens 
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Report on Design of Shops and Engine Terminals 


It is realized by many mechanical 
officers that the time is at hand 
when great improvements ‘can be 
made in the manufacture of power, 
and in the arrangements for fur- 
nishing power and heat in many of 
the railroad shops throughout the 
country. There are many cases 
where the plants in use, for the 
purpose of furnishing power or 
heat, are so obsolete and inefficient, 
that they are an extensive loss to 
the roads owning them. There are 
cases where, if a thorough investi- 
gation were made, a modern plant 
could be constructed and the re- 
turns realized from the investment 
would be surprising. Many plants 
are operated to furnish heat only at points where but little 
power is required, and frequently such quantities of power can 
be purchased advantageously. The cost of operation and the 
investment necessary to furnish power in such cases prohibits 
its manufacture. However, many plants are operated where 
the power requirements, in ratio to the heating requirements, 
are large; and yet, such plants are operated as heating plants, 
and power is purchased from a utility company. Where a 
certain balance between these requirements exists, great 
economies are possible by manufacturing both power and heat. 

For the purpose of making a study of a modern power plant 
suitable for the operation of a railroad terminal and back shop, 
as for example, the main shop or one of the main shops on 
a system, it is necessary tc assume the hypothetic consists, as 
is believed to be typical in general extent for the purpose of 
power requirements. 
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Locomotive shops, erecting and machine shops of 24 pits. 

Boiler, tin and tank shop. 

Blacksmith shop. 

Coach shop, capacity, 16 passenger cars. 

Paint and upholstering shops. 

Wheel and air-brake shops, blacksmith shop. 

Freighter shops, 90 ft. by 600 ft. 

Store house. 

Offce building. 

Roundhouse, about 50 stalls. 

Average to maximum heating requirements, 2,000 to 3,600 b.hp. 

The power plant to serve this typical shop is to consist of a 
modern steel and brick structure, located to give the best con- 
ditions in regard to distribution of steam heat and air lines as 
well as convenience to tracks. The steam generating plant 
consists of five 400-hp. water-tube boilers, with space for one 
additional boiler for expansion of terminal and shops. Where 
the fuel is coal, boilers should be stoker fired; traveling grates 
for free burning coal; or retort type for coking coal, the 
coal to be handled by elevators and conveyors from track hop- 
pers where cars can be unloaded with least expense. The ash 
should be handled by chain conveyor, steam or vacuum system 
to discharge into receiving hopper or directly into car. The 
boiler room should be equipped with modern appliances to check 
performance and for economical operation. The boilers are to 
be operated on forced draft and the waste gases removed by 
a stack of brick or concrete construction or induced draft. 

In the engine room the proposed arrangement consists of 
steam-driven compound air compressors and mixed-pressure 
steam turbines. Fire pumps and other auxiliary apparatus may 
be placed in the engine room. The engine room part of plant 
is to be excavated for a basement. The steam turbines are to 
be connected on surface condensers. Condensers and auxiliary 
apparatus are in the basement. A spray pond or cooling 
tower, as an adjunct to the plant, is necessary unless an 
abundance of water, such as a river, is available foer cooling. 

The operation of the plant, in the season when no heat is 
required, is such that the greater portion of high-pressure steam 
is used to run the compressors—these in turn exhaust into the 
turbinee at a gage pressure of about five pounds and the steam 
is finally exhausted ta the condenser. It is necessary to add a 
small amount of high pressure steam to the turbine to offset 
condensation in the exhaust from the compressor, and it is 
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necessary to add more high-pressure steam if the compressor 
load is light or the turbine load is heavy. The turbine balances 
this load automatically taking in the high pressure steam to 
effect the balance. The condenser makes it possible for the 
turbine to extract power from the low-pressure steam—the 
higher the vacuum, the more power is extracted. 

In the heating season high-pressure steam is fed directly to 
the turbines as well as to the compressors. The compressors 
exhaust into the heating coils at five pounds gage or less. The 
greater portion of the steam is extracted from the turbines by 
the heating coils—that is, connections are so made that ‘steam 
is exhausted at a low pressure from one of the stages of the 
turbine. A small portion goes to the final stage and is ex- 
hausted into the condenser. 

One of the large electric manufacturing companies advises 
these mixed-pressure turbines will operate, for example, at full 
capacity or 1,000 kw. on 32,600 lb. of steam per hour at 200 Ib. 
gage and 100 deg. superheat, and that 31,400 Ib. per hour at 
7 lb. gage can be extracted and used in the heating system. At 
one-half capacity or 500 kw., this turbine will operate on 18,000 
lb. of steam per hour and 17,000 Ib. can be extracted. This is 
called extraction operation. 

These machines can also be operated on mixed pressure. At 
full capacity, or 1,000 kw., the theoretical consumption is 31,600 
Ib. and at one-half capacity or 500 kw., the consumption is 
20,000 Ib. of low-pressure steam. It is doubtful, however, if 
this kind of operation is desirable for the reason that the low- 
pressure steam contains some water and has the effect of 
cutting and wearing the blades. This can be prevented by 
mixing a small amount of high-pressure steam. A combination 
or mixture as follows should give good results: At 1,000 kw., 
28,000 lb. of low-pressure and 2,000 1b. of high-pressure steam, 
and at 500 kw., 18,000 lb. of low-pressure and 1,000 lb. of 
high-pressure steam per hour. This is called mixed-pressure 
operation. The operation, of course, depends upon conditions 
and upon the skill and understanding of the apparatus by the 
operator. 

It is estimated that a plant as described in the foregoing 
can be built for a total cost of from $400,000 to $450,000 de- 
pending on local conditions, quality of component parts and 
modern devices, instruments, etc., included. Assume that the 
cost is $415,000—divided $190,000 for the boiler room and $225,- 
000 for the engine room—and further assume that the cost of 
wages is $1,200 per month. 

In attempting to estimate the cost of current and cost of 
steam manufactured by a hypothetical plant such as suggested 
the committee is mindful of the difficulty of obtaining reliable 
and authentic data, that the cost of diverse items according to 
location and season, etc., and the cost of units of output varies 
with the amount or quantity because of certain fixed charges 
being more or less constant. It is believed, however, that the 
figures shown are fair averages and that the report will be 
helpful in checking up power and heating costs. Each item 
can be checked and verified without difficulty to compare with 
localized and special conditions. 


Cost of Steam 


There are certain fixed charges in a plant of this kind which 
remain almost constant regardless of the power produced. The 
fixed charges for the boiler plant only are: 


Interest on Investment .. $190,000 @ 6 per cent............ $11,400 
Depreciation ............ Bs 24) percents vicky sine s0e 7,600 
Repairs: orri aeiae hae @ % per cent..........., 950 
DUpplies. Gavan sim weno @ 4% per cent RaRa le Nes Do 950 
Taxes and Insuance .. @ 1 per cent aT E aps 1.900 
Wages (for portion of boiler operation $800 per on Saree 9,600 
The yearly overhead charges for boiler plant only ............. $32,400 


These charges will remain approximately the same whether 
the plant is running at full capacity or half capacity. The mean 
or average output will govern the average cost of steam. There 
are other items which vary with the output. The main one of 
these is cost of coal. Water also is a variable item and will 
be dealt with later. 

The cost of steam is customarily expressed in cents per 1,000 
Ib. delivered. It is evident that the quality of steam delivered 
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affects this cost, all other things being equal. For example: 
High-pressure highly superheated costs more per pound than 
low-pressure saturated steam, because it contains more heat. 
All of the steam produced by the boilers, however, can not be 
delivered through the steam mains. Some part of that is re- 
quired to operate auxiliary apparatus. This quantity will be 
taken at 10 per cent so that only 90 per cent is actually de- 
livered and the cost must be figured on that basis, in this ex- 
ample. The overhead charges can be expressed in cost per 
day or cost per hour and are respectively $88.79 and $3.70. 

The boilers considered in this report are assured to be of 
the latest design equipped with stokers and fuel-saving devices 
to give a maximum of guaranteed efficiency, but it is realized 
that such maximum efficiency cannot obtain in a range of 
operation from less than 100 per cent rating of the boiler to 
200 per cent. It is safe to say, however, that with a rating of 
from 75 per cent to 175 per cent of the commercial boiler rat- 
ing, an average of 73 per cent combined efficiency of the fur- 
nace and boilers should be obtained, without difficulty, in an 
up-to-date installation, with competent attendants. The plant is 
designed to burn low-grade, cheap coal, such as screenings, etc. 
These vary, of course, depending on location, but assuming coal 
from the midwestern belt of Indiana and Illinois, screenings 
with a value of 11,500 B.t.u., will be considered. The proposed 
operation of this plant is to furnish steam at 200 Ib. gage pres- 
sure and a temperature of 500 deg. The reason for choosing 
this pressure and temperature is that the manufacturers of 
valves and fittings make a demarkation in the conditions for 
which such valves and fittings are suited. The next step higher 
in quality of fittings increases the cost of this material to a 
very great extent. The heat content of such steam is figured 
at 1,086 B.t.u. per pound—bearing in mind that the feed water 
is returning to the boilers at or near 212 deg., that this is 
possible by using steam from auxiliary apparatus, for the feed 
water heaters—the steam used in auxiliary apparatus to be 
deducted from steam generated and as before mentioned, this 
is to be 10 per cent. Therefore, the heat recovered from this 
apparatus will be direct gain. The amount of water evaporated 
per pound of coal is: 11,500 X .73 + 1,08 = 7.73. 

(Under these conditions, the committee presents a table 
showing that, with coal at $2 per ton, the cost of steam per 
1,000 Ib. delivered to the main varies from 26.6 cents at 50 per 
cent of commercial rating—all boilers working—to 17.2 cents at 
200 per cent commercial rating. With coal at $5 a ton the cost 
varies from 48.4 cents per 1,000 Ib. at the main to 38.5 cents 
for the same ranges of loading.—Eprtor.) 


Cost of Power 


The same conditions in regard to fixed charges, of course, 
also apply to the business of producing power. Therefore, the 
fixed charges for the power end of this plant are: 


Interest on Investment $225,000 @ © per cent. $13,500 
Depreciation .......... 4 per cent. 9,000 

Cpairs we. eee eee eee @ % per cent. 1,125 
Supplies ............. @ % per cent......... 1,125 
Taxes and Insurance.. CONG eerste eis 2,250 
Yearly wages (for portion of power operation $400 per mo.).... 4,800 
The fixed charges for the engine room are..........eeeeeeeeee $31,800 


The overhead charges amounting to $31,800 per year, can be 
expressed in cost per day or per hour and will respectively be 
$87.12 and $3.63. 

These overhead charges will remain nearly the same, regard- 
less of the amount of power produced. The plant is designed to 
produce compressed air and electrical energy. The compres- 
sors—two 3,500 cu. ft. per min. capacity, and one 1,000 cu. ft. 
per min. capacity to operate to compress air to 110 [b.—are to be 
compound steam engines or may be of the unaflow type. In 
the non-heating season they will exhaust into the turbine and in 
the heating season into the heating system. It is the opinion 
of this committee that, for this size of plant, they are of sizes 
best suited to the conditions gencrally to be met in railroad- 
shop operation. The two 3,500-cu-ft. machines should be large 
enough to cope with the heaviest loads encountered. Under 
certain conditions, one of these units would carry the load and 
under other conditions, one large and the smaller 1,000-cu. ft. 
machine would be able to carry the load. There is also the 
advantage of being able to overhaul and repair any one unit, 
without crippling the shop operation. 

What has been said about the compressors, size of units, etc., 
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should generally also be true as to the turbo-generators. The 
generators, two in number of 500 kw. and 1000 kw. capacity, 
should be suitable for 440 volts, if the distances to where the 
power is used are not excessive. The current is carried to the 
switchboard within the power room or as may be thought 
convenient and distributed from there. Transformers are to be. 
used where lighting circuits are connected. It may be advisable 
to install a small d.c. unit to meet certain conditions. The costs 
given in the following table, are based on theoretical efficiencies. 
The cost of air which is expressed in cost per 1000 cu. ft. of 
free air, compressed to 110 Ib. gage pressure is based on .185 
hp. required for two-stage compression. The quantity, 1000 
cu. ft. of free air compressed per minute, is therefore equal to 
the rate of 185 hp. The variation in cost is dependent on the 
cost of steam per 1000 Ib. and upcn the quantity produced. 
The cost of electrical energy is based on theoretical consump- 
tion of steam of the turbines. The variation in cost depends 
on the cost of steam per 1,000 lb. and upon the quantity pro- 
duced. 

It can readily be seen that costs rise with the cost of steam 
but rise very high when production is low. It, of course, is 
not possible to say what should be the exact cost of power, it 
depends on too many things. Your committee, however, will 
endeavor to show what the cost of power and heat would ap- 
proximate under given conditions assumed. These figures can 
be used for comparison and check, in all of the several items, 
which constitute the total and final values. 


Cost in Cents of Compressed Air, Per 1000 Cu. Ft. of Free 
Compressed to 110 Lb., and Cost of Electrical 
Energy Under Varying Cost of Steam and Output 
hen Exhaust Steam is Used for Heating 


WINTER SEASON 


Approx, 
cost 6000 3000 1000 

of steam cu. ft. of cu. ft. of cu. ft. of 
1000 = airper 1000 kw. air per 500 kw. air per 166 kw. 

b., cents minute perhour minute perhour minute per hour 
17 -6662 2963 1.1702 -4990 3.2050 1.3225 
18 .6758 -3029 1.1798 -5070 3.2160 1.3365 
21 7042 3234 1.2082 .5310 3.2480 1.3775 
24 -7330 3435 1.2370 5550 3.2800 1.4186 
27 7615 3637 1.2655 -5790 3.3110 1.4597 
30 .7900 3840 1.2940 -6030 3.3430 1.5007 
33 -8190 -4043 1.3230 .6270 3.3750 1.5420 
36 -8490 4245 1.3530 -6510 3.4070 1.5830 
40 8855 4515 1.3895 6830 3.4490 1.6370 
48 .9620 5056 1.4660 7470 3.5340 1.7470 

SUMMER SEASON 
Wuen Tursines Arg oN MIXEDPRESSURE OPERATION 

17 -9860 4452 1.4900 -6895 3.5610 1.5735 
18 1.0140 +4606 1.5180 -7087 3.5920 1.5998 
21 1.1000 -5072 1.6040 -7664 3.6870 1.6864 
24 1.1840 -5537 1.6880 .8240 3.7810 1.7716 
27 1.2700 -6002 1.7740 -8816 3.9050 1.8758 
30 1.3540 -6468 1.8580 9393 3.9700 1.9420 
33 1.4390 -6933 1.9430 -9969 4.0650 2.0272 
36 1.5240 -7494 2.0280 1.0545 4.1590 2.1124 
40 1.6380 -8019 2.1480 1.1314 4.2850 2.2260 
48 1.8640 .9259 2.3680 1.2740 4.5350 2.4532 


Opinions may vary as to the advisability of operating steam- 
driven air compressors. The advantage in this is a possible 
lower first cost and slightly lower cost of operation. The dis- 
advantages are cylinder oil in the exhaust and consequently in 
the turbines and the heating system, unless caution is used, first 
in reliable oil removers and second in the operation. 

The advantage in operating steam turbo-generator and motor- 
driven compressors is freedom from the above annoyances, 
but the overall efficiency on the compressors is sure to be less 
and conscquently will result in higher cost per 1000 cu. ft. of 
air. The first cost will likely be higher, because of more units 
cr larger units of turbines and condensors. 

For the purpose of giving a more concrete idea of these 
figures and to make it possible to check and compare costs 
against existing plants, it is assumed that the hypothetical plant 
is operated through a year’s time and that the cost Le shown. 
A set-up of given conditions, of course, is necessary, and 
these conditions are thought to be within reasonable limits. It 
is believed that for a shop and terminal layout, as suggested in 
this report, the following approximate quantities and heat would 
be required. 


Conditions For the Winter Months 


Power in kilowatt-hours co.cc. cece cece eee ee eeeee 1,600,000 
Compressed it nenda emoes nis tae ele, bier aia eee 480,000 M. cu. ft 
Heat in 1060 Ib. of steam... ccc cece eee eee eee ee 280,000 M. Ib. 
High-pressure steam for round house..........e0e 45,000 M. lb. 


These figures are based on 181 days operation. 
Full working days @ 8 hrs. 151 days. 
Holidays ....... cece eee 30 days. 
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The compressors are working on an average load of 4,500 cu. 
ft. per minute, 8 hours times 151 days. The small unit is on an 
average load of 800 cu. ft. per minute the balance of the time; 
that is, 16 hours times 151 days and 24 hours times 30 days. 


Cost of Operation 


23,050 tons of coal @ $2.00.......... $46,100.00 
Fixed charge, boiler room, 181 days.. 16,060.00 
Fixed charge, engine room, 181 days.. 15,760.00 

Total cost winter months.............0es eee eeeeeeeeeee $77,920.00 


The average rate of output of the boilers is found as fol- 
lows : 325,000 M Ib. of steam required for heat and power. Ten 
per cent of the gross output is required for auxiliary apparatus. 
325,000 M times 1.111 equals 361,000 M Ib. and 361,000 M times 
1986 divided by 33,500 times 4,344 divided by 1086 is 2,700 b. hp. 
nearly. At this rate the cost per 1,000 lb. cf steam is 19.12 
cents. 

The average hourly output cf the turbo-generators is 1,600,- 
000 kw.-hr. + 4,344 hours = 368 kw. These machines are 
working on the same hour arrangement as the compressors: 
800 kw. in the eight hour day and 200 kw. for the balance of 
the time. 

The average hourly output of the compressors is: 480,000 
M cu. ft. > 4,344 = 110,400 cu. ft. per hour or 1,840 per 
-minute. The approximate cost can be found in the table—for a 
check only. It is better to calculate it. The rate of cest of elec- 
tric energy is .6642 cents per kw. hr. and of compressed air 
is 1.83 cents per 1,000 cu. ft. compressed. 

The total heating requirements in this case are, of course, 
assumed. 

The total value of products in this period, then is: 


1,600,000 kw. hours @ .6642 cents...........0.- $10,620 
480,000 M cu. ft. compressed air @ 1.83 cents....... a 8,780 
87,000 M Ib. exhaust steam (htg.) @ 19.12 X .8233 cents.. 13,680 
193,000 M Ib. high pressure steam (htg.) @ 19.12 cents...... 6,900 
45,000 M db. high pressure steam (round house) @ 19.12 cents 8,600 
Total value of products .......cccccccnvccccrecceccccess $78,580 


which amount balances closely with the cost. 

The steam to the enginehouse, other than heating, is based 
on the number of engines turned and is assumed to be 100 per 
day. The amount of steam per engine is 3,000 lb. The steam 
is for the blower lines, washout pump service, etc. The heat- 
ing load makes up the balance of the requirements. A portion 
of the steam used for heating is exhaust steam, depending on 
the requirements for power. The average rate of output of the 
boiler plant in this case is about 83,000 lb. of steam per hour. 
The average requirement for power is about 19,300 Ib. per 
hour. The maximum requirement is nearly 70,000 Ib. per hour. 
The steam used in the power engines is charged according to 
the amount of heat available to the engines and the balance 


Report on Specifications 


Your committee submits the fol- 
lowing report on subjects before it 
during the past year. 


Revision of Standard 
Specifications 


Exhibit A.—Specifications for 
Gaskets for Air Brake Hose: In 
view of some trouble that has been 
experienced with inferior quality of 
gaskets which, however, met the 
low physical requirements of the 
present specifications and, because 
the gaskets as furnished by the 
majority of manufacturers have 
higher physical properties, it is 
desirable to bring the specifications 
up to the present state of the art and eliminate the lower quality 
gaskets. Accordingly it is recommended that Section 4, Tension 
Test, be changed to increase the requirements for tensile 
strength and elongation as shown below (the present require- 
ments being shown in brackets). 


F. M. Waring 
Chairman 
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of the heat is charged to heating. Where insufficient exhaust 
steam is available for heating, high-pressure steam to augment 
the demand must be charged at full cost. For the summer 
months: 


Power in kilowatt-hours ............ceeeeceeeeees 1,622,000 
Power in compressed air in 1000 cu. ft............ 486,000 M cu. tt. 
High pressure steam, in 1000 Ib. for round house.... 45,000 M lb. 


These figures are based on 184 days operation. 
Full working days @ 8 hrs. 154 days. 
Holidays days. 


These compressors are working on an average load of 4,500 
cu. ft. per minute, 8 hours tımes 154 days. The small unit on an 
average load of 800 cu. ft. per minute the balance of the time. 
That is, 16 hours times 154 days and 24 hours times 30 days. 
The average output of compressed air is 486,000,000 + 4416 hr. 
= 110,000 per hour or 1830 cu. ft. per minute nearly. The 
turbo-generators are working at a load of 800 kw. 8 hrs. times 
154 days; and 16 hrs. times 154 days, plus 24 hrs. times 30 days 
at a load of 200 kw. This totals approximately 1,622,000 and 
divided by 4416 is an average output of 368 kw. The cost of 
operation is: 


6,460 tons of coal @ $2.00.......... anara R an S eee $12,920 
ixed charges, boiler room 184 days...............-....000. 16,340 

Fixed charges, engine room 184 days......................-- 16,040 
Total cost summer months ............ccccecccccccceses $45,300 


The average cost of air per 1000 cu. ft. compressed, is approx- 
imately 2.577 cents. The cost of electric energy is approximately 
1.3 cents per kw.-hr. 


The total value of products is: 


1,622,000 kw. hrs. @ 1.3 cents $18,300 

486,000 M. cu. ft. of compressed air @ 2.577 cents.. aes 12,520 
45,000 M. lb. high pressure steam (round house) @ 32.1 

CONES AEE TES Eres o Sas OF ATTA ea Ses 14,450 

$45,300 


which agrecs closely with the cost. 

The report was signed by W. A. Callison (chairman), super- 
intendent motive power, Chicago, Indianapolis & Louisville; 
J. M. Henry, assistant chief motive power, Pennsylvania; B. P. 
Phelps, engineer shop extensions, Atchison, Topeka & Santa 
Fe; J. A. Brossart, general master car builder, Cleveland, Cin- 
cinnati, Chicago & St. Louis; J. Burns, works manager, Cana- 
dian Pacific; G. F. Hess, superintendent motive power, 
Wabash; A. M. McGill, assistant superintendent motive power, 
Lehigh Valley. 


Discussion 


[In the absence of Chairman Callison, the report was 
presented by B. P. Phelps (A. T. & S. F.)—Editor.] 

On motion, the report was accepted and the commit- 
tee continued, 


and Test for Materials 


4. Tension Test—Gaskets shall be subjected to a tension test by insertin 
into the gasket two semi-circular blocks, each having a 180-deg. fillet o 
the same radius as the original inner radius of the gasket, and pulled at a 
speed of 20 in. per minute. Under this test the gasket shall show a 
minimum tensile strength of 150 [90] lb. and a minimum elongation of 
275 [200] per cent. 


Revisions of Recommended Practice Specifications 


Exhibit B.—Specifications for Cast Steel Truck Side Frames; 
Exhibit C.—Specifications for Bolsters; Exhibit D.—Specifica- 
tions for Coupler Yokes. As a result of co-operation between 
representatives of the Car Construction Committee, the manu- 
facturers and the Specifications Committee, the present joint 
specifications for Side Frames, Bolsters and Coupler Yokes, 
have been revised and separated for more convenient use. This 
was principally due to changes in the Side Frame Specifications 
whereby the material has been limited to cast steel and the 
physical test requirements have been raised. The Bolster and 
Coupler Yoke Specifications are the same as now appearing in 
the Manual with a slight increase of physical requirements for 
the Bolsters and certain changes of form in both specifications. 

It is thought proper to call the attention of the Association to 
the increased physical requirements for the side frame tests 
with the statement that these requirements are being met by 
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certain designs now furnished but that a number of designs of 
frame now in service will have to be gone over and strength- 
ened in order to meet these requirements. This is no reflection 
on the adequacy of the present design for the service, but the 
improvement in the design and manufacture of side frames has 
warranted increasing the requirements to agree more nearly 
with modern practice and the old designs should be made 
obsolete or strengthened accordingly. 

The test requirements have been limited to static tests as in 
the present specifications. Some consideration was given to the 
desirability of including a fatigue test to be made at the option 
of the purchaser but due to the fact that neither the Associa- 
tion nor any of the member railroads possessed facilities for 
making such tests, your committee felt that a fatigue test re- 
quirement would be impracticable at this time. Some fatigue 
tests on side frames have been conducted by the Car Construc- 
tion Committee and by individual railroads, but the subject is 
one which requires further study. Your committee believes 
that active consideration should be given to the merits of this 
method of testing side frames and would be glad to co-operate 
with the Car Construction Committee, or to act separately, if 
approved by the Association, in an investigation with a view to 
making definite recommendations at as early a date as may be 
possible. 


New Specifications—Recommended Practice 


Exhibit E.—Specifications for Carbon Steel Forgings, Nor- 
malized and Drawn. These specifications have been prepared 
on the basis of experience of some of the members and in view 
of the demand for forgings with higher physical properties than 
can be obtained under the present Specifications for Annealed 
Forgings. These specifications are offered as representative of 
the grade of forgings that is coming into more general use each 
year in the field of parts subject to reversing stresses or where 
a material with higher elastic limit and ductility is desired. 

Exhibit F—High Chrome Steel Rivet Material and Rivets for 
Nitric Acid Tank Cars. 

Exhibit G—High Chrome Steel Seamless Tubing for Nitric 
Acid Tank Cars. 

Exhibit H—High Chrome Steel Castings for Valves for 
Nitric Acid Tank Cars. 

Exhibit I—High Chrome Steel Tank Plates for Nitric Acid 
Tank Cars. 

These specifications have been prepared on the request of 
the Committee on Tank Cars to cover material suitable ‘for 
building nitric acid tank cars. Your committee has had no 


experience with such material but has used the practice of the 
du Pont Company as a basis for these specifications, and has 


sy i 
KNIFE EDGE SPACING 


FOR CLASS ‘CAND D SPRINGS 


RNIPE EDGE SPACING FOR FSPRING NEST 
WITH £ END-SPRINGS SEATED ABOVE MIDDLE GROUP 
Fig. 1—Recommended method for vertical test loading of 
truck side frames, showing knife-edge spacing 


also obtained some helpful suggestions from several manufac- 
turers of the material. 


Exhibit B—Specifications for Truck Side Frames, 
Cast Steel 


1, Scope.—These specifications cover cast steel side frames for freight 
equipment with integral or separable journal boxes. 
2._Material.—Shall be of cast st in accordance with Grade “B” of 


A. R. A. specifications for steel castings, which form a part of these 
Te Design (a) The basis of design shall be the axl c 
. Design.—(a e basis of desi sha. e axle capacity “C.” 
ee maximum combined unit stress in) the deign shall not exceed” 16,000 
» per sq. in. 
spring base (or its 
verse load shall be 


The vertical design load shall taken as acting on the 
uivalent, for test) and shall be 144 C. The trans- 
en as acting on the bolster guides, one-half on each 


TRUCK SOE WITH INTEGRAL JOURNAL BOXES 


NL wooo on Leao sme i neer Tora 
TT 


a) 
a 


Fig. 2—Method of transverse test loading for cast steel tr uck side frames 
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guiae—on a line located above the nominal center line through the two 
axles, an améunt equal to the journal diameter of axle less 1% in., and 
shall be 0.4 C. H 

(b) “T” sections, angles and vertical web l-beam sections are pro- 
hibited under these specifications. > 

4. Test Requirements.— (a) The basis of test for side frames shall be 
the axle capacity (C) in accordance with the values given in Table I 


Table I 
C—Capacity of axle 
Size of journal, in. db.) Type of truck 
E 3 32,000 2C 
54x10 40,000 2D 
6 xll 50.000 2E 
642 x12 ol „uuU 2F 


(b) The vertical test load shall act on the spring base, or its equivalent. 
The transverse load shall act on the bolster guides, one-half on each 
guide, on a line located above the nominal center line through the two 
axles, an amount equal to the journal diameter of axle less 1% in. 

(c) The deflection measuring instruments shall be located midway be- 
tween supports of specimen and shall be set at zero under an initial load 
of 5,000 Te Jn the vertical test only a load of 20,000 Ib. shall be applied 
to the frame for five minutes, and then released to 5,000 lb. The load 
for the deflection measurement shall be 5,000 lb. additional to the load 
shown in Table II, but the load for the permanent set and minimum 
breaking load shall be as given in Table II. 

5. Tests—(a) At least two specimens of each new design shall be tested 
on a suitable static testing machine. The vertical and transverse tests 
shall be made separately. In the case of separable journal boxes, the 
boxes ang parts shall be assembled and bolted into place for the vertical 
test only. 

(b) Side frames shall comply with the requirements shown in Table II. 


Table II 
Side {names 
Vertical, lb. Transverse, lb. 

Load for zero setting of instrument. ....... 5,000 ri 
Load at 0.04 in. maximum defiection...... 2.25C aa 
Load at 0.07 in. maximum deflection...... ania 0.60C 
Load ať 0.01 in. maximum permanent set.... 4.50C 1.20C 
Minimum breaking load ..........2eeee008 12C aires 


6. Loading Diagrams.—Fig. I shows the recommended method of vertical 
test loading. The knife edges shall be located in accordance with the 
spring grouping as shown. Fig. 2 shows the method of transverse test 

ing. 

7. Marking.—In addition to the requirements for marking given in 
A. R. A. Specifications for Steel Castings, all truck side frames ll bear 
the cast letters A. R. A. followed by the date of issue or re-issue of this 
specification to which they conform. 


Exhibit C—Specifications for Truck Bolsters 


1. Scope.—These specifications cover truck bolsters for freight equipment 
with either integral or separable center plate. . 

. Material—May be of cast steel, structural steel, or forged iron or 
steel, in accordance with A. R. A. specifications. 

3. Design.—All standard fundamental A. R. A. 


; J € requirements, not 
specifically mentioned herein, shall also govern. 


Table III 
Size of journal, in. Type of truck Vertical load = P, 1b. 
5 by 9 2C 62,000 
5% by 10 2D 77,000 
6 byll 2E 96,000 
6% by 12 2F 115,000 


The basis for the calculation of maximum combined unit stress shall be 
the vertical load equal to “P” as given in Table III, and the transverse 
load equal to 0.25 P. 


Fon Cenren Load Test 


GRADUATED MEASURING Dian 
IsI BAR GROUND ON Four Sots 


The vertical load shall be taken as acting on tue center line ot tne 
bolster anywhere within 8 in. each side of the center of the bolster; also 
anywhere from the center of spring support to a point 23 in. from the 
center of the bolster. The section moduli shall decrease uniformly from the 
section 8 in. from the center to the section 23 in. from the center of the 
polster. The transverse load shall be taken as acting on the neutral axis 
(or, for test, on a line 5 in. below the center plate bearing face), and shall 
be applied only at the center of the bolster. On this basis of calculation for 
checking relative designs, the maximum combined unit stress in the design 
shall not exceed 16,000 Ibs. per sq. in., and the maximum unit stress for 
vertical or transverse loads considered separately shall not exceed 12,500 
. in. for vertical load equal to “P” or horizontal load equal 


4. Test Load Requirements.—(a) At least two specimens of each new 
design shall be tested on a suitable static testing machine. The two speci- 
mens selected shall be good average product. 

(b) Bolsters shall comply with the requirements in Table IV, the 
vertical and transverse tests to be made separately. The vertical loads 
shall be applied separately at center plate, and at one side bearing. 


Table IV 
Vertical 
Center Side 
late bearing Transverse 
: i b.) (lb.) (1b.) 
Load for zero setting of instrument . 3,000 5,000 5,000 
Load at 0.055 in. max. deflection E 1.5P Aan 
Load at 0.075 in. max. deflection.. 1.5P salei 1.0P 
Load at 0.025 in. max. permanent sa E 2.5P 2.0 P 
Maximum load not less than............ 5.5P Jasi irek 


(c) The deflection measuring instruments shall be located midway between 
supports of specimen, and shall be set at zero under an initial load of 
5,000 lb. after a load of 20,000 lb. has been applied for five minutes and 
then released to 5,000 lb. The load for the deflection measurement shall 
be 5,000 lb. additional to the load shown in Table IV, but the load for 
the permanent set and maximum load shall as given in Table lV. 

5. Loading Diagrams.—Fig. 3 shows the recommended method for verti- 
cal test loading and Fig. 4 for transverse test loading of truck bolsters. 


Exhibit D—Specifications for Coupler Yokes 


1. Scope.—These specifications cover coupler yokes of either horizontal 
or vertical plane types for freight equipment. 

2. Material.—May be of cast steel, structural steel, or forged iron or 
steel, in accordance with A. R. A. specifications. 

3. Design.—Each coupler yoke design intended for use with type “D” 
coupler and 6 in. x 11⁄4 in. key, shall meet the following design require- 
ments; if made from Grade “A” cast steel, or its equivalent, the tension 
area shall not be less than 12 sq. in.; and if made of Grade “B” steel, 
or its equivalent, the tension area shall not be less than 10% sq. in. 

4. Test Hage verstne = (8) At least two specimens of each new design 
shall be tested on a suitable static testing machine. 

(b) The method of support and loading shall be equivalent to service 
conditions on tangent track. The maximum set shall not exceed .031 in. 
under a load of 325,000 lb. The breaking load shall not be less than 
550,000 lb. The set shall be taken in the length from the rear follower 

ring face on the yoke to the front coupler key bearing face. 

. (c) The deflection measuring instruments shall be set at zero under an 
initial load of 5,000 lb. after a load of 20,000 Ib. has been applied for 
five minutes and then released to 5,000 Ib. 

5. Loading Diagrams.—Figure 5 indicates the recommended method for 
testing of yokes and taking the measurement determining the maximum set. 


Exhibit E—Specifications for Normalized and 
Drawn Carbon—Steel Forgings 


1. Scope.—TLese specifications cover normalized carbon steel shafts, 
driving, engine truck and trailer axles, crank pins, main and side rods, 
piston rods, s* aps and other steel forgings for locomotives and cars as 
may be specified on the order. 

_ 2. Basis of Purchase-—(a) The manufacturer shall employ the normal- 
ized and drawn method of heat treatment. 


Fig. 3—Method of vertical test loading for truck bolsters 
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(b) Quenching in any liquid medium will not be permitted under these 
specifications. 

3. Process.—The steel shall be made by the open-hearth or other process 
approved by the purchaser. 

4. Discard.—A sufficient discard shall be made from each ingot to insure 
freedom from piping and segregation. 

5. Forgis vactice.—The forgings may be made direct from the ingot 
or from billets. the total reduction from ingot to forging being not less 
than three to one. 


‘Ganovaren Measu@ind Diag 
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a cent 
(b) The steel shall not show residual allowing metal impurities in 


0.15 per cent 
0.25 per cent 


hromium 5 
Nickel ....... 


Fig. 4—Method of transverse test loading for truck bolsters 


6. Prolongation for Test.—Full sized prolongation shall be left on at 
least 20 per cent of the forgings for test purposes. For forgings with 
large ends or collars the prolongation may be of the same cross-section as 
that of the forgings back of the large end or collar. | 

7. Heat Treatment—(a) After forging, the forgings shall be allowed 
to cool to below the critical range and shall then subjected to a heat 
treatment consisting of normalizing and drawing as specified in this section. 

(b) For normalizing, the forgings shall be uniformly heated to a proper 
temperature to refine the grain and after being held a sufficient length of 
time at this temperature, shall be withdrawn from the furnace and allowed 
to cool in the atmosphere to below the critical range, protected from rain 


I pat Oe mlomgnsion on A 
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Fig. 5—Recommended method for determining maximum 
permanent set of coupler yokes 


or snow. A group of forgings thus heated shall be known as a “normal- 
izing charge.” 

(c) For drawing back, after the previous treatment, the forgings shall 
be uniformly heated to a temperature below the critical range, and after 
being held a proper length of time at this temperature, shall be allowed 
to cool uniformly either in the furnace or in the atmosphere, protected 
from rain or snow. A group of forgings thus treated shall be known as a 
“draw-back charge.” i 

8. Chemical Composition.—(a) The chemical composition of the forgings 
determined from samples taken as described in Section 10 shall conform 
to the following: 
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9. Ladle Analysis—An analysis of each melt of steel shall be made. 
by the manufacturer to determine the percentage of carbon, manganese, 
phosphorus, sulphur and silicon. This analysis shall be made on drillin 
taken at least 44 in. beneath the surface of the test ingot taken during e 
pouring of the melt. The chemical composition thus determined shall be 
reported ee purchaser, and shall conform to the requirements specified 
in Section 8. 

10. Check Analysis—(a) An analysis may be made by the purchaser 
from a forging representing each melt. The chemical composition thus 
determined shall conform to the requirements specified in Section 8. 
Drillings for analysis may be taken with a $-in. drill from the forging or 
from a full-sized prolongation of the same, at any point midway between 
the center and surface of solid forgings, and at any point midway between 
the inner arid outer surface of the wall of bored forgings; or turnings may 
be taken from a test specimen. . 

(b) In addition to the complete analysis specified in paragraph (a), a 
carbon determination may be made by the purchaser on drillings taken 
with a %-in. drill from the center of the forging or full-sized prolongation 
of the same, to determine by the variation in carbon the amount of 
segregation. This determination shall show the carbon content to be within 
12 per cent of the amount found at any point midway between the center 
and surface. This requirement does not apply to bored forgings. . 

11. Tension Tests.—(a) The forgings shall conform to the following 
minimum requirements as to tensile properties: 


NORMALIZED AND TEMPERED 


Elongation in Reduction of 


Size Tensile Yield 2 in., per cent area, per cent 
Outside diameter strength point 
or b. per 1b. per nverse Not nverse Not 
overall thickness sq. in. sq. in. ratio under ratio under 
Not over 8 in. 
diameter or 
thickness, 4 in. 2,300,000 3,650,000 
max. wall .... 85,000 .52 T.S. -—— ——— 
Tens. Str. Tens. Str. 
Over 8 in. to 12 
in. outside di- 
ameter or thick- 
ness, 6 in. max. 2,100,000 3,320,000 
wall ......... 83,000 .52 T.S. — — 
Tens. Str. Tens. Str. 
Over 12 in. to 20 
in. outside di- 
ameter or thick- 
ness, 10 in. max. 2,000,000 3,100,000 
wall ......... 83,000 52 T.S. —— — 
Tens. Str. Tens. Str. 


(b) The classification by size of forgings shall be determined by the 
specified finished diameter or thickness which governs the size of the pro- 
longation from which the test specimen is taken. 

(c) The yield point shall be determined by the drop of the beam or by 
the dividers; the method being optional with the purchaser, and at a 
crosshead speed of from 1/16 in. to 14 in. per minute. The tensile strength 
shall be determined at a speed not to exceed 1% in. per minute. 

12. Tension Test Specimens.—(a) Tension test specimens shall be taken 
from the full-sized prolongation of any forging, or at the option of the 
manufacturer, from an extra forging furnished for the purpose. The 
axis of the specimen shall be located at any point midway between the 
center and surface of the solid forging or full-sized prolongation, and at 
any point midway between the inner and outer surface of wall of bored 
forgings, and shall be parallel to the axis of the forging in the direction 
in which the metal is most drawn out. 

(b) Tension test specimens shall conform to dimensions shown in 
Fig. 6. The ends shall be not less than % in. in diameter, and of a 
length and form to fit the holders of the test machine in such a way that 
the load shall be axial. 
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Note:—The gage length, parallel portions and fillets shall be as shown, 
but the ends may be plain or threaded. 

13. Micrographic Tests—(a) A specimen representing each class by 
size of each melt of each heat treated lot, shall be taken for microscopic 
tests from the tension test specimen. The sections for microscopic tests 
shall be cut from the large undistorted portion of the test specimen in such 
a way as will give one face normal and one face parallel to the axis of 
the specimen. 

(B) Both faces shall be polished practically free from scratches. The 
transverse face shall be etched with 4 per cent solution ot nitric acid in 
alechol. The longitudinal face to be left unetched. The specimen shall be 
examined under a magnffication of 100 diameters. . 

(c) The whole of the transverse section shall show uniform, well broken 
up, fine grained structure. Only one irregular mesh as large as % in. in 
diameter shall be permitted in a field 3 in. in diameter. 4 

(d) For information only, the longitudinal unetched face will be ex- 
amined for solid non-metallic impurities and should show such impurities 
well scattered over the field. 

14. Macroscopic Test.—For information only, a coupon taken with a 
fore drill or sawed normal te the axis of the forging shall be cut from the 
prolongation from which drillinge for chemical analysis are obtained. This 
coupon representing one-half of the diameter of the prolongation shall be 
marked before detaching to indicate direction of forging and shall be used 
for macroscopic examination. 

15. Number of Tests.—(a) One tension and one microscopic etch test, 
and for information only, one microscopic unetched and one macroscopic 
etch test shall be made from each class by size of each melt of each heat 
treated lot. s s : 

(b) If the test specimen shows defective machining or develops flaws, 
it may be discarded and another specimen substituted. 

(c) If the percentage of elongation of any tension test specimen is less 
than that specified in Section 11, and any part of the fracture is more 
than in. from the center of the gage length, as indicated by seribe 
scratches marked on the specimen, a retest be allowed. 

(d) If the results of the tests of any lot do not conform to the require- 
ments specified, the manufacturer may retest such lot, but not more than 
three times, and retests shall be made as specified in Sections 11 and 13. 


Radius not less le: 24. > 


Fig. 6—Normalized forging test specimen 


16. Workmanship.—The forgings shall conform to the sizes and shapes 

specified by the purchaser. en centered, 60-deg. centers with clearance 

drilled for points shall be used. When forgings are drilled from both 

ends, and the hole thus drilled is out of line, the diameter of the hole may 

be increased by boring or reaming in order to make the hole smooth and 

contifluous, but the diameter of the hole shall not be increased more than 
in. 

17. Finish.—The forgings shall be free from injurious defects and shall 
have a workmanlike finish. 

18. Marking.—(a) The forgings shall have the manufacturer’s identifi- 
cation marks, melt number, forging number and date legibly stamped on 
each forging with steel stencils at such location as shall be dergnated by 
the purchaser with letters and figures not less than 3 in. high. In case it 
is necessary to move the above markings, due to machining, it may be 
done only after permission has been obtained from the inspector. 

(b) After the material has been inspected the inspector shall stamp each 
accepted forging with his private mark. 

19. Inspection.—(a) The inspector representing the purchaser shall have 
free entry at all times while work on the contract of the purchaser is being 
performed, to all parts of the manufacturer’s works which concern the 
manufacture of the forgings ordered. The manufacturer shall afford the 
inspector, without charge, all reasonable facilities to satisfy him that the 
forgings are being furnished in accordance with these specifications. All 
tests Grent check analyses) and inspection shall be made at the place of 
manufacture prior to shipment unless otherwise specified, and shall be so 
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Fig. 7—Flaring tool and die block 


conducted as not to interfere unnecessarily with the operation of the works. 

(b) The purchaser may make the tests to govern the acceptance or 
rejection of the forgings in his own laboratory or elsewhere. Such tests, 
however, shall be made at the expense of the purchaser. 

20. Rejection.—(a) Unless otherwise specified, any rejection based on 
tests made in accordance with Section 19 (b) shall be reported within five 
working days from the receipt of samples. 

(b orgings which show injurious defects while being finished by the 
purchaser will be rejected, and the manufacturer shall be notified. 

21. Rehearing.—Samples tested, in accordance with Section 19 (b), 
which represent rejected forgings, shall be preserved for two weeks from 
the date of test report. 
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High Chrome Steels for Nitric-Acid Tank Cars 


Four specifications are submitted for materials used in the 
construction of nitric acid tank cars as follows: 

Exhibit I—Tank Plates 

Exhibit F—Rivets and Rivet Materials 

Exhibit G—Seamless Tubing 

Exhibit H—Castings 

In all cases the steels are to be produced by the electric 
furnace process. The following chemical properties are speci- 
fied, the amounts being in per cents: 


Plates, Rivets, Tubing Castings 
Carbon ..... Max. 0.12 Max. 0.35 
Manganese Max. 0.50 Max. 0.70 
Phosphorous Max. 0.025 Max. 0.035 
Sulphur Max. 0.025 Max. 0.035 
Nickel Max. 0.40 Max. 0.40 
Silicon Max. 1.10 Max. 1.10 
Chromium Min 16 Min 16 


Plates and rivets must bend 180 deg. flat without cracking; 
tubing to be submitted to a flanging test; rivets must have a 
tensile strength of 60,000 Ib. a yield point of 40,000 1b., an 
elongation of 25 per cent in 2 in. and a reduction in area of 
50 per cent. No physical tests are specified for castings, but 
provision is made for heat treatment and a porosity test under 
150 lb. hydrostatic pressure. 

The report is signed by F. M. Waring (chairman), engineer 
of tests, Pennsylvania; C. P. Van Gundy, engineer of tests, 
Baltimore & Ohio; Frank Zeleny, engineer of tests, Chicago, 
Burlington & Quincy; A. H. Fetters, general mechanical engi- 
neer, Union Pacific; H. G. Burnham, engineer of tests, Northern 
Pacific; J. C. Ramage, engineer of tests, Southern; J. H. Gib- 
boney, chemist, Norfolk & Western; F. T. Quinlan, engineer of 
tests, New York, New Haven & Hartford; T. D. Sedwick, 
engineer of tests, Chicago, Rock Island & Pacific; A. G, 
Hoppe, engineer of tests, Chicago, Milwaukee, St. Paul 
& Pacific; H. W. Faus, engineer of tests, New York Central; 
H. D. Browne, engineer of tests, Chicago & North Western, 
and E. E. Chapman, engineer of tests, Atchison, Topeka & 
Santa Fe. 


Discussion 


F. M. Waring (Penna.): The committee, after the 
printing of this report, held a meeting and decided to 
make a change in the specifications for normalized and 
drawn carbon-steel forgings, Exhibit E. This change 
in detail has been submitted to the Secretary and the 
committee desires that the specifications when printed, 
carry the revision. 

[The essential revisions referred to have been made 
in the above abstract of the report—Editor. } 

The recommendations of the committee in the report 
were accepted. 


A 1,500-lb. capacity gasoline tractor hauling two pairs of 
engine truck wheels from the erecting 
shop to the wheel shop 
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Report on Brakes and Brake Equipment 


Complaint has been made in num- 
erous instances on account of dirt, 
etc., being blown on passengers on 
station platforms, resulting from 
the downward blast of quick-action 
exhaust port of the universal pas- 
senger-car brake equipment, when 
for any reason the brake pipe pres- 
sure is depleted. This condition 
can be corrected without interfer- 
ing with brake operation by apply- 
ing a 1%-in. elbow to the exhaust 
port, directing it at a suitable angle 
toward the center of the car. 

We understand that various rail- 
roads are following this practice 
and your committee suggests, in 
order that the situation may be 
completely covered, that the application of a street elbow to 
the quick action exhaust port of the universal valve, passenger 
car brake equipment, be made standard practice. 


G. H. Wood 
Chairman 


Location of Steam and Air Connections 
for Passenger Cars 


Last year your committee prepared, at the request of the 
General Committee, a revision of the Manual of Standard and 
Recommended Practice, to provide for 2-in. steam-heat end 
valves, flexible metallic connections and hose couplings, since 
which time the question of proper location for the steam train 
line has been given consideration. 

Due to the variety of present car end construction, the num- 
erous types of steam-heat train-pipe end valves in use and the 
introduction of different types of metallic steam-heat hose con- 
nections, many difficulties have been encountered in finding a 
suitable location. Much data have been collected in connection 
with the subject and we hope to be able to submit at your next 
meeting, complete dimensions and formula for your approval. 

The piping for air-brake equipment on freight cars, in gen- 
eral use, is single-weight pipe, and what is known as com- 
mercial pipe fittings. A question has arisen in connection with 
efforts being made to bring about a reduction in the number 
of failures of air-brake piping on freight cars, and a reduction 
in the normal leakage from the brake system. 

It is our recommendation that the piping for air-brake equip- 
ment for freight cars be extra heavy, except nipples at angle 
cocks, which should be standard weight. 

Following the action of the Committee on Locomotive De- 
sign and Construction, which we understand has developed 
plans for locomotive pipe fittings, this committee will submit 
for your approval a recommendation with reference to pipe 
fittings for freight cars, in order that the maximum inter- 
changeability of fittings may be provided for. 


Prices New for Reclaimed Brake Beams 


The General Committee recently considered a report of the 
Joint Committee on Reclamation of Purchases and Stores and 
referred to this committee a recommendation to the effect 
that prices new be charged for brake beams where all parts 
with the exception of compression members are new; also that 
a rule be adopted requiring that proof tests be made on all 
second hand or repaired brake beams. 

The present A. R. A. rules provide a charge of 75 per cent 
of new values for all repaired brake beams. This price is 
made up for an average amount of work to be done upon de- 
fective beams and we feel that there should not be more than 
one charge for repaired beams, and that the present price will 
compensate for the average work done on such beams. 

In regard to the recommendation that an A. R. A. rule re- 
quire proof tests on all second-hand or repaired beams, this 
committee feels that such tests would be desirable and ap- 
proves this recommendation, with a suggestion that repaired 
brake beams applied to foreign cars must have a proof test in 
order to justify billing for them. We also suggest to the Arbi- 
tration Committee that there should be some identification of 
repaired beams having passed the proof test. 
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We believe it is common practice, at least on many rail- 
roads, to repair brake beams at a large number of points, and 
to carry out the above recommendation properly, it would 
probably be necessary to concentrate the work at some cen- 
tral point, in order to justify the use of a brake-beam testing 
machine for giving all brake beams a proof test; otherwise 
confusion may result on account of repaired beams being ap- 
plied to foreign cars without ample facilities to provide for 
proper billng for such work. 


Auxiliary Reservoir Release Valve 


Within the past two years there has been considerable agita- 
tion with respect to providing an auxiliary-reservoir release 
valve which would be an improvement over the present 
standard. 

Numerous patented devices have been devised to accomplish 
the above result, but in many cases they involve considerable 
initial cost and maintenance; they embrace automatic features 
of blocking the release valve open when the brakes are applied, 
if the release-valve rod is pulled to its open position, and auto- 
matically to close the release valve after the brake releases. 


SN 
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Fig. 1—Improved auxiliary reservoir 
release valve 


Some of them do not permit a partial bleeding of air pressure 
from the auxiliary reservoir; others depend upon a jar from 
the train to effect the automatic closing feature. These devices 
have been designed to reduce the time of depleting the brake 
system of pressure upon the arrival of trains at terminals pre- 
paratory to the usual switching operations and to overcome 
complaints arising due to the trainmen blocking the release 
valves open with sticks, stones, etc. or bending the release rods 
to hold the valves open on account of the time required with 
the present standard valve to deplete the auxiliary reservoir of 
all pressure. 

Complaints are received of reports being rendered by federal 
inspectors upon finding release-valve rods bent, so as to foul 
the release valve and prevent its proper closing. It has also 
been suggested that release rods be made cf %4-n. material to 
prevent the bending of rods. 

In order that the situation might be taken care of without 
using complicated devices to supplant those now used, your 
committee has given the subject consideration with a view of 
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suggesting a modification of the present standard value which 
will provide for depleting the pressure from the auxiliary reser- 
voir in the minimum practicable time. Accordingly investiga- 
tions were made and finally a mecting was held by a sub- 
committee of this committee at the Westinghouse Air Brake 
Company’s plant to witness a test of two types of improved 
release valves submitted by the air brake company. Later, 
tests of these new valves on a 100-car train on the Hocking 
Valley were made, compared with the present standard valves 
with which the cars were originally equipped. Fifty-four 
minutes time was consumed in depleting the brake system of 
pressure so that the train was in condition to be switched. The 
standard valves were then removed and the modified valves 
applied, after which, the same man depleted the brake system 
of pressure in 22 minutes. 

All members of the brake committee were present during 
these latter tests and from the result thereof, feel that the im- 
proved release valve will reduce the time of depleting the brake 
system of pressure and place the cars in position for switching 
in approximately one-third the time now necessary with the 
present standard valve. We are also of the opinion that no 
detrimental effects will arise from bleeding the auxiliary reser- 
voirs in the short time needed in the way of causing other 
brakes to set on moving trains when desirable to release one 
or two so-called “stuck brakes.” The capacity of this improved 
release valve is such that an air pressure of 70 lb. may be de- 
pleted from a standard freight brake auxiliary reservoir in ap- 
proximately three seconds time. 

The results obtained with the valve submitted by the West- 
inghouse company, and which is shown in Fig. 1, simplifies 
modifications necessary to bring about the improvement sought, 
and we, therefore, recommend that this valve be adopted as 
recommended practice for general use. 

The report is signed by G. H. Wood (chairman), super- 
visor of air brakes, Atchison, Topeka & Santa Fe; T. L. Bur- 
ton, air brake engineer, New York Central; B. P. Flory, super- 
intendent motive power, New York, Ontario & Western; J. M. 
Henry, assistant chief motive power, Pennsylvania; M. A. Kin- 
ney, superintendent motive power, Hocking Valley; H. A. Clark, 
general air brake inspector, Minneapolis, St. Paul & Sault Ste. 
Marie; W. H. Clegg, chief inspector air brakes and car heating 
equipment, Canadian National; Mark Purcell, general air brake 
inspector, Northern Pacific; R. B. Rasbridge, superintendent 
car department, Philadelphia & Reading; G. E. Terwilliger, su- 
pervisor of auxiliary equipment, New York, New Haven & 
Hartford, and M. J. O’Neill, general mechanical superintendent, 
Denver & Rio Grande Western. 


Discussion 


E. Von Bergen (Illinois Central) : The vertical type 
of auxiliary reservoir release valve has been the com- 
mon standard ever since the inception of release valves. 
This valve has been fairly reliable in its operation, com- 
paratively simple in construction and economical jn 
maintenance. The horizontal release valve has been 
available for the past 20 years or more, and evidently 
there has been no outstanding advantage in it over the 
vertical type which seems to justify substituting one 
for the other. If a vertical type valve is available which 
is equally as simple in construction, as dependable in 
operation, and as economical in maintenance as the pres- 
ent standard valve, and which will effect the depletion 
of the auxiliary reservoir pressure in the desired time, 
such a valve is equally as desirable as a horizontal type. 
Ordinarily, after a release valve has been in service for 
a considerable time, difficulty would be experienced in 
removing the cap nut for the purpose of applying new 
stems or new rubber seats to extend the service. Usu- 
ally, inspectors and repairmen in the train yards are not 
provided with a kit of tools suitable for dismantling 
release valves attached to auxiliary reservoirs, and an 
attempt to remove the cap nuts from the horizontal 
valve attached to reservoirs would, in many cases, result 
in breaking the stud connection. It would be more 
economical to remove the valve entirely and substitute 
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a valve known to be in good operating condition. 

A vertical valve which will meet the requirements 
specified, and which is substantially the same as the 
present standard release valve, is available at a cost ap- 
proximately that of the present valve. At any rate, 
this cost would not be as great as that of the horizontal 
type of valve recommended. 

I offer an amendment to the recommendation on re- 
lease valves that either a vertical or horizontal release 
valve of such capacity that an air pressure of 70 Ib. 
may be depleted from a standard freight auxiliary 
reservoir in approximately three seconds be accepted 
as recommended practice leaving it optional as to which 
type may be used. 

Mark Purcell (Northern Pacific): Lowering the 
pressure down too fast must be considered and also the 
feature of the valve shutting off automatically, at a time 
indicated, before such excessive depletion has taken 
place. The idea of the committee was to have a valve 
that would fit-on old cars, in fact all types of cars in 
use today, without having to make changes in the loca- 
tion. If a valve was made large enough to bring about 
the quicker reduction in pressure, it_would be too large 
to put on cars of present construction and location of 
the auxiliary reservoirs. Therefore, careful considera- 
tion should be given to that feature, before deciding 
upon which depletion cock should be used—the one 
proposed by the committee, or the one proposed in the 
amendment by Mr. Von Bergen. 

G. H. Wood (A. T. & S. F.): Mr. Purcell’s re- 
marks are directed to the vertical type, which was used 
during the test and of the two, the horizontal type was 
thought to be the best. It is my understanding from 
Mr. Von Bergen’s remarks that a vertical valve is avail- 
able which can be substituted for the present valve with- 
out any changes, and if that is a fact, there might be 
some merit in the suggestion. The committee did not 
have any valves available, other than the two types sub- 
mitted by the air-brake companies. 

The two valves were designed at the request of our 
sub-committee, and the air brake companies made no 
suggestions as to what valves should be accepted, ex- 
cept that they proposed one valve for two positions; 
one the present time position, and one the increased 
time which the committee desired. 

Mr. Von Bergen: As Mr. Wood explains, the ob- 
ject is to have a release valve that will deplete the pres- 
sure to zero in two seconds, and the only object in of- 
fering this amendment is to allow the railroads the op- 
tion of using either the vertical type or the horizontal 
type. 

Mr. Demarest: In the operation of release valves, 
I take it there are two purposes. We have trainmen 
using it, and inspectors using it. The trainmen use it 
simply to release a stuck brake. The transportation 
yardmen use it to deplete the reservoir, to release a 
sticking brake, I don’t see the reason for completely 
depleting the auxiliary reservoir. Has the committee 
thought of a release valve that would automatically re- 
tain the air remaining in the auxiliary reservoir after 
the brake is released? On many occasions this will 
save time, because instead of having to hold onto the 
release handle until the operation of the brake release 
is finished the inspector can pull on the handle and go 
to the next car. 

Mr. Wood: We have been besieged for the last two 
or three years with automatic devices for depleting the 
auxiliary reservoir. One of these contemplated reduc- 
ing it during the period the brake is released, which 
must practically empty the reservoir. Now with the 
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type of valve that we propose, it is only necessary to 
pull the handle and let go of it: that will bring the 
auxiliary pressure down 6 or 7 lb. The balance of the 
pressure is retained in the auxiliary reservoir. 

The brakeman, when he has to run alongside the car, 
particularly at night, to get a brake off, doesn’t want 
to let the brake go and stick. He wants to be sure he 
gets it off, and he has found many instances where he 
has failed to get it off by touching the handle, so he 
has gotten into the habit of opening the valve and hang- 
ing on until the pressure is all gone. With that valve, he 
releases the brake simply by touching the valve, and 
that is all. The high-pressure valve and one that locks 
itself open both have disadvantages. The locking de- 
vice that will deplete the auxiliary reservoir before the 
brake piston is returned to a released position might 
give trouble; the man could stand alongside the train 
and pull the release handle, and empty the whole train, 
where it is necessary to hang onto the release rod. As 
soon as he lets go of the handle with this valve, it starts 
charging and by the time he has gotten hold of the third 
or fourth one, the first one is charging again, and after 
he goes four or five cars back in the train, the second 
or third reservoirs are the only ones that he can keep 
low, because the brake pipe keeps charging behind him 
all the time. You can not do that with any locking de- 
vice that has been submitted to the committee so far. 

Chairman Smart: We would like to hear more from 
the chairman of this committee as to how he considers 
this amendment—as I understand the amendment, it 
was a valve of horizontal or perpendicular position. Do 
you want to comment on the amendment, whether it is 
permissible to use the valve in the horizontal or perpen- 
dicular position ? 

Mr. Wood: As to Mr. Von Bergen’s amendment, 
nearly all of the cars in the country are now equipped 
with the vertical valves. As far as I am personally con- 
cerned I would be willing to accept the amendment. 

Vice-Chairman Ayers: Will Mr. Von Bergen tell 
us the advantages gained by the vertical valve, com- 
pared with the horizontal, assuming that the two have 
the same outlet force? 

Mr. Von Bergen: From our road’s standpoint, the 
idea is that .the vertical valve is considerably cheaper 
than the horizontal, and will do the same work. We 
would like to have the option of using it. 

M. A. Kinney (Hocking Valley): If we adopt the 


amendment proposed here, we will get into our hands a 
different type of release valve and as a member of the 
committee, I feel, from observations, tests and expert 
ments that have been made, that we are probably on the 
right track. 

Mr. Von Bergen: It is true that the internal parts 
of these two valves recommended by the committee are 
slightly different from the one that I suggest, but if we 
desire to have them interchangeable, they can be made 
so. It is just a question of whether they operate in an 
upright or in a horizontal position. 

Mr. Kinney: If the horizontal valve is adopted, we 
will have two types of valves, but that will not exist 
very long. Any transportation officer in the railroad 
world who finds out that a train can be bled for switch- 
ing in 20 minutes, where it now requires one hour, will 
get after all of us to change our valves, and we will 
soon have the quick-action valve. 

A. G. Trumbull (Erie): If the chairman admits that 
the vertical valve will cost less, and that it will accom- 
plish the same result as the horizontal valve, why did 
the committee recommend the horizontal valve? 

Mr. Wood: The chairman is simply standing with 
the recommendations of the committee made in his ab- 
sence. Personally, it doesn’t make any difference to me 
which valve we use. The main thing is to accomplish 
the result we are after, as economically as we can. 

Vice-Chairman Ayers:. There is a great advantage 
in the increase in the size of the valve as recommended 
by the committee. In the past we have usually taken 
what the air-brakes companies gave us in matters of 
this kind and I don’t recall there has been a great deal 
of designing on the part of the railroad companies. If 
we attempt to design the valve, we will put off its adop- 
tion too long. The cost doesn’t amount to much, any- 
how, in comparison with the benefits we get from it, 
and in time the air-brake companies, working with the 
railroads, will find out what is the best, and then there 
should be only one design, instead of two. I can not 
see how any slight decrease in the cost would warrant 


‘carrying more than one design, unless there is some rea- 


son for two that has not been developed. I very 
strongly recommend that the size of the opening be 
described, and let the air brake company develop the 
details. 

On motion, the report of the committee was accepted 
as submitted. 


Report of Committee on Wheels 


The specification for cast-iron 
wheels, presented in the 1928 re- 
port, with the section added in 
reference to foundry practice, is 
being used quite generally by the 
railroads. A few changes are un- 
der consideration particularly in the 
foundry practice section, but it is 
the opinion of your committee that 
the specification should be contin- 
ued in its present form for another 
year. 

It is generaliy observed that the 
single-plate wheels are quite supe- 
rior to the former type of wheels 
in their resistance to the thermal 
test and it is believed that this quality will result in a general 
reduction in the failures due to heating as a result of brake 
action. 

The committee has received a few suggestions in connection 
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with the desirability of increased drop-test requirements but 
investigations show that practically all of the manufacturers 
are testing the wheels selected for drop test to destruction 
for their own information and permanent records are kept 
which are open for inspection of any railroad representative 
at any time. For this reason the committee feels that it is 
not necessary nor advisable to increase this requirement at 
present. On the contrary, it might have a detrimental effect 
on the progress the manufacturers are making in the manu- 
facture of the single-plate wheel. 

When the new specification was presented to the association, 
it was not considered necessary to include a drawing illustrating 
the form and location of the lugs for indicating tape sizes, as 
this is well protected in Sections 5 and 10 which require that 
five small lugs 34 in. in diameter and % in. high be cast on the 
back of the plate under the rim. A drawing is included in the 
report this year to indicate a suggested location of the tape 
lugs and other marking required for identification of cast-iron 
wheels for trial prior to next revision of the specification (see 
Fig. 1). 
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The design of hub, plate, rim and flange as recommended in 
the 1927 report and proposed for adoption as standard in the 
1928 report, is working out very satisfactorily. The single- 
plate design of wheel has been accepted by practically all of 
the members of the association and all of the wheel foundries 
are progressing rapidly in a complete change to this design of 
wheel. The information presented by the manufacturers’ asso- 
ciation indicates practically 1,000,000 of the single plate wheels 
in service and they so far show a decided resistance to thermal 
stresses, only a very small number having been reported as 
developing a crack in the plates to date. In each case the 
wheels which developed cracks in plates were among those first 
produced and apparently the heating conditions which led to 
the development of the cracks were extremely severe. 

The manufacturers report some difficulty due to circumfer- 
ential shrinkage cracks which occur in the hubs of some of the 
single-plate wheels and some of the purchasers object to the 
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Fig. 1—Location of markings 


presence of these circumferential cracks around the bore of 
the hub. No report of a wheel failure which could be at- 
tributed to the presence of a circumferential crack in the bore 
has ever been received. Most of the large users, after thorough 
investigation, have consented to acceptance of drawn hub 
wheels within certain limits. This subject will be given further 
study during the coming year and, in the meantime, information 
is desired from the members of the association on this subject. 
A clause which is now under consideration for recommendation 
next year as an addition to the specification reads as follows: 
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Drawn hubs will be accepted in a reasonable percentage of the total 
wheels presented for inspection, when the draw is open not more than 
1/16 in. before the hub is machined and is not more than 1/32 in. wide 
when finish bored. g , 

The committee recommended seven different types of engine- 


truck wheels in the 1928 report, suggesting that it be referred 
to the locomotive committee for further consideration and re- 
ferring to a study of various types of wheels in order that 
something might be done towards the standardization of wheels 
for electric locomotives and motor cars. The Wrought Steel 
Manufacturers’ technical committee has cooperated with your 
committee and also with the equipment builders in an extensive 
study of this subject. Investigation of this subject shows the 
desirability of adopting some standard form of wheel for 
use in this important service. The committee feels it is neces- 
sary to establish a set of standards to aid the equipment build- 
ers in the selection of a safe form of wheel for the various 
types of electrical equipment and the study of this important 
subject continued for another year. 


Wheel Mounting Gages 


The gage submitted to the Association for mounting rein- 
forced-flanged cast-iron wheels, Fig. 118, also the gage sub- 
mitted for mounting wrought-steel wheel, Fig. 119, in the 1927 
report and subsequently adopted by the association as recom- 
mended practice, seem to meet the requirements in all respects. 
The experience with the wrought-steel wheel mounting gage 
indicates that it is satisfactory in every respect with the pos- 
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Fig. 2—Gage for measuring the length of journals on car and 
tender axles as per paragraph 208 of the 
A.R.A. wheel and axle manual 


sible exception that, when two minimum-flanged wrought-steel 
wheels are mounted in accordance with instructions contained 
in paragraphs 247-250 of the A. R. A. Manual, the back to 
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Sect. USED FOR CHECKING 
E Remount Gage, |"g' Limit 
F Remount Gage, 1% Limit 
G Remount Gage, Vertical Flange Reference 
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Fig. 3—Master gage for checking A. R. A. standard wheel d efect and worn-coupler limit, remount and wrought steel 
wheel (zero index) gages 
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back distance may sughtly exceed 4 ft. 534 in. Inasmuch as 
the maximum spacing between two.new minimum flanged wheels 
will not exceed 4 ft. 5 7/16 in. your committee does not con- 
sider this of particular importance but it is suggested that, 
prior to application to steam-locomotive service, each pair of 
wheels should be checked with a 4 ft. 53% in. pin gage to avoid 
application of any wheels exceeding the 1. C. C. requirement of 
4 ft. 534 in. maximum back to back. The wheel-mounting and 
check gage for mounting reinforced-flanged cast-iron wheels 
insures proper spacing in practically every case with the pos- 
sible exception that, when a reinforced flange wheel is mated 
with a wheel of the former standard flanged type, the wheels 
will be mounted off center in relation to the axle if the former 
standard-flanged wheel is mounted first. Inasmuch as it is per- 
missible to mate wheels with the two types of flanges under 
interchange Rules 25 and 70, the reinforced-flanged wheel 
should be mounted first to insure exact centering of the wheels 
on the axle. 


Journal Length Gage 


The committee’s report for 1926 called attention to the desir- 
ability of a gage for insuring proper measurement of the length 
of worn journals. Since that time a number of gages have 
been presented for consideration and one presented by a large 
eastern railroad, after thorough investigation as to its adapt- 
ability and any possible patent infringements, has been selected 
as the most practical for the purpose. The committee would 
like tn present this gage (see Fig. 2), for adoption as recom- 
mended practice. 

This gage, or any approved equivalent, should be used as 
directed in Par. 208 to obtain measurements as illustrated in 
Fig. 113 of the A. R. A. Wheel and Axle Manual. Attention is 
directed in this connection to Interpretation (4) of Interchange 
Rule 9 to insure that the measurements be considered in six- 
teenths. For example, if the gage reads 93% in. plus, the read- 
ing is to be reported as 934 in. until the gage actually reaches 
a length of 9 7/16 in., it being understood that this interpre- 
tation must not conflict with the limits prescribed for deter- 
mining scrapping limits. 

At the present time a large number of axles are scrapped be- 
cause of journal length; that is, they are scrapped for length 
before the journal diameter is reduced to minimum allowed 
by the rules. If the limits for journal length were increased a 
longer life would be secured for the axles. As the wheel com- 
mittee views it there would be no harmful results developed 
from an increase in the journal length limits. This is a sug- 
gestion which should be given consideration by the Arbitra- 
tion and Car Construction Committees. 


Re-conditioning of Axles 


A report has been received from one of the large western 
roads about the number of axles which are found in service 
with collars built to % in. to 1 in. thickness through the addi- 
tion of metal welded to the inside fillet of the journal collar 
to restore worn collars and reduce length of journal so that it 
will come within condemning limits. This is bad shop prac- 
tice and may lead to trouble in service particularly when new 
brasses are applied. The committee believes this subject is of 
sufficient importance to warrant the attention of the Arbitra- 
tion Committee and a possible addition to the interchange rules 
to prohibit such practice, which might be accomplished by add- 
ing at the end of Rule 85— 


or collars of thickness greater than those shown in Column H for dimen- 
sions new in table of axle sizes on Page 1 


Wheel and Axle Manual : 


The Wheel and Axle Manual, which was submitted as recom- 
mended practice at the 1928 convention, is reported by your 
secretary as in considerable demand. For the first issue 15,000 
copies were printed and it has been necessary to order an ad- 
ditional lot of 10,000 copies. The committee has a number of 
subjects under consideration which will be presented within 
the next year or so for addition to the manual to cover shop 
practice as it concerns driving and trailing wheel, tires, driving 
axles and similar subjects. The committee has been favored 
with a few suggestions from members of the association and 
would appreciate further recommendations, 

Some railroads, in their reports of wheel failures, are em- 
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ploying the figure numbers of the illustrations of the various 
types of wrought-steel and chilled-iron wheel defects as shown 
in the A. R. A. manual. This system is commended to the 
association as it is valuable not only as a means for accurate 
reports but it also encourages frequent reference to the man- 
ual on the part of those in direct contact with wheel and axle 
work. 

The committee would like to take this opportunity to urge 
the distribution of the manual to, and its use by, every one con- 
cerned with wheel or axle work in order to conserve material, 
bring about a higher standard of workmanship in shops, stand- 
ardize reports of wheel and axle defects, promote safety and 


Fig. 4—Application of master gage 


economy ın operation and aid in development of a better quality 
of material to meet the increasing demands of service. 
Inasmuch as the interchange rules have been cross-refer- 
enced with the Wheel and Axle Manual and now refer directly 
to it in connection with rules governing wheel defects, the man- 
ual is in reality a part of the interchange rules and the proper 
application of these rules by inspectors and others necessitates 
reference to the manual. Therefore, all employees involved in 
the use of the interchange rules, so far as wheel defects are 
concerned, should have a copy of the manual available. 


Master Gages for Checking New and 
Worn Standard Gages 
The committee would like to submit a drawing of a master 


gage for checking new gages (see Fig. 3). It was designed by 
one of the A. R. A. inspectors and has been carefully checked 
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Fig. 5—Application of master gage 


by the wheel committee. Some additions have been made so 
that the master gage can be used to check the wheel-defect 
and worn-coupler limit gage, both remount gages and the im- 
portant feature of the A. R. A. standard steel-wheel gage, 
namely, the distance between the contact point of the finger and 
the bearing face which applies to the back of the wheel rim. 
Figs. 4 and 5 indicate the application of the master gage for 
checking all of the gages which it is designed to check. 
Attention is again called to the importance of checking al! 
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new standard gages as received from the gage manufacturers 
and before they are distributed for use in wheel and axle work 
as frequently incorrect gages have been distributed for use and 
have led to considerable disagreement and the loss of a large 
amount of material because of inaccurate dimensions. 


Removal of Wheels from Refrigerator Cars 
Before Condemning 


This important subject was referred to your committee as a 
result of instructions issued to some inspectors which nullified 
the A. R. A. rules establishing the limits at which wheels shall 
be removed from service. The instructions require the removal 
of all wheels which, in the opinion of the inspectors, are liable 
to reach their condemning limits during a through trip under 
cars scheduled for long trips in refrigerator and similar freight 
car service. 

This subject has been assigned to a special committee and 
extensive tests are under way to establish the approximate wear 
of chilled-iron and wrought-steel wheels for a given car mile- 
age. 

There appears to be a misunderstanding among inspectors as 
to how measurable defect limits are set. Some have an idea 
that no margin of safety is provided, whereas the fact of the 
matter is that the committees, in establishing these limits, have 
always provided sufficient allowance to insure that the car 
may be handled to its destination after defect limits have been 
reached. It should be understood that this applies only to meas- 
urable defects and does not apply to such defects as cracked 
plate, seam in the throat, loose wheels, etc. 

The committee recommended in the 1928 report a gage for 
use in measuring high flange and tread worn hollow in locomo- 
tive tires. No other gages have been submitted which will 
cover this requirement as accurately as the gage referred to 
and it is now in the hands of a special committee for further 
study to develop a method for measuring tire thickness and 
also for slight modification in the bearing face of the gage on 
the back rim face so that it will not interfere with Mansel 
retaining rings. 


Relations with Wheel Manufacturers 

The committee has met with representatives of the Wrought 
Steel Wheel Manufacturers’ technical committee and of the As- 
sociation of the Manufacturers of Chilled Car Wheels for the 
usual discussion of wheel subjects insofar as they refer to 
conditions of manufacture and specifications. 

The subject of wrought steel and chilled iron wheel defects 
has also been discussed and ycur committee would like to ex- 
press its appreciation for the cooperative spirit of both the 
wrought-steel and chilled-iron wheel makers for the aid they 
have rendered in connection with tests and experiments for 
developing better materials for railroad service and for the 
assistance they have been in connection with the studies of shop 
practices and service conditions in general. 

The committee recommends submission to letter ballot of 
the following propositions which have been discussed in this 
report: 

1—That the journal-length gage shown as Fig. 2 in the report 
be adopted as recommended practice of the Association. 

2—That the master gage for checking standard gages of the 
A. R. A. for wheel defects, and shown as Fig. 3 in the report, 
be adopted as recommended practice of the Association. 

The report is signed by A. Knapp (chairman), inspecting en- 
gineer, New York Central; C. T. Ripley, chief mechanical en- 
gineer, Atchison, Topeka & Santa Fe; O. C. Cromwell, assistant 
to chief motive power and equipment, Baltimore & Ohio; G. B. 
Koch, general foreman foundry, Pennsylvania; H. W. Codding- 


ton, engineer of tests, Norfolk & Western; J. Matthes, chief 


- car inspector, Wabash; C. Petran, superintendent tools and ma- 


chinery, Chicago, Milwaukee, St. Paul & Pacific, and F, R. 
Callahan, supervisor railroad repairs, Pullman Company. 


Discussion 


A. Knapp (N. Y. C.): The committee would appre- 
ciate any information from the members. For instance, 
my attention was directed this morning to the failure 
of a single plate wheel, due to a circumferential crack 
around the hub. It was new to me, and anything of that 
sort, if you will send a line to the secretary of the 
association, we will gladly appreciate, because it aids 
us considerably in our specifications. 

A few changes have been made since this copy was 
printed. One-eighth inch radius has been inserted at 
four locations, to check the one-eighth radii on our 
wheels mounted, and where a 45-deg. angle is shown, 
it will be so indicated in the reprint. There are one or 
two additional notes which have been added, although 
of minor importance. ? 

Chairman Smart: Your chairman extends the privi- 
lege of the floor to the cast iron wheel manufacturers, 
and the wrought steel wheel manufacturers. 

F. W. Brazier: (N. Y. C.): I move that the com- 
mittee’s report be accepted, and that thanks be given 
to the committee for their able work. I know of noth- 
ing that we have had in our association that has at- 
tracted as much attention as the reports for the last 
few years of the Wheel Committee. 

C. T. Ripley (A. T. & S. F.): A lot of good axles are 
being thrown away because of our rule covering 
journal length. I can not see, myself, why an axle 
should be scrapped for journal length. What is the real 
danger involved when it is over length? More length 
is desirable, rather than not. The real danger is in the 
wear upon the journal diameter. I hope that the com- 
mittee will give this careful study, and see if there is 
any detriment in increasing the journal length. In that 
way we can save a great deal of money. Many rail- 
roads are scrapping axles, instead of trying to save 
them merely because they are a 1/64-in. off. 

All of us have systems of our own for designating and 
reporting certain defects. The trouble is the inspectors 
do not get these defects correctly. This is an injustice 
to the manufacturer, because the replacement of wheels 
removed on foreign roads is made on the basis of the 
description of the defect in the billing. Almost always 
they call a brake burned wheel a seamy wheel. The 
seamy wheel is replaceable; the brake burned wheel is 
not. We should all use some discretion. The proper 
method is to refer to the wheel and axle manual, and 
that will certainly give the inspector a definite idea as to 
what the defect is. This would simplify billing, as the 
bill would not describe the defect at all, but give a 
standard number. I hope that if necessary some method 
of marking defects may be developed. 

Mr. Brazier’s motion, that the report be accepted with 
the thanks of the Division, was adopted. 


Tr. force, 54,800 1b. 
Wt., engine, 295,500 Ib. 
Wt., drivers, 224,500 Ib. 
Cyls., 26 in. by 30 in. 
Drivers, 63 in. 
Pressure, 200 Ib. 

Evap. h.s., 3,771 sq. ft. 
Superheater, 933 sq. ft. 
Grate, 66.7 sq. ft. 


Mobile & Ohio 2-8-2 type locomotive built by the American Locomotive Company 
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Lubrication of Cars and Locomotives 


Continuing the study commenced 
last year, the committee made an 
extensive investigation of lubrica- 
tion practices in various parts of 
the country, and found that a re- 
markable diversity of practices and 
methods are in use. 

In the report of the sub-commit- 
tee on locomotives some very val- 
uable information has been col- 
lected and is presented herewith. 

Your sub-committee appointed at 
meeting November 22, 1928, to make 
a study of the latest developments 
in locomotive lubrication, has com- 
pleted this work, and reports as fol- 
lows: 


G. W. Ditmore 
Chairman 


RoaDs AND SHops VISITED 


Union PP ino eB arami; 
Kansas Ciy: 

Denver Rio Grande Western—Denver, Colo. 

Denver & Salt Lake—Denver, Colo. 

Chicago, Rock Island & Pacific—Kansas City. 

Missouri-Kansas-Texas—Parsons, Kan. 

Grand Trunk bares Batte Creek, Mich. 

Ihinois cage agree tee is, Tenn, 

Chesapeake & Ohio—Huntington, Ind., and Peru. 

Delaware & Hudson—Oneonta, N. Y. 


Wyo., and Cheyenne; Denver, Colo., and 


DRIVING JOURNAL LUBRICATION 


Successful driving journal lubrication, the object of which 
is to eliminate hot bearings and produce the maximum econ- 
omy in the use of lubricants, depends equally as much on the 
best method of machining and fitting driving journal bearings, 
as it does on the use of the correct lubricant and proper prac- 
tices in handling and applying it. 

Therefore, the committee in this report, sets forth its recom- 
mendations as to machining and fitting of bearings, and fin- 
ishing of journals. 

Finishing Driving Journal Bearings—On the various prop- 
erties visited, the Committee found no two methods alike, the 
practice on all roads differing as to clearances, grooving and 
finishing. It appears to the committee, in view of the fact 
that journals and brasses that have been in service for many 
thousands of miles attain a smooth polished surface and run 
at lower temperature than new journals and bearings, that it is 
self-evident that a smooth polished surface on new journals 
and bearings, will deliver better results than surfaces that are 
more or less rcugh. On one of the properties visited, the com- 
mittee observed the use of a burnishing tool in a vertical bor- 
ing mill for the final finish on the bearing surface. After the 
cutting of grooves and cavities and boring was completed, 
the cutting tool was removed. and the burnishing tool shown 
in Fig. 1 was placed in the tool post. After this tool had moved 
over the entire surface of the bearing, it left a very smooth 
burnished finish. We found with this method that heavy pas- 
senger locomotives after receiving heavy repairs were operated 
only a distance of 50 miles as a helper, and then sent out on 
long passenger runs of approximately 600 miles, without 
trouble. The committee unhesitatingly endorses this method, 
or any method that will produce equal results, for finishing 
the bearing surfaces on driving brasses. 

Fitting of Driving Brasses into Driving Boxes—One of the 
most prolific sources of hot driving journals on heavy high- 
speed locomotives is the closing in of driving brasses on jour- 
nals when they reach a temperature somewhat above normal 
running temperature. It is not infrequently found that the 
brass is shrunken away from the box at the fit at the lower 
ends, to the extent that a .012-in. feeler can be inserted between 
brass and box. On one property visited, the committe ob- 
served the fitting of driving brasses in boxes as shown on 
Fig. 2. It will be noted that the angularity of the brass at the 
lower ends is such that it slopes 3% in.; therefore, when ac- 
curately fitted in the box the brass is locked and it is impossible 
for the brass to shrink away from the box. The committee be- 
lieves this method is excellent and should be followed to elim- 
inate this particular source of trouble. 
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Pressures Used for Pressing Brass into Box—It is the opin- 
ion of the committee that the practice heretofore followed on 
many roads of using 40 tons or more pressure to press brasses 
into driving boxes is another source of causing the brasses to 
close in on the journals as the sides of the box are expanded 
when brass is forced in with this pressure. The committee 
recommends a minimum of 10 tons and a maximum of 20 tons, 
as it has been proved on roads following this practice that 
this pressure is ample to hold the brass solidly in the box, 
and a less number of loose brasses in boxes actually occur 
than when forced in with the higher pressures. 

Driving-Brass Boring Clearances—A prolific source of hot 
driving journals is the attempt to make too close a fit of the 
brass on the journal when newly applied. Pyrometer tests 
have shown on heavy high-speed passenger locomotives, the 
journal-bearing running temperature frequently reaches 325 
degrees F., and at this temperature expansion of the brass is 
approximately .003-in per in. of journal diameter. Where a 
close fit of the brass on a journal is made in the shop, the 
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Fig. 1—Tool for burnishing bearing faces on driving 
brasses in boring mills 


brass must pinch the journal when running temperature is 
reached, on account of the fact that expansion of the cast 
iron or steel box is negligible, as compared with the expansion 
of the brass. Therefore, as the box will not permit the brass 
to expand outwardly, it must expand inwardly, and thus ag- 
gravate the running temperature. This expansion inwardly on 
main journals is somewhat offset by the excessive thrust of 
the main rod. The Committee recommends that main journal 
bearings, be bored larger than the journal .002-in. per in. of 
journal diameter, and on other than main journals .003-in. per 
in. of journal diameter. 

Grease Cavities and Grooves in Driving Journal Bearings— 
The committee in their studies on the various properties, 
found different methods of grease grooving on every property 
visited. It is the opinion of the committee that the applica- 
tion of numerous grease cavities and grooves to driving brasses 
has been carried to excess, and that more harm than good 
has been done on account of cutting away excessive amounts 
of bearing area. On one of the properties visited, on which 
the standard practice was to apply two longitudinal grease cav- 
ities, 34 in. wide and % in. deep, two babbitt strips 1 in. wide 
and ¥% in. deep, two cross grooves % in. wide, % in. 
deep and lead grooves from the rising side of the brass 
38 in. wide by % in. deep spaced 1% in. apart, it was 
decided to apply one-half of the driving brasses on a 
heavy Mountain type locomotive while in the shop, elim- 
inating the babbitt strips and all cavities and grooves, 
except one grease cavity on the back side of the brass, and the 
lead grooves leading to it. This locomotive had been operat- 
ing in service on very fast passenger runs for approximately 
one year, and these bearings have given no trouble whatever, 
the performance of these bearings with the reduced number 


Vol. 103, No. 7 


of grease grooves and cavities being just as good as those 
with numerous grooves and cavities. This road is now pre- 
paring to equip an engine of similar type in a similar man- 
ner, except that the lead grooves will also be eliminated. It 
is the opinion of the committee that numerous cavities and 
grooves are a waste of labor and accomplish nothing, and 
that one grease cavity on the back side of the bearing is 
ample, the only necessity for this cavity being to assist in 
starting the feed of journal compound when the locomotive 
begins its trip. 

Champfer at Lower Edges of Driving Brasses—With grease 
lubrication it is very important that the grease shall readily 
enter between bearing and journal; therefore, a champfer 
should be provided at the lower edge of the bearing at the ris- 
ing side of the journal as shown in Fig. 2. In order to accom- 
plish this without extending too far above the center line of 
the journal, thus producing a pound, the committee recom- 
mends that the lower edges of the driving brass next to the 
journal extend 3% in. below the center line of the journal as 
shown in Fig. 2. 

Finishing Driving Journals—It is the opinion of the com- 
mittee that the smoothest possible surface should be provided 
on driving journals when turned. On many roads, the sur- 
face is rolled after the final cut is taken. It has been brought 
to the attention of the committee that on one property not 
visited by the committee, driving journals are ground when 


Fig. 2—Fitting driving brasses into boxes—Champfer 
on driving brasses 


new journals are applied and the committee recommends this 
process. 


Lubrication of Driving Journals—On the properties visited, 
the committee found excellent practices being followed in the 
application of journal compound to grease cellars. Grease 
presses with forming plates of proper dimensions were used 
to press the grease into cakes of proper shape. This is of ut- 
most importance for successful lubrication. The practice fol- 
lowed by some roads in the past of pulling down the follower 
plate in the cellar and ramming grease into the cellar be- 
tween follower plate and perforated plate, will always sooner 
or later result in serious trouble, and such practice should be 
absolutely prohibited. On some of the properties visited, the 
perforated plate, after being cleaned, was pressed on the grease 
cake, and on others the perforated plate was placed in the 
bottom of the shape and the grease pressed on it. On others, 
the grease cake was first shaped and a perforated plate fitted 
to the journal, then fitted to the grease cake by hand, and 
a light film of grease spread over the top. If a sufficient 
number of forms are provided so that perforated plate will be 
a good fit on the journal when it is pressed on the grease cake, 
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this practice appears to work out successfully. Unless sui- 
ficient forms are provided however, the perforated plate should 
be fitted to the journal or a mandrel of the same dimensions, 
then fitted to the grease cake without distortion. 


Perforated Plates and Follower Plotes—The standard 
diameter of perforations in the perforated plates that are 
in common use has for many years been 3/16 in., and the tension 
of the follower-plate springs when compressed to l-in. height, 
has for the lighter power been 50 fb. and for heavy power 
100 tb. With the advent of the modern heavy high-speed 
power, it was found that the former type of journal com- 
pound, commonly referred to as “caustic grease,” rendered a 
great deal of trouble with encrustation on top of the grease 
cake after being in service in the cellar a short time. The 
various oil companies then brought out what is known as 
“dehydrated grease,” and this is now almost universally used. 
With the advent of the dehydrated grease, it was found on 
one of the properties visited that, although the encrustation 
was entirely eliminated, a new trouble developed. The grease 
fed through the perforated plate so rapidly that it would 
fall out the ends of the cellar in the shape of heavy 
ribbons. It would also pass between the journal and 
the bearing so rapidly that it would pass down the 
falling side of the journal and rapidly built up between 
the perforated plate and the side of the cellar. As the 
grease is of a somewhat sticky nature, this would prevent the 
perforated plate from moving freely in the cellar, and when 
forced down in the cellar for any reason enroute, it would 
stick away from the journal from 34 in. to % in. With the flow 
of the grease thus interrupted, a hot journal would be de- 
veloped. The excessive heat would then cause the grease to 
melt which released the perforated plate, and it would again 
come in contact with the journal. Then upon arrival at ter- 
minal those making the inspection, would be at a loss to de- 
termine what caused the hot bearing. It required several 
months research to ascertain definitely just what was happen- 
ing. A check of the tensions of the follower springs at 1-in. 
height also developed quite a variation in those tensions, 
some of them running as high as 158łb. This heavy tension . 
also caused the grease cake to spread laterally and stick in the 
cellar. A long series of tests was conducted on this property 
under the personal supervision of two assistant general lubri- 
cation engineers, with perforated plates having perforations of 
various diameters and various spacings, and with follower 
plates with springs of various tensions, and it was proved con- 
clusively that perforated plates with perforations % in. diam- 
eter, spaced 7/16 in. from center to center, instead of perfora- 
tion 3/16 in. diameter and follower plates with springs having 
not less than 35 or more than 40 tb. tension when compressed 
to 1 in. height, eliminated the overfeeding of grease and the 
sticking of perforated plates and grease cakes in cellars al- 
most entirely, and also reduced the consumption of grease by 
one-half. The committee recommends a trial of this arrange- 
ment on any road confronted with the above troubles. 


Narrow Grease Cellars—On several of the properties visited, 
a new type of grease cellar had been tried out and on two 
of the roads adopted as standard. Two roads had exper- 
ienced trouble with this type of cellar and had abandoned its 
use. One of the roads had not yet adopted it standard, but 
had ten Mountain type locomotives equipped and operating 
successfully. On the two roads which had adopted it as 
standard, it had proved entirely successful and according to 
their records had effected an economy. Where this type of cel- 
lar is used, it is equally as important that the perforated plate 
be a proper fit in the cellar and on the journal and be guarded 
against distortion, the same as with the perforated plate in 
common use. A development in this type of cellar since it was 
first introduced is a series of }-in. holes through the portion 
of the cellar that extends from the sides of the grease cake to 
the inner edge of the box. When cellars are applied, a plate of 
1/16-in. iron is welded over the holes on the rising side of the 
journal over which the grease flows to the bearing, and as it 
passes out on the falling side, it is expelled through the 34 in. 
holes. This arrangement was made to prevent the old grease 
from passing over the top of the perforated plate repeatedly 
and contaminating it. The labor of packing the cellar is sim- 
plified with this type, as the grease cakes are narrow, being 
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three and four inches wide, thus being very light and easily 
handled by the box packers. 

Reclamation of Driving Journal Compound—When the old 
grease is removed from the cellars for repacking, it is care- 
fully sliced out of the perforated plate and the outer edges 
trimmed off with a knife, and then the remaining portion 
may be again pressed into a cake and used with good success. 
A very interesting process of grease reclamation was ob- 
served on one of the properties visited. The dirty trimmings 
from grease cakes removed from locomotives were placed in 
a kettle and boiled, then allowed to cool; some of the dirt and 
foreign matter went to the bottom, and some rose to the top. 
This foreign matter was then cut off and the remaining grease 
pressed into cakes and used on switching locomotives. This 
reclaimed grease has been in use on switching locomotives for 
approximately one year with apparent satisfaction. 

Floating Driving-Journal Bearings—On two of the prop- 
erties visited, a study was made of floating driving-journal 
bearing showed 3/64 in. wear combined outside and in. Hub 
of 33,000 tb. tractive force equipped with combined floating bear- 
ing and hub liner on main journals, was inspected. These had 
been applied June 6, 1927, to 10!4-in by 15-in. journals. Bear- 
ing was bored .009 in. larger than journal, and .025 in. smaller 
than the bore of the box. After 60,000 miles service, the 
bearing showed 3/64 in. wear combined outside and in. Hub 
plates showed no wear. Bearings were renewed only because 
journals were turned, as bearings had been applied to old 
journals. Lubrication is accomplished by the use of three grease 
cups welded on box inside of frame. These cups have a spring 
plunger, and are filled with journal compound after 1,500 to 
2,000 miles. A grease groove 1% in. wide by 5/16 in. deep ex- 
tends across the box from each cup. Staggered holes are 
drilled through the bearings, the same as ordinary practice 
with floating rod bushings. Neither of these two bearings has 
ever run hot. On another property visited where some of 
the heavy passenger locomotives are equipped with floating 
main driving bearings, the committee inspected bearing re- 
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mittee on the varicus properties visited. Trials have been 
made on various roads where the pressure system of grease 
lubrication on valve gears, etc., is used, by welding a cover on 
the oil pocket to shoes and wedges and drilling a grease hole 
to the shoes and wedges and to the hub face from these pockets, 
but this proved unsuccessful as one bearing surface will rob 
the other. 

Another plan is to cover the middle pocket on top of the 
box with a plate, drill from this pocket to the hub face and 
apply the same grease through a similar fitting as is used on 
the valve gear. This appears to give very good results. 

Another method is to leave the top open on this pocket, fill 
the pocket with grease, and allow it to flow through a drilled 
hole to the face of the hub. 

On one property visited, the hub plate on the driving wheel 
is made of iron with a brass plate on the box. Six grease 
cavities are cast in the iron hub plate on the wheel. A grease 
pocket and hole is drilled from the outer surface of the wheel 
center through the hub connecting with one of the grease 
pockets in the hub plate. A good grade of graphite grease with 
a 300-degree melting point is forced into the grease pocket 
with a pressure gun at terminals, and as the wheel revolves 
the grease spreads over the entire surface of the hub from 
pocket to pocket. Locomotives so equipped usually pass through 
the shops for heavy repairs the second time before the lateral 
wear is sufficient to require renewal of hub plates. It is the 
opinion of the committee that this is the most efficient method 
of hub lubrication observed. 


ENGINE-TRUCK JOURNAL LUBRICATION 


From the studies made by the committee, it is our opinion 
that engine-truck journal lubrication is more greatly in need of 
improvement than any other feature on the locomotive. The 
engine-truck journal and cellar are very close to the road bed 
and in close contact with road dust, water and snow, all of 
which are arch enemies of lubrication. The usual method fol- 
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Fig. 3—Application of floating hub liner to engine truck 


moved from Mountain type locomotive after 80,000 miles ser- 
vice. The total wear on this bearing was 1/32 in., practically all 
on the inside, as tool marks were still slightly visible on the 
outside. When applying these bearings, the box is fitted with 
an iron bushing keyed in place, and the floating brass bearing 
has staggered holes drilled through it similar to floating rod 
bushings. The bearing is bored to a slip fit on the journal and 
the outer finish is 1/64 in. smaller in diameter than the iron 
bushing in the box. The brass hub plate is pinned on the driv- 
ing wheel. The box has two grease cavities equipped with 
fittings for the application of driving-journal compound. These 
floating bearings can be very quickly renewed without dropping 
the wheels. It is the opinion of the committee that both types 
of floating bearings inspected contain substantial merit and 
are entirely worthy of trial. 

Various methods of hub lubrication were found by the com- 
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lowed by all roads is the use of oily waste packed in the cellar 
and is practically the same method followed forty to fifty 
years ago. Some improvement has been made on the properties 
visited by eliminating the oil holes through the top of the brass 
and lining, and instead casting or drilling the oil holes around 
the side of the shell so that oil poured on top of the bearing 
will be fed to the waste packing and the pumping of oil out 
of the packing and through the top of the brass is prevented. 
rhis, however, is only a comparatively slight improvement. On 
one of the roads visited mechanical lubricators have been in- 
stalled just back of the cylinder saddle on a number of engines, 
these lubricators being actuated by a pendulum. Oil pipes con- 
nect to the inside end of the journal bearings which have 
cavities in the tops, and also an oil hole from this cavity to 
the hub and this mechanical lubricator continually forces a feed 
of oil to the bearing. Good success is claimed for this device 
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on this road. However, this does not dispense with the oily 
waste. 

Floating Engine-Truck Bearmgs—On two of the properties 
visited, floating engine-truck bearings were in service, on one 
of them a combined bearing and hub plate on an inside engine 
truck bearing, and on the other a floating bearing on outside 
engine truck bearings. The inside bearing is lubricated with a 
grease cup containing a spring plunger using journal com- 
pound. One engine truck equipped with these bearings, 634-in. 
by 12-in. journal, was inspected and bearings had made over 
100,000 miles under four different Pacific type locomotives, the 
only attention given being the application of grease to the 
grease cups. The engine-truck wheels now require changing, 
having been turned down to the limit.- The bearings are still 
serviceable. Where an inside engine-truck bearing is used, the 
committee is of the opinion that this type of bearing is ideal, 
and overcomes the many troubles inherent in the present types 
of engine-truck bearings and lubrication. 

On another property visited, quite a number of engines were 
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equipped with outside engine-truck floating bearings. The box 
is filled with grease forced in under pressure. These bearings 
have also proved very successful, and where outside engine- 
truck bearings can be used, it is our opinion these are also 
ideal and overcome the troubles above referred to. 


ENnGINE-TrucK Hus LUBRICATION 


The practice followed for many years has been to lubricate 
the engine-truck hubs with the engineers’ oil can, pouring the 
oil directly on the hub liners or into a waste-filled cavity on 
top of the box drilled to the hub liner. On one of the proper- 
ties visited, some of the locomotives equipped with pressure 
grease system for valve gears, etc., have had applied a similar 
fitting to the engine-truck box, drilling to face of hub plate. 
What improvement this has effected has not been determined. 

On one of the properties visited, the standard practice is to 
make use of a brass floating hub liner, drilling through the 
wheel hub from the outside, and apply a heavy graphite grease 
through a fitting similar to that used with the pressure grease 
system. This arrangement is illustrated in Fig. 3. The wheels 
are pressed off the axle and the floating hub liner applied; the 
hub face of the box is lined with babbitt, and whenever it is 
necessary to reduce the lateral wear, the face of the box is re- 
babbitted. This system of hub lubrication has reduced the 
lateral wear on engine-truck hubs approximately 75 per cent, 
and also decreased the running temperature of the engine truck 
journals. In the opinion of the committee, this is the most 
efficient system of engine-truck hub lubrication where waste- 
packed cellars are used. 


TRAILER JOURNAL LuBRICATION 
The committee has found no improved method of trailer 
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journal lubrication since the present method of waste packed 
cellars was introduced along with the introduction of trailers, 
except that the roads which have eliminated the oil holes 
through the top of the engine-truck brasses have applied the 
same type of brasses to the trailers as are used on engine 
trucks. It appears that little trouble is being experienced with 
the lubrication of trailer journals; therefore, the need for im- 
provement is not so apparent as is the case with engine-truck 
journals. The committee believes however, that a bearing simi- 
lar to the floating engine-truck bearings above described will 
be a substantial improvement over the present oil and waste 
lubrication, as it will require far less attention. 


TRAILER Hus LUBRICATION 


The information set forth in this report under the subject of 
Engine Truck Hub Lubricaticn, also applies to trailer hub 
tubrication. The road referred to which has adopted the float- 
ing engine-truck hub liners has also adopted them for the 
trailer hubs. 

It will be noted that the system of lubrication and the design 
of hub liner is the same. As the trailers have an outside jour- 
nal box, it is not necessary to press off the wheels to apply 
floating hub liners to the trailers, and the graphite grease is 
forced to the hub liner from a pressure fitting on the box 
instead of forcing it through the wheel hub as is done on the 
engine truck wheels. When the trailer hubs were lubricated 
with engine oil on Mountain type locomotives in territory where 
the curvature was severe, it was necessary to renew the hub 
liners, which at that time were pinned on, as frequently as 
5,000 miles, whereas this work is now not required for 40,000 
to 80,000 miles. 


GUIDE LUBRICATION 


On the roads visited, the committee found experiments being 
made with the pressure grease system for guide lubrication, 
using the same grease as is used on the valve motion, etc. 
While none of the roads has yet adopted this as standard, it 
appears to be proving entirely satisfactory. A metal plate is 
welded over the oil cavity in the cross heads, and a pressure 
fitting applied, the guide cups being removed from the guides. 
Some of the roads have connected the mechanical lubricators 
to top and bottom guides, removing the oil cups from the 
guides, the lubrication being accomplished with oil from the 
mechanical lubricator. This also has proved entirely satisfac- 
tory, in the opinion of the committee. 

On one of the properties visited the bottom guides were 
lubricated by means of an oil cup attached to the top guide 
close to back cylinder head with 34-in. o. d. copper pipe run- 
ning to the center of the bottom guide, and oil is introduced 
to the guide surface through a ¥⁄4-in. hole in the guide. The 
pipe must be clamped securely to the guide to prevent breakage. 
The committee believes this simple method, illustrated in Fig. 4, 
will produce efficient bottom guide lubrication. 


CRANK-PIN LUBRICATION 


On all of the roads visited, the committee found that on 
heavy power the back-end main rod and middle-connection 
brasses have been superseded by floating bushings. Those in 
charge on these roads were unanimous in stating that their 
experiences with floating bushings have proved them vastly 
superior to the old style split brass. Three different methods 
of fitting the floating bushings in back ends of main rods, were 
observed. On one road the usual fixed iron bushing is omitted, 
the bearing fit in the rod is ground and the floating bushing is 
bored 1/32 in. larger diameter than the pin and a slip fit in the 
rod. On another road, a fixed iron bushing is used in the rod, 
and the floating brass bushing is bored a slip fit on the pin, 
and the outer surface machined 1/32 in. smaller diameter than 
the bore in the iron bushing. On the remaining roads, all 
using a fixed iron bushing, the floating brass bushing is bored 
1/64 in. larger diameter than the pin, and 1/64 in. smaller than 
the bore of the iron bushing. The committee believes the last 
named practice the best. 

On two of the roads visited, it is the practice to cut rod-cup 
grease into wafers about 1⁄4 in. thick in the oil house. They 
are issued to the rod-cup fillers in clean buckets. The rod-cup 
fillers are required to hold the rod-cup plug in one hand while 
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applying the grease. Grease is applied by picking up one wafer 
at a time with a tool similar to an ice pick, and placing it in 
the rod cup. This method prevents the entrance of foreign 
matter into the rod cup when being filled, and is recommended 
by the committee. On two roads, it was found that the rod-cup 
grease is also issued to the enginemen in wafer form in tubular 
cardboard containers, which protects it against contamination 
while being carried on the locomotive. On two of the roads 
visited, it was found that the usual rod cup and plug has been 
superseded by a pressure system, a different type of pressure 
system being used on each of these two roads. So far as 
efficient lubrication is concerned, there does not appear to be 
any advantage in the pressure system over the ordinary screw 
plug. If there is any advantage in the use of the pressure 
system, it consists of reducing the time required to fill the rod 
cups. The committee is not in position at this time to recom- 
mend either for or against the pressure system for crank-pin 
lubrication. 


MECHANICAL LuBRICATORS 


The performance of various types of mechanical lubricators 
was studied by the committee. The mechanical lubricator has 
proved itself very efficient and a reliable device. It eliminates 
the human element, and at all times when the locomotive is in 
motion the oil is automatically fed to the parts connected to 
the lubricator, and when the locomotive stops the feed of oil 
automatically stops. 

An interesting development in connection with mechanical 
lubricators was inspected by the committee on one of the roads 
visited; i. e, a device known as an atomizer, which provides 
for mixing steam with the eil after it leaves the mechanical 
lubricator and also provides for lubricating two or more parts 
from one lubricator feed. The performance of this atomizer 
on this road indicates more efficient lubrication and a substan- 
tial increase in the miles per pint of oil. The atomizer is shown 
in Fig. 5. 

At one of the shops visited, a portable tank for filling me- 
chanical lubricators was inspected. This device effects a sub- 
stantial economy in labor filling these lubricators. 

On one of the properties visited the committee inspected a 
modern locomotive on which the main drive boxes are lubri- 
cated with oil fed from the force-feed lubricator in place of 
driving-box grease. This is reported to give entire satisfaction 
and is an experiment that contains interesting possibilities. 


PRESSURE GREASE SYSTEM 


On three of the roads visited, the committee inspected the 
pressure system of grease lubrication as applied to valve mo- 
tion, including link blocks and pins, shoes and wedges, spring 
rigging, buffer faces between engine and tender, and stokers. 
This system of lubrication was found entirely successful. 
Grease is applied to the spring rigging once each 30 days, the 
valve gear about once each 1,000 miles, and to link-block pins 
and hub plates where used, about once each 500 miles. On one 
of the roads visited which has about 350 locomotives equipped 
with the pressure system of lubrication, the committee was 
afforded the opportunity of inspecting a Pacific type locomotive 
being dismantled for heavy repairs. This locomotive had made 
106,900 miles since the pressure system was applied. There 
was only one bushing in the valve gear and one pin in the 
spring rigging that required renewal. ; 

At one terminal, the committee checked the operation and 
material required to condition a Mikado type locomotive 
equipped with a pressure system. The result of the check is 
as follows: 


Greasing engine all over, 182 points.............% 34 min. 
Greasing engine motion work and driving boxes.. 8 min. 
Greasing engine motion work......sssscsoee 4 min. 20 sec. 
Greasing engine rods . Sie 2 min 
Amount of grease used—total engine 3% Ib. 

Amount of grease used—motion work and driving $ 1% lb 

Amount of grease used—motion work (boxes).. % 1b 


All the above time was computed as follows: The grease 
machine was full and standing beside the locomotive with the 
air hose attached and detached from the enginehouse air line 
between each operation. The whole machine was carefully 
weighed before and after each operation. The above operations 
were completed by one man. 

It is the opinion of the committee that all modern power 
should be equipped with the pressure system of lubrication, and 
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that the investment is amply and quickly repaid in the reduced 
amount of wear on the parts lubricated. 


LUBRICATION OF AIR CYLINDERS OF AIR COMPRESSORS 


The successful lubrication of air cylinders of air pumps has 
been a problem for many years, and is as yet unsolved. These 
cylinders require some lubrication to prevent scoring, but the 
amount required is so small, that any excess is immediately re- 
flected in carbonization of ports and passages. 

The committee is not in position to recommend any changes 
in present methods; but further study is being given this 
subject. 

CONCLUSIONS 


Under present day conditions with long locomotive runs, and 
the locomotives pooled, we believe the present practice of lubri- 
cating the locomotive with engine oil should be improved. The 
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adoption of the methods of lubricating engine-truck, driver 
and trailer bearings, valves and cylinders, guides, valve motion, 
spring rigging, and stokers, set forth above, will dispense with 
the use of the engineers’ oil can entfrély. The lubricants should 
be applied in the roundhouse, and when so applied it is defi- 
nitely known that the locomotive can traverse a distance of as 
much as 1,000 miles without further attention. We believe 
that the conditions of today demand definite, positive and 
efficient locomotive lubrication, and the methods recommended 
in this report will accomplish this and thereby very substan- 
tially reduce locomotive maintenance and, in addition, reduce to 
a minimum troubles with hot bearings. 

The sub-committee report is signed by E. Von Bergen, 
chairman, I. T. Burney, and A. L. Moler. 


. 


Lubrication of Cars 


Since the report of this committee last year there have been 
numerous requests from railroad members for an extension of 
the effective date of Rule 66, due to the fact they are not as 
yet fully prepared to meet the specifications covering reclaimed 
oil and waste. This extension has been granted by the General 
Committee. 

The committee last year set up proposals for standard prac- 
tice for the following: 


1—Method of packing journal boxes. 

2—Specifications for dust guards. 

3—Packing tools for journal boxes. 

4—Specification for reclaimed oil. 

$—Specifications for new waste for journal- -box packing. 

6—Inspection of journal boxes. 

7—Passenger-car lubrication. 

These were submitted to the members in letter ballot Circular 
D. V. 596, and all propositions except specifications for dust 
guards were adopted as standard practice, effective March 1, 
1929, 

While proposition No. 1 was carried, a review of the re- 
plies suggested to the committee that further inquiry should 
be made into that part of the proposition reading: 

Before applying journal bearings, they sbaH be thoroughly clean and be 
bored or broached to a proper contour in order to secure a uniform bearing 
on i Journal and to remove irregularities, also to detect imperfections 
in the linings 


Vol. 103, No. 7 


Tabulation of these replies indicated that 55 per cent of the 
railroads representing 64 per cent of the total freight-car own- 
ership do not follow this practice. It was not the intention of 
your committee to impose any hardship upon the railroads and 
in view of the position taken by many of the roads it was de- 
cided to recommend that this provision of proposition No. 1 be 
made recommended practice instead of standard. . 

Several roads have objected to the requirement that a “Re- 
lined journal bearing shall not be used unless at least a 1/32-in. 
cut has been taken by boring the shell before same is tinned or 
relined.” The reason for this requirement is to insure a good 
mechanical grip of the lining on the shell and a true alignment 
of bearing face of shell. This prevents a great number of 
slipped linings in journal bearings. 


SPECIFICATIONS FOR Dust GUARDS 


In order to provide an improvement in the means for pro- 
tecting journal boxes from dust and dirt the committee pro- 
pose the following specifications for dust guards: 

1. Pxrpose—To exclude dust from the journal box and to retain the oil. 

2. Requirement—To serve its purpose when a new guard is applied, it 
must fit the axle with not more than 1/32 in. clearance all around. 

Material—Material in contact with the axle must be of such com- 
Position that it will not cut the axle in service. 

The inside dimension of guard must be such that it can be easily applied 
to the axle, and of such outside dimension that it can easily enter the box. 

The guard must not bind when applied. 

4. A wedge or plug shall be applied to close the top of the guard 
well in the box, or provision made in the construction of the guard to close 
this opening in_order to exclude dirt. 

. Service—The service life of the guard shall be equal to at least the 
service life of a pair of new wheels. 

A wood dust guard to meet these specifications must not be 
less than three-ply laminated, reinforced and secured by use 


of water-resisting glue. 


RENOVATED OIL 


While the specification for renovated oil was adopted by 
letter ballot, a number of questions have arisen concerning the 
ability of some member roads to meet the requirements. Claims 
have been advanced by some commercial concerns that oil and 
waste can only be renovated to meet the specifications by those 
concerns. The committee desires to acquaint the members 
With the fact that processes of oil renovation were developed by 
railroads that would meet all requirements of the specifications; 
befcre these specifications were proposed to the American 
Railway Association. 

There are railroad-owned and operated reclamation plants 
in operation that are producing oil and waste, which meet 
A. R. A. specifications, located in different parts of the country. 
(The committee will furnish information as to Iccation of 
these plants upon request.) 

One method of renovating car oil is to place the dirty oil in 
an oil boiling tank (500 gal. capacity) where it is subjected 
to a high temperature by means of steam-heated coils placed 
near the bottom of the tank. The high temperatures (210 deg. 
F. to 220 deg. F.) cause the water in the oil to evaporate and 
pass off as vapor. After sufficient boiling, the oil is drawn off 
and placed in open-top settling tanks which are set over steam 
coils where it is kept at a temperature of about 140 deg. F. 
care being taken to keep temperature of settling tanks uniform. 

After oil is placed in the settling tanks it is treated by 
sprinkling soda ash, 3 oz. to each gallon of oil, and then 
allowing it to settle. When settled sufficiently (6 to 12 hrs.) the 
clean oil is drawn off the tcp, ready for use and the sludge is 
drawn from the bottom of tanks. The sludge is used as center- 
plate grease, etc. 

Another method used is to heat the dirty oil over a series of 
steam pipes to evaporate the moisture and then run the oil, at 
a temperature cf 300 deg. F. to 325 deg. F., through a cen- 
trifuge. 

Questions have been raised relative to viscosity and pour 
point requirements of this specification. The viscosity limits, 
50 sec. to 70 sec. at 210 deg. F., permit a latitude that is gen- 
erally satisfactory. 

The pour point not to be above 45 deg. F. This places 45 
deg. F. as a maximum, but no minimum was established. When 
reclaimed cil has a maximum pour point of 45 deg. F. it should 
be used in summer season or pour point reduced to the degree 
desired as suitable for seasonal use. This can be accomplished 
by adding a suitable new lubricating oil with maximum viscosity 
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at 210 deg. F. of 40 seconds, pour point maximum 0 deg. F., 
and flash point minimum 290 deg. F. 

The Specification for New Waste for Journal Box Packing 
as adopted will result in an improved grade of packing which 
will reflect in better lubrication performance. 

In order to allow some tolerance of spooler and slasher con- 
tent, the committee recommends that second sentence, Section 
two (b) of specification, be changed to read: “The threads 
shall be of clean, new cotton properly machined and thoroughly 
mixed 65 per cent to 75 per cent spooler and 25 per cent to 
35 per cent slasher.” 


INSPECTION .OF JOURNAL Boxes 


There has been a decided improvement in lubrication prac- 
tices in some sections of the country due to the increased at- 
tention and improved methods practiced. This committee for- 
mulated rules to bring about an improvement in the condition 
of journal boxes and where these rules are in practice the 
number of hot boxes has decreased and much better operating 
conditions now exist. 

But regardless of the number of rules recommended, or how 
carefully the matter has been studied, if the employees are not 
properly educated and followed up to see that instructions are 
carried out, desired results will not be obtained. 


SPECIFICATIONS FOR New Car OIL 


On account of the wide diversity in characteristics of the 
new car oils in use at present, the committee recognizes the 
importance of standard specifications covering new lead soap 
compounded, or straight mineral car oils, and recommends that 
the following be adopted as recommended practice: 


Summer Winter 

car oil car oil 
Flash sroseiicodurvidós EEREN 300 deg. F., min. 275 deg. F., min. 
seconds Min. 40 seconds 


Sayboldt viscosity at 210 deg. F..Min. 65 
At 130 deg. F e... Max. 225 seconds 
Cold test ea ce eS es eek Se eae Kat .. Max. 35 deg. F. 
Water ... Max. 0.10 per cent 
Tarry Matter .........000e50 ..... Max. 0.10 per cent Max. 0.05 per cent 
Insoluble impurities (dirt)........Max. 0.10 per cent’ Max. 0.10 per cent 


The methods to be used in determining the above are as follows: 
Degrees A. P. I. ..... sescecescesee Calibrated hydrometer 

A ee een rer A. S. T. M. Method D-92-2¢ 
Sayboldť viscosity .. soceccseee A. S. T. M. Method D-88-26 
Water cer cadedschaees cu kiin eseceee A. S. T. M. Method D-95-28 


Max. 145 seconds 
Max. 0 deg. F. 
Max. 0.10 per cent 


CoLd Test 


Provide a clean dry, four-ounce oil-sample bottle of the tall, 
narrow form. Fit it with a one-hole soft rubber stopper through 
which runs a suitable thermometer. The bottom of the ther- 
mometer should be % to % in. from the bottom of the bottle. 
Fill the bottle to a depth of 14 in, with the sample to be tested. 
The oil should reach to a point at least % in. above the top 
of the bulb of the thermometer. Insert the stopper with its 
thermometer firmly, and place the bottle in a freezing mixture 
which will quickly cool the oil to 10 or 15 deg. below its cold 
test. Let it remain 45 min. At the end of the freezing period 
remove the bottle from the freezer, throughout this and re- 
maining procedure, holding the bottle by the neck only, so that 
the oil will not be warmed by the hand. Allow the oil to soften 
spontaneously, by the warmth of the atmosphere only. Fre- 
quently stir the oil gently, first to the right, and then to the 
left, so as to keep it uniformly mixed. At every increase of 
one or two degrees invert the bottle. The “cold test” is the 
temperature at which the oil flows promptly. 


TARRY MATTER AND INSOLUBLE IMPURITIES (DiRT) 


Before weighing out the individual portions for the tests, 
hold a portion of the violently shaken sample at a temperature 
of about 212 deg. F., for two hours and shake frequently dur- 
ing the time. Weigh out the test portions immediately after- 
ward. Weigh 5 grams of oil into a 200- to 300-c.c. Erlenmyer 
flask. Add 100 c.c. of petroleum ether boiling below 140 deg. F. 
(If the portion of sample weighed out differs markedly from 
5 grams, use 20 c.c. of petroleum ether per gram.) Stopper 
and swirl repeatedly until the oil is all dissolved and the solu- 
tion is homogeneous. Let stand exactly one hour thereafter. 
Filter on a 9-cm. filter, keeping the funnel closely covered to 
prevent creeping. Wash with more of the same petroleum 
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ether until it runs through entirely colorless. Pay especial at- 
tention to the edges of the filter, where the oil is likely to con- 
centrate. It is not necessary to bring all the insoluble onto the 
filter, if only the tar is to be determined. 


Next put 25 c.c. of redistilled chloroform into the flask and 


dissolve all the tar therein. Pour the solution on the same 
filter and receive the filtrate in a weighed 250-c.c. beaker. Con- 
tinue washing the filter with the rinsings of the flask and wash 
further until the filter is free from tar and the washing run 
through colorless. Evaporate the chloroform solution to dry- 
ness, lay the beaker on its side in an oven at 212-221 deg. F., 
dry for one hour, cool and weigh. 

To determine the miscellaneous dirt in the oil, the first filtra- 
tion should be on a weighed filter and all of the residue should 
be brought onto the filter during the treatment with chloroform. 
Use a policeman if necessary. The matter insoluble in chloro- 
form is “miscellaneous dirt.” Weigh the residue plus filter 
after drying at 212-221 deg. F. for one hour. Calculate per- 
centage by weight for both determinations. 

The committee suggests that the above recommendations pro- 
posed be placed before the members for adoption by letter 
ballot. 

The committee would earnestly recommend that a resolution 
be passed at this convention that Rule 66 be made effective 
January 1, 1930, and no further extension granted. 

The report is signed by G. W. Ditmore (chairman), master 
car builder, Delaware & Hudson; H. W. Johnson, superin- 
tendent motive power and rolling stock, Minneapolis & St. 
Louis; P. Maddox, superintendent car department, Chesapeake 
and Ohio; T. O. Sechrist, assistant superintendent machinery, 
Louisville & Nashville; M. J. O’Connor, mechanical inspector, 
New York Central; C. B. Smith, engineer of tests, Boston & 
Maine; E. Von Bergen, general air brake, lubrication and car 
heating engineer, Illinois Central; and A. J. Harner, lubrica- 
tion engineer, Union Pacific. 


Discussion 


[In the absence of Chairman Ditmore, the section of 
the report on locomotives was presented by E. Von 
Bergen (I. C.), and the section on cars by Carl Dierks 
(D. & H.)—Eprtor.] 

R. D. Hawkins (Atlantic Coast Line): I represent 
one of the roads objecting to the boring of the brasses 
to be rebabbitted. As I stated at last year’s meeting, by 
putting the proper contents of tin in the mixture, we 
had no trouble whatever, in successfully rebabbiting. 
In our estimation, it is simply a waste of material. Most 
brasses are removed not on account of the wear in the 
lining, but because of the collar wear. $ 

There is another matter in the report that I wish to 
refer to. On railroads in the condition of those in the 
extreme southeast, they rather questioned the proposi- 
tion of putting Rule 66 into full effect on January 1, 
1930. Our managers have questioned expenditures. 

W. A. Pownall (Wabash): Looking at the exhibit 
in the locomotive section of the report, I notice an in- 
ternal check is shown on top of the boiler. Has the 
committee considered the distance of that check from 
the point where the oil enters the steam pipe from the 
cylinder? We have had some trouble with mechanical 
lubrication where we have the internal check very far 
from the steam pipe or the cylinder, and this is quite 
a long way away. Does the fact that this atomizer is 
used affect that situation? 

Mr. Von Bergen: On the road that has gone into this 
atomizer to a greater extent than any other, I can say 
that no trouble has been experienced with the location. 
There are two or three other railroads that also have 
this atomizer on a few locomotives, and thus far no 
trouble has been experienced with the internal check in 
that location. 

The boring of the journal-brass shells, when the 
brass is lined, was considered at great length. The 
members of the committee have had opportunities of 
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observing and inspecting brasses that have been relined 
without boring of the shells and linings that have been 
bored, and the evidence was overwhelmingly in favor 
of boring the shell when the lining was applied. 

As a rule, when linings are rebabbited in railroad 
shops, and the babbit melted out of the old bearings is 
accumulated and again melted and poured into the bear- 
ings, except at certain well equipped shops, there is 
no method of determining what percentage of the tin re- 
mains in the babbitt. So far as the loss of material is 
concerned, the committee now has under advisement 
a recommendation to be submitted next year which will 
permit of 1-32-in, cuts being taken. The loss of mate- 
rial with a 1-32-in. cut is very small. 

F. H. Becherer (Central of New Jersey): I was 
very much interested in the question brought up by 
Mr. Hawkins in regard to the cost of reclaiming oil 
and waste. It might interest him and perhaps also some 
others that before the installation of our oil and waste 
reclamation plant, our cost of lubrication per thousand 
car miles was 13 cents. It is now three cents, five mills. 
This is on passenger cars. On freight, it was ten cents. 
It is now one cent and eight mills. There should not be 
any. question at all in convincing the management that 
this is not an item of expense but one of economy. 

A. G. Trumbull (Erie) : The committee’s report illus- 
trates a number of devices and methods in lubrication 
of locomotives and cars which leads me to question 
whether or not they have investigated the patent situ- 
ation and can assure the members they are safe in a- 
dopting these methods and processes and devices without 
risk of patent infringment? 

C. T. Ripley (A. T. & S. F.): This question of oil 
specifications is so vital to the American railroads that 
I cannot help making a few remarks about it. There is 
too much of a general idea that any kind of oil can be 
put in a journal box. As a matter of fact, this is a very 
difficult type of lubrication. With all of the weather 
conditions, desert conditions, etc., you need a mighty 
good grade of oil, and therefore I am glad to see the 
committee working out a specification for new car oil, 
as well as for renovated oil. 

I do disagree with the committee in its method of 
making the cold test. They stir the oil during the mak- 
ing of the test, and in this way get a more advantageous 
reading for the oil manufacturer, but not for the rail- 
road company. There are two vital factors on which we 
must have protection. One of them is the development 
of stickiness characteristics when the oil is cold. The 
cold test is the nearest thing we have to this, but it 
does not tell the story alone. There is a need for the 
development of further apparatus and methods for 
measuring what happens to an oil when it gets cold; 
that is, will the waste stick to the journal? The other 
matter of the oil is the film strength. There is nothing 
in this specification to get any measure of the film 
strength of oil. When certain oils get very warm, they 
lose their entire film strength and the lubrication is 
gone; that is you can bring the oil to the journal, but 
it won’t do you any good. Some new apparatus or 
methods are necessary, and I suggest that in dealing 
with the American Petroleum Institute the committee 
do not overlook these two factors. 

Mr. Nystrom: I would like to ask the chairman of 
the lubricating committee two questions. What is 
meant by a reinforced guard? Does it mean that it 
should be fastened with copper nails, or what? The 
reason I ask this question is that I understand that it 
is more or less controlled by one manufacturer. The 
second question is in connection with the specification 
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tor new car oil. The committee states that it recog- 
nizes the importance of standard specifications cover- 
ing new lead soap compound or straight mineral oil. 
As far as I can see, the specification submitted is for 
straight oil, and no compound is specified or recom- 
mended. Mr. Ripley says the film strength of car oil 
is very essential. The past winter was one of the most 
severe in our history, and a great many railroads ex- 
perienced considerable trouble, despite that every pre- 
caution was taken. Many of us are sure that it was due 
to improper car oil. We received the oil having an 
asphalt base which did not have the film strength. I 
would urge the committee to include, if possible, an ad- 
ditional specification for a compound oil either contain- 
ing lead soap, fish or animal fat. 

Mr. Von Bergen: As to the dust guard, the com- 
mittee had in mind, in calling for a reinforced dust 
guard, any kind of a reinforcement that any manufac- 
turer might wish to use in addition merely to pasting the 
dust guard together. It might be well if there was a 
strap surrounding it, or various methods that are in 
existence at the present time. 

The specifications for the new oil that you read in 
the report will not be the same as those that will be on 
the letter ballot. In conference with the Committee on 
Specifications and Tests for Materials and with the 
Petroleum Institute, it is the intention, if possible, to 
draw the specifications so as to insure the railroads 
a good quality of oil. 

Mr. Kinney: Under the subject of specifications 
for new oil, there is a question which undoubtedly all 
of you gentlemen have discussed among yourselves, but 
I am not so sure that it has been before the convention 
before. On the railroad, with which I am connected we 
have a very active discussion at the present time over 


the necessity of a summer and winter oil. We have 
been reliably informed that there are railroads in the 
United States that are using one grade of oil for both 
seasons, summer and winter, running through the differ- 
ent temperatures that we experience through our north- 
ern country. 

Mr. Von Bergen: The committee has spent a great 
deal of time investigating and discussing the matter of 
adopting a year-around oil. All of us know that with 
cars running all over the continent in all kinds of tem- 
peratures, many of them are running in temperatures 
below zero, with summer oil in the boxes, and others 
are running in desert temperatures with winter oil in 
the boxes because these oils are not changed with the 
seasons. It would be impossible to do that. A sub- 
committee has been appointed which will soon begin 
an elaborate series of tests of services on cars with oils 
of various viscosities that are suitable for winter serv- 
ice to determine if they will stand up under the hot 
temperatures. The committee hopes at the conclusion 
of those service tests to be in position to tell you defi- 
nitely whether or not a year-around oil is practicable. 

On the road with which I am connected, we have been 
running a passenger car for the past month—not on 
waste lubrication but on one of the oiling devices—with 
a winter oil, that is, 20 per cent below test. It has been 
riding through temperatures of over 100 deg. F., and 
the journals are running very successfully. In fact, you 
can hardly detect the difference in the temperature of 
the boxes adjacent to the journal and the truck frames. 

Mr. Chambers: I move you that no time extension be- 
yond January 1, 1930, be granted. 


The motion was duly seconded and carried. 
On motion, the report was accepted. 


Heavier Car Loading Needed 


By M. J. Gormley 


Chairman, Car Service Division, American Railway Association 


The last time I talked to you, 
I believe, was in Montreal, two 
years ago, when I made some 
rather startling predictions 
about the matter of equipment. 
A great many of you thought 
at that time that I was either 
an optimist, or talking through 
my hat. 

The problem for the future 
is how to continue to get net 
revenue by reducing operating 
maintenance. The greatest 
avenues open to you today, 
some of which have hardly been touched, are in heavier 
loading of cars, and decreasing empty mileage. How 
many of the Mechanical Division men know today that 
much of the empty car mileage is made on the railroads 
because of the condition of the equipment? How many 
of you grain-carrying railroads of the West know how 
many miles are made pulling grain out of the grain ter- 
ritory in cars that are not fit for grain handling? I am 
not one that believes that you can afford to maintain all 
equipment for the higher class loading all of the time, 
but do any of you know what failure to maintain equip- 
ment costs. If any of you do happen to know, and you 
are a little embarrassed or afraid to stand on your feet 
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and tell me about it, write me a letter or see me alone, 
because it is brand new information to me. 

We now have less equipment and more miles per car 
per day—something like 19 per cent over 1923. I have 
gotten so I don’t like to use that car mile per car per 
day figure, because it is rather elusive. It depends on 
how many surplus cars you have, and how many are 
waiting repairs; in other words, the total car miles 
charged against total car ownership, whether in the 
hands of the shipper, the railroads, or moving, or other- 
wise. We now have figures of miles per car hour, in 
other words, what does the car do when it is actually 
in the train. These figures show that it is moving 314 
miles every 24 hours. That is the figure I like to talk 
about, relative to the question of car miles per day. 

With a reduction of 98,000 in freight cars, outside of 
refrigerator cars, you still have 225,000 surplus cars per 
day, after loading two million cars per week for eight 
straight weeks. I maintain that 225,000 surplus cars is 
too many. We should all work to get that 225,000 out 
of ownership—by buying more cars. Ask the- railroad 
supply man. He knows where the 60,000-Ib. capacity 
cars are, and I don’t see why he does not go around and 
work on the different divisions. He could tell you that 
the new cars would do more work than two cars‘ you 
had before. That is a sort of sales argument to advance. 
I have been termed one of the obstructionists, because 


393 


I have always advocated the decrease in ownership, but 
that is not to the detriment of the car supply industry. 
There is not a railroad in the United States today, bar 
none, that is not now operating some type of freight 


car equipment that ought to be in the scrap pile. I don’t 


care what the railroad is, I will find some of those cars 
on every railroad, even among the best. I see Mr. 
Hardin of the New York Central with a smile on his 
face, and he knows it is true. 

Mr. Aishton said that the load per car is going down 
instead of up, but that requires a lot of explanation. 
That includes L.C.L. merchandise. Eliminate it, and 
instead of the tons per car today being 27 tons, it is 35 
tons per car. We have had an increase, 1.3 tons per 
car on the average since 1925, or 1923, I am not sure 
which. 

Take the heavy items, and we have a greater in- 
crease in the tons per car of coal, ore, sand, stone, 
gravel and wheat, and other heavier loading commodi- 
ties. That is the reason I say that the average carload 
figures are not worth the paper they are written on un- 
less they are compared for commodities. We know if 
we get a 20,000 decrease in the number of cars of coal 
handled in one year, compared with another, and 
100,000 increase in fruit and vegetables, you will have 
shown a reduction in tons per car, which has absolutely 
no relationship to the efficiency with which the equip- 
ment is loaded. I never like to talk about the improve- 
ments that ought to be made by railroads, unless I can 
show them that it has been done. And it can be done. 
The only outstanding reason today that we don’t get 
greater tons per car is the inactivity of the transporta- 
tion man in traffic departments. 


Railroads Themselves Offenders in Light Loading 


I might say something about the inactivity of the 
Mechanical Division also. How many Mechanical Di- 
vision men or how many storekeepers ever check up to 
see whether the stuff they receive is loaded to the car 
capacity or not? You are one of the heaviest pur- 
chasers in the country and unless you do your part we 
can not get very far with the ordinary commercial 
shipper. We had four cars of lumber moving recently 
from the Pacific northwest to a point in Illinois with a 
light load. We checked up with the railroad to see why 
it didn’t check on the car quantities. We found out it 
specified the quantity and it got four cars; an actual 
check showed that two cars would have taken the same 
material to the same place. Did they take any action in 
connection with it? Did they say to the shipper in the 
Northwest,, “You shipped us four cars and you should 
have shipped us only two?” They did not. That is the 
thing you have got to get into. 

Last year, we had the 60,000-Ib. and the 70,000-Ib. 
capacity cars in the Southwest during the big grain 
movement. If we had had the 100,000-lb. cars we could 
have moved the harvest with 25 per cent less units. 
Incidentally the 100,000-lb. car would have earned on 
the average $90 per car more in net earnings every 
time that it moved than the 70,000-lb. car. The 100,000 
car does not have to move very many times under those 
circumstances to pay for its excess cost and its excess 
weight. 

Take this item of wheat. The tons per car in 1928 
were actually 2.5 greater than in 1923. That is just the 
optimistic end of it instead of the pessimistic end that 
Mr. Aishton gave you yesterday. 

Let me call attention to some more statistics. A coal 
company in the Southwest shipping 12 cars a day to one 
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receiver reports as follows regarding its failure to use 
full capacity cars. At two different times in the past, 
trouble had been caused by cars jumping the track at 
the unloading dock. The mechanical department of the 
railroad serving them issued instructions that coal 
should be loaded to a level one foot lower than it had 
heen, saying the trouble was caused by cars being un- 
balanced. This lowered the loadings per car 5 to 7 tons. 
Later investigation indicated that the trouble had been 
caused both times by the same car, which would indicate 
that something faulty about the car had caused the 
derailment, and not the fact that too much coal had 
been loaded. (Laughter.) I know some of you laugh 
and say that could not possibly be true, but it is the fact. 

Here was a railroad that had something happen to its 
scales and so it issued instructions that the grain load 
must be reduced to fit the condition of the scales. Dur- 
ing the time that it was making repairs we figured that 
it lost in net earnings enough to buy 25 new scales. 


Cement Shipper Uses High Capacity Cars 


We have a recent illustration right here in California. 
Just the other day I got a report from one of our men 
investigating the loading at a certain point who got 
them to change to a higher loading, and the increased 
earnings out of that plant in four days time was some- 
thing over $4,000. He earned his salary for a year and 
then some. 

Oiled steel sheets moving to consignee in the Mid- 
West were found to be loaded 26 tons to the car, freight 
charges $203.11. Upon solicitation orders were in- 
creased to call for 35 tons per car. Increased revenue 
per car $70.29. 

When traffic people get around to soliciting business 
on the basis of the tons they get rather than the cars 
they get, they will help a lot. The average traveling 
salesman is interested in reporting to his boss that he 
got a lot of cars and if the boss would go back to him 
and ask him how much they earned and how lightly 
they were loaded, it would start something immediately. 

A big company holding a contract to ship 3,500,000 
brick to one consignee at one destination agreed to load 
to capacity. This means that 100,000 capacity cars 
will carry 122,500 pounds, earning revenue of approxi- 
mately $150 more per car than with the previous load- 
ing. 


A general view of the Boston & Albany freight car repair 
yard at West Springfield, Mass. 
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What Do You Know? 
By Charles Dillon 
Vice-President and Managing Editor of “Transportation” 


I doubt very much whether there is in America 
today one other industry so highly departmentized 
as are the railroads. Under the influence of such 
organization employees and their immediate superiors 
become, eventually, very much like our highly success- 
ful scientific men: So immersed in the work before 
them that they see nothing else, think of nothing else, 
and become, finally, workers dedicated to one objective. 

This departmentization is the chief reason why so 
few railroad men know very much about the affairs of 
the companies employing them, except in their own 
yards, divisions or departments; and in a way this is 
excusable. It is the duty of the managements to try, 
if they can, to induce the men in all departments to give 
some attention to the public relations of the companies ; 
and I hope to convince you that if you don’t begin pretty 
soon to take more interest in such questions it may not 
be necessary after a while. 

I am not trying to say something sensational when I 
assure you that some very wise and serious men in this 
nation today are wondering gravely, and with good 
reason, just how long the people imagine the railroads 
can continue under the present unprofitable conditions. 
With everything going out and very much less coming 
in—well, I can think of only one institution that can 
be operated successfully under such conditions year 
after year, and that is a penitentiary. 

I believe I know the average employee’s viewpoint 
about the management of the road for which he works. 
And it isn’t likely to surprise you when I say that this 
viewpoint in most cases is entirely wrong. It is wrong 
because the average employee, in any department, 
knows precious little about what we call railroad prob- 
lems, relations between company and public, national 
and state regulations, the actual details of the com- 
pany’s business. 

It is a bit unfair to expect these men to study such 
questions as closely as do the men who have to talk 
about them in public, but it is not too much to ask them 
to have a general truthful picture in mind of just how 
their employers are compelled to scheme and strive to 
get anything constructive done in the interest of the 
shipping and traveling public under the irritating, re- 
strictive regulations imposed upon the railroads today. 


Educate Employees in Public Relations 


I hope to have some railroad official, executive or 
supervisory, achieve fame and probably gain promo- 
tion by asking the president to have a competent per- 
son assigned to attend every meeting and convention 
of his department to speak for 20 or 30 minutes on the 
subject of public relations. The latest legislation en- 
acted should be described plainly. Its effect 'on the 
road and probably on the employees themselves should 
be set forth clearly. I should like to have this speaker 
invite his audiences to ask questions, and I should like 
to have those questions answered unequivocally. The 
managements have nothing to hide. Frankness, clear 
publicity, will create a new feeling between men and 
managements. It is most distinctly a thing worth try- 
ing. Congress, as you know, goes into executive session 
or into committee of the whole frequently, to consider 
the state of the Union. Railroad associations should 
do the same thing. 
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Men often are led into error through lack of informa- 
tion or through misinformation. We have a few great 
railroads, so situated geographically that they always 
are favored with traffic density, roads that show’ big 
earnings and some large dividends for stockholders, 
but also we have hundreds that have no such pleasing 
conditions. Not many employees know much about 
these roads, and most of them are misled in reading 
their annual reports. In these days of new and con- 
stantly increasing competition railroad men everywhere 
should know more than they ever knew about the busi- 
ness of transportation. They should at least know that 
the principal competitors are not subject to the restric- 
tions under which railroads of the United States operate 
at the present time. 

Evening talks about these things can be made ex- 
tremely interesting. The most attentive and most 
courteous audiences I have ever addressed were railroad 
employees, and this was true in times of strikes as well 
as during normal conditions. The men always are 
interested. But, for that matter, what employee is likely 
to be found lacking in sympathy and good sense when 
he learns that on the average, employees to the number 
of 387,000, with 14,000 locomotives, 12,000 passenger 
cars, 540,000 freight cars and other railway facilities to 
the total value of five billion eight hundred million 
dollars worked throughout the entire year 1928 to pro- 
duce enough revenue to pay railroad taxes? Is he not 
likely to be impressed when he learns that it cost the 
railroads of America $1,079,417 every day in the year 
during 1928 to pay their tax bills? 

Isn’t he certain to think seriously when he votes again 
for a legislator or congressman when he knows that 
these taxes amounted to more than $45,000 an hour for 
every 24-hour day of the year? Won't he study can- 
didates when he learns that in terms of men, money and 
machinery, the tax-collecting agencies of the various 
governments, federal, state and local, took all the net 
revenue from 55,700 average miles of railroad lines, in 
1928, a greater mileage than the total in the eleven 
Mountain and Pacific States, with North and South 
Dakota thrown in? 

All these things, of course, are familiar to you gentle- 
men, but how about your men? Let me ask your care- 
ful consideration for these matters. Don’t let your- 
selves become so wrapped up in your own departmental 
problems that you forget entirely the still larger and 
vastly more important problem of continued private 
ownership of railroads in the United States. 


Atlanta & Charlotte Air Line locomotive No. 22 built by 
Baldwin in 1877—Cylinders 16-in. by 24-in.; 61-in. 
Diameter drivers; 130-lb. Boiler pressure; 

Tractive force 11,140 Ib. 
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Report of Committee on Car Construction 


The committee has been engaged 
for several years in producing de- 
signs for standard cars and the 
present status of this work is as 
follows: 

1—Detail designs for the follow- 
ing cars have been produced and 
adopted as recommended practice: 


(a) Single wood-sheathed, steel framed 
4C and 4D box car. 

(b) Double wood-sheathed, steel framed 
4C and 4D box car. 

(c) Steel framed 4C and 4D stock car. 


2—General designs have been pro- 
duced and adopted as recommended 
practice for the following cars and 
complete detail designs will be pro- 
duced: 

(a) Double wood-sheathed, steel frame 
4C and 4D restricted interchange automo- 
bile car (to be completed this year). 

ey Double wood-sheathed, steel frame 4C and 4D unrestricted auto- 
at All Steel 4D and 4E hopper car (to be completed this year). 

3—Complete design has been produced for an all-steel box 
car 4D and approximately 30,000 such cars built although the 
design has not been adopted by the Association. This design, 
however, is available for anyone desiring to build this type of 
car. 

4—General designs for all-steel high side gondola cars 4D 
and 4E have been prepared. The committee has made a pre- 
liminary study and found that due to the rapid change in the 
use of this kind of car many different types are needed to suit 
trafic requirements. 

5—A considerable amount of work has been done on designs 
for a refrigerator car and the designs are well in hand. It is 
the feeling of the committee, however, that this also is a 
special proposition and that different types of cars will be re- 
quired for different conditions; also, that such cars are gen- 
erally privately owned. 

This entire subject was referred to the General Committee 
and instructions requested. The General Committee has in- 
structed the Committee on Car Construction to complete and 
bring up to date its detail designs for box, automobile, stock 
and hopper cars, and to recommend for adoption a design of 
all-steel box car and then discontinue designing other types of 
cars for the present. 

The limiting outline within which the committee has been 
designing cars has been referred to the Engineering Division to 
see if it can be increased to permit of designing cars having 
greater dimensions for general interchange service. If and 
when this clearance diagram is increased, designs for house 
cars will be modified to meet it. 

The committee will continue to develop details of cars already 
designed, based on maintenance and service experience. 

Following the practice of recent years, your Committee on 
Car Construction has delegated the various assignments given 
them to sub-committees, whose reports follow: 


A. R. Ayers 
Chairman 


Fundamentals of Design 


In April, 1925, your subcommittee submitted a report, ap- 
pearing as Appendix A of Circular No. D. V.—400, with re- 
spect to fundamental methods and assumptions for the design 
of box cars. This report was divided into four sections and 
contained thirteen exhibits as follows: 


Section 1. Recommended specifications for fundamental calculations for 
the design of box cars. , i Jie X 
Section 2. Recommended changes in the design of the existing single- 
sheathed box car, resulting from analysis of stresses and deflections sub- 
mitted in detail in the following exhibits: 3 
Exhibit A. Calculation of stresses in side framing members, Pratt truss. 
Exhibit B. Calculation of stresses in underframe members. 
Exhibit C. Calculation of deflections in underframe members. , 
Exhibits D to K. Graphic diagrams showing reactions, deflections and 
bendi: moments in underframe members under certain assumptions 
as to rigidity of supports and location of cross-bearers. $ 
Exhibit L. Details of horizontal bracing recommended for use in plane 
of side plate at door opening of cars not provided with riveted all-steel 
roof construction. A 
Exhibit M. Calculation of stresses in side framing members, Howe truss. 
Section 3. Review of recommended specification, discussing in detail 
the loads, forces and stresses considered by your subcommittee in connec- 
tion with preparation of the specification. 
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It was explained under this section why the three moment theorem was 
recommended for use in making underframe calculations and why no pro- 
vision was made in the specification for centrifugal force, longitudinal 
for cer eccentricity and oscillation. ded che 

ection 4. Review of recommen changes in design, setting forth the 
reasons for these changes as evidenced b the calculations. ~ 

The most important change was the relocation of the crossbearers at the 
door posts, thereby reducing by 37 per cent the load transmitted to side 
trusses through crossbearers, reducing by 75 per cent the maximum deflec- 
tion of the center sill, reducing by 29 per cent the maximum bending mo- 
ment Sd Po center sill, and permitting a reduction in the weight of the 

s. 


It was further recommended that the car frame be shortened 3 in. 
(reducing the distance between truck centers by this amount) in accordance 
with verbal agreement among the members of the Car Construction Com- 
mittes that this be done when any revisions were made in the existing 
esign. 


_ In June, 1925, the Railway Car Manufacturers’ Association, 
in its comments upon this report, suggested that the allotment 
of 3,000 Ib. against each end of body bolster be omitted, as it is 
believed that the stress occasioned by longitudinal shifting of 
cargo is taken care of by the diagonal brace in the underframe. 
In view of the fact that this load, if existent, is indeterminate, 
your subcommittee recommended that it be eliminated. 

The Railway Car Manufacturers’ Association suggested fur- 
ther that provision be made for stresses due to eccentricity 
where connections cannot be detailed so as to approximate 
concentric loading of posts and bracings. Your subcommittee 
recommended that such provision be made by inserting an ad- 
ditional clause. 

In January, 1926, your subcommittee was requested to “pre- 
pare a list of revisions to date.” This list was submitted in 
March, 1926, at which time it was pointed out that these re- 
visions were of such a nature as to require a complete rewrit- 
ing of the report. Your subcommittee stated that the revised 
calculations would include formulae for computation of bend- 
ing moments in transom post and in door posts from pyramidal 
loads and that all calculations prepared by use of the influence 
line method would be omitted. The latter method was for- 
merly employed because accurate formulae had not at that 
time been developed for pyramidal loads. It was further stated 
that additional data would be submitted in support of the state- 
ment that bending moment due to eccentricity will not increase 
the unit stresses at the ends of posts, which have been the 
critical locations. 

In October, 1926, your subcommittee was instructed to in- 
crease the thickness of the floor plank 2%4 in. to 23% in. in 
accordance with standard lumber dimensions. This change 
necessitated revision in the location of the bulging force. 

In December, 1926, your subcommittee reported that this 
assignment had proceeded as far as practicable but that com- 
pletion of the work would have to be held in abeyance be- 
cause of uncertainty as to a contemplated change in the dis- 
tance from truck center to face of striking casting. In the 
event of a change, the calculations would be subject to further 
revision. 

Pending a decision, your subcommittee could proceed no 
further until October, 1927, when the distance from center of 
truck to face of striking casting was increased from 5 ft. 0 in. 
to 5 ft.6 in. At the same time, the width of underframe was 
increased from 8 ft. 9 in. to 8 ft. 93% in. 

In April, 1928, your subcommittee presented a progress re- 
port, in which it was stated that the underframe deflection cal- 
culations would be omitted because of the work involved and, 
even though revised, it was evident that conclusions orginally 
reached, with respect to location of crossbearers and to effect 
of deflection of underframe members on distribution of loads, 
would not be affected by the changes. Your subcommittee was 
able to state at that time that the changes in underframe di- 
mensions would not necessitate any alterations in the sections 
of the various side framing members. x 

Your subcommittee now submits its revised report, as fol- 
lows: 


Specifications for Fundamental Calculations for the Desin of Box Cars. 
(In addition to recommended revisions, this specification has been drawn 
up to obtain a more logical arrangement of items.) 

Engineering Specifications for 40 and 50-ton Single Sheathed Box Cars. 
(A. R. A. Standard.) ; 

Calculations of stresses in floor plank and in underframe members. 

Calculation of stresses in side framing members due to bulging am 
truss action. (Pratt truss.) : . 

Calculation of stresses in side framing members due to bulging am! 
truss action. (Howe truss.) 
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Calculations charts and descriptive matter in support of the statement 


that bending moments due to eccentricity will not increase unit stresses 
at ends of posts. 


Details of horizontal bracing recommended for use in plane of side 


plate at door opening of cars not provided with riveted all-steel roof 
construction. 


[Revised report referred to is not included in this abstract.— 
Eprror.] 


The report of the subcommittee is signed by C. R. Harding, 


(Chairman,) P. W. Kiefer, K. F. Nystrom, A. H. Fetters and 
B. S. Brown. 


Single and Double-Sheathed Box Cars 


All changes in design as per approved letter ballots have been 
incorporated in the drawings for the Manual. 

Since the Westinghouse and New York Air Brake Com- 
panies have agreed to protect users of their new angle cock, 
with clamping attachments, against suit for patent infringement 
and assume the cost of such protection, the new angle cock 
design has been shown on drawings—the train pipe support at 
end has been modified to suit and note added. 

Drawings showing end construction, flat and pressed plate, 
have been marked “Patented.” 

The design of combined striking casting and draft gear stop 
is considered preferable to a separate striking casting, carrier 
and front draft stop, due to its unit construction. The com- 
mittee’s attention was called to certain patent applications which 
seemed to involve this unit construction. Under patent law, if 
patents applied-for are granted and if the design in question in- 
fringes same, users would be liable for infringement. There- 
fore, drawing showing combined striking casting and draft gear 
stop, has been marked “Patent Pending.” 

A number of important questions have arisen during the past 
year pertaining to the construction of box cars which have 
necessitated further changes in the drawings as follows: 


Grain Door Strip—Account of damage to lading on cars equipped with 
grain door nailing strip extending into car past inside face of lining, door 
post has been redesigned using “Z” bar section on which the grain door 
nailing strip is flush with inside face of lining. This construction being 
applicable to both single and double-sheathed cars and includes weather 
stripping and protection plates. In this connection it developed that a 
more effective weather protection could be secured on the single-sheathed 
car with a cast connection for intersection of door post and side plate, 
than with a pressed, as at present. This detail is also applicable to double- 

cars. 
. The application of this new door post arrangement necessitates redesign- 
ing the side framing, account of door posts moving 3 in. towards end of 
car, Changes were also made in underframe and brake arrangement 
drawings as it was thought advisable to maintain the present location of 
crossbearer relative to door post. 

The above changes have been incorporated in drawings. 

Door Sealing Device—Attention has been called to the door hasp as now 
shown in Manual. It has developed that it becomes disengaged in switch- 
ing, etc., resulting in breaking of seal, and on this account some roads 
have discontinued using this design. 

An improved type of sealing device bas been developed which makes use 
of the present hasp fastener, the hasp and seal pin being the same for 
both types of cars. Due to the new door post construction, suitable brackets 
for the single and double-sheathed cars were developed. 

is improved sealing device has been incorporated in the drawings. 

Section Through Side, of Car—In order to overcome objections of the 
Grain Dealer’s Association and shippers of package freight, the section 
frongh side of car on the double-sheathed design has been modified as 


The bevel on belt rails and grain strip at floor and o nings at lining 
ve been increased in order to facilitate the cleaning of Pein from behind 
the lining, the lining also being extended to roof of car. In order to 


reduce the waste of lining to a mini i 
sere th g minimum, the upper belt rail has Deen 


Prints of the new section have heen fo ans- 
mittal. $ me rain Lae pio arded he Set Hh RE 

All recommendations have been investigated thoroughly and 
are free from patent infringement, except as will be otherwise 
noted on the standard car drawings. 

_ The subcommittee report on Double-Sheathed Box Cars is 
signed by O. S. Jackson, (chairman) and J. Purcell. 

The subcommittee report on Single-Sheathed Box Cars is 


signed by C. R. Harding (chairman) and B. S. Brown. 


Double-Sheathed Automobile Cars 


In accordance with the instructions, drawings for the 40 ft. 
6 in. and 50 ft. 6 in. “Restricted” Automobile cars have been 
started. However, there has arisen a divergence of opinion as 
to the proper method of taking care of the distortion due to 
staggered door openings and until this question is disposed of 
a great deal of progress cannot be made. Tentative stress cal- 
culations for different combinations of crossbearer location and 
door openings have been made in order to determine the most 
feasible location of crossbearers, keeping in mind standardiza- 
tion of details and reinforcing of side sill and side plate, for 
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the different designs to be developed. These calculations are 
now being revised due to the change in door post construction, 
and will be submitted to the Subcommittee on Fundamentals of 
Design for check. In the meantime work on such drawings 
as not dependent on stress calculations will be carried forward. 

Since there is now no active demand for the “Unrestricted” 
Automobile car no further work will be done on this car until a 
report on the clearance diagram is received from the Engineer- 
ing Division. - 

The report of the subcommittee is signed by O. S. Jackson 
(chairman) and J. Purcell. 


Refrigerator Cars 


The General Committee decided to discontinue the design of 
an A. R. A. refrigerator car for the present, with the under- 
standing that the Car Construction Committee will continue to 
develop details of cars already designed based on maintenance 
and service experience, and will also continue to keep in touch 
with and cooperate with refrigerator car owners on funda- 
mentals and details of refrigerator car designs. 

The report of the subcommittee is signed by O. S. Jackson 
(chairman), J. Purcell, and C. R. Harding. 


Self-Clearing Hopper Cars 


The original instructions given were to design a 4 D (50-ton) 
and 4 E (70-ton) self-clearing hopper car as follows: 

As many A. R. A. standards as possible to be adhered to, the 
capacity to be figured on 52 lb. per cu. ft. weight of lading, 
2,500 cu. ft. for the 50-ton, and 3,000 cu. ft. for the 70-ton cars, 
to be figured with an average heap of 10 in., and to be as wide 
as adopted clearances will allow. 

The designs as presented in 1928 were submitted to letter 
ballot, and instructions given to proceed with complete designs 
in detail. Your subcommittee accordingly has proceeded to 
complete the drawings covering both the 50 and 70-ton cars, 
and these drawings at present are well under way and will 
be ready for the next issue of Supplement to the Manual. 

The report of the subcommittee is signed by W. B. Whitsitt 
(chairman) and B. S. Brown. 


Stock Cars 


In 1927 we presented two cuts, one showing a general ar- 
rangement of the car, the other an arrangement of the side 
door. We were later instructed to prepare complete designs 
of the stock car but since the width of the underframe for the 
single and double-sheathed box car has been changed and the 
center plate relocated, moving the trucks back 6 in. farther 
from each end of the car, it requires the revision of a number 
of drawings and the preparation of some new drawings. 

Many drawings of the single-sheathed box car will be com- 
mon to the stock car. 

As soon as work in connection with single and double- 
sheathed cars is completed, the stock car will receive the nec- 
essary attention and drawings will be completed during the 
ensuing year. 

The report of the subcommittee is signed by C. R. Harding 
(chairman) and B. S. Brown. 


Journal Box Lids 


In compliance with suggestion of the Committee on Lubrica- 
tion that improvement in the means for protecting journal 
boxes is needed to insure their being dust and dirt tight, a sub- 
committee was appointed to look into this matter. 

After investigation at inspection and repair points it was 
found that journal box lids on truck side frames with journal 
boxes cast integral are not being fitted nearly as well as lids 
on separate journal boxes. This is partly due to the difficulty 
in obtaining the proper relation of the journal box lug and bolt 
hole to the journal box face and the difficulty of grinding or 
machining of box face when cast integral with side frame and 
the further fact that even when properly fitted lids attached to 
integral boxes are likely to be damaged in transit. Since the 
use of cast steel side frames with integral journal boxes has be- 
come more general the fitting of the lids to the boxes has not 
been given the attention it deserves. : 

Your subcommittee feels that improvement in the manu fac- 
ture and preparation of the journal box face, holding lug, and 
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bolt hole could be made which would insure a good foundation 
or starting point for the application of better fitting lids. Sev- 
eral suggestions for improvement have been made, some of 
which involve a substantial increase in cost and it has been 
decided to have your committee study this question still further 
during the coming year. 

Practically all manufacturers of journal boxes furnisning the 
separable box as well as the integral box, are co-operating so 
that an improvement in the manufacture of frames and boxes 
can be expected even though no changes in specification or de- 
sign are presented at this time. 

Your committee feels, however, that it is possible to make 
much improvement in the design of the lids themselves in- 
dependent of the face of the box and therefore propose for 
adoption the following revised specifications. [Italics indicate 
principal changes.—Ebitor.] 


Revised Specifications for Journal 
Box Lids 


L Scope- This specification covers all lids for use on A. R. A. standard 
journal boxes. : 

2. Material—Lids when made of malleable iron or cest steel to be not 
less than 1/8 in. in thickness. When made of pressed steel, thickness to be 
not less than 5/32 in. and material to have a carbon content of at least 
0. er cent. 

3. Functions—(a) Lid must protec the packing by preventing the en- 
trance into the journal box of dust, sand, fine , snow, water, or other 
foreign matter. E ` 
es Lid should prevent oil from working out of the end of the journal 

Xe 
4. Construction (a)—Lid to be attached to the journal box by means of 
a pin, bolt or rivet 1/32 in, less in diameter than the size of the hinge Ix 
hole in the box. The use of separable cotter pins or split keys is prohibited. 

(b) Springs of the coile type to be used, and preferably so located that 
me ae on the lid in closed position shall be at or near the center of 
the lid. 

(c) The above lid fastenings to be so arranged that the lid can be easily 
opened and closed, and retain itself in a fully opened position without 
danger of closing. y j 

(d) When closed, the tension between the lid and fastening must be 
sufficient to prevent vibration of lid or any parts thereof. 

(e) Lids of the hinged type to have the hinge located at the top of the 
jou nal box, so arranged that the lid will open outward and upward to at 
least an angle of 90 deg. with the lid face of the journal box. Lids of 
other types should provide an equivalent opening. 3 

(f) A tight contact between the lid and the face of the journal box 
mast k maintained in order to meet the requirements as stated under 

tem No. y 

For journal boxes used on passenger train equipment a machined fit is 
recommended for the lid as well as the journal box. Die forming of lids, 
after pressings or casting, to insure a smooth flat surface where lid bears 
against face of box, will be considered equivalent to machining. 

(g) A ledge, flange, or other suitgble arrangement must be provided on 
the inside of the lid, particularly along the lower part, so that oil thrown 
against the inside face will drain back into the box. 

(h) Top and side lips at least 1/4 in. in projection to be located around 
the outside edge of the lid green that side lips may be omitted where the 
lid eel fs ground or machined. 

(i) The hinge lug must be housed. 

(j) The eyes of cast lids must be integrally closed their full length. 

Pressed steel lids to have the eyes carefully welded their full length or 
to have each eve secured by mot less than two 3/8 in. rivets. 

The eyes of the lid must be parallel with the contact face and gaged so 
as to insure a tight lid fit. 

k) The inspection of lids that will insure complying with the above 
requirements is recommended. 


The report of the subcommittee is signed by C. L. Meister 
(chairman) and S. O. Taylor. 


Marking of Eaves Width and Eaves 
Height on House Cars 


In the early days the edge of the roof of cars was well de- 
fined definitely the widest part of car. This was in the 
days of double-board roof. When improved types of roof 
were developed the widest portion, or the edge, became still 
well defined by the fascia, and this continued until cars began 
to reach maximum limits and it was necessary in some cases to 
specially shape the upper part of the fascia so as to remain 
within clearance limits. With the advent of standardized safe- 
ty appliances and latitudinal running board extension became an 
essential part of metal-roof cars, and its lower end often be- 
came the highest, if not the widest part of the edge of roof con- 
struction. Later the Z-bar side plate began to be extensively 
used, this forming what has been termed upper and lower eaves. 

Marking of height and width of house cars at eaves has been 
shown first in recommended practice, and later standard, since 
1896: “That on all box cars standing more than 12 ft. from top 
of rail to eaves, the width at eaves be stenciled in 3-in. letters 
on side of car, as near the bottom as convenient.” For many 
years the Official Railway Equipment Register has published 
car capacity and dimensions infcrmation, but due to the 
many changes in design which have taken place in the more 
recent years, the original measurements have been increased in 
number greatly and it has now become difficult to select dimen- 
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sions from those reported in the Equipment Register which may 
be stenciled on a car to any useful end for defining clearance 
conditions at the eaves. This difficulty has been recognized 
by the Transportation Division of the A. R. A., and information 
developed for the Equipment Register. 

A discussion of this problem was presented to the Committee 
on Car Construction recently, which developed that the follow- 
ing dimensions of width and height around eaves should be re- 
ported, quoting from Official Railway Equipment Register Cir- 
cular No. 1133, dated February 10, 1926: 


Fi6. 1. 


A comm. | 


Fla. 3. 


FIG. 4. 
Figs. 1, 2, 3 and 4—Clearance points at eaves 


LADDER 


Jo—Outside width of car...... over attachment projecting to greatest 
extent. 
Outside Fi decd from Rail to Eaves or Top of Sides or Platform. 
Li— Outside height...... measurement to be taken from rail to top of 
eaves at side of car (except where cars equipped with latitudinal running 
board measurement taken from) 2 
Rail to top of latitudinal running board at side of car (For cars 
with...... Z-bar side plate measurements should be taken at two points, 
one measurement representing) F 
Height from rail to top of u eaves, the other representing 
Outside Height from Rail to Extreme Width. 
L.—Height from rail to top of lower eaves 
Ks—Height to outside extreme width of car...... (Measurement should 
be taken from top of rail to point at which extreme width exists when 
measured over attachment projecting to greatest extent.) 


Thus, it is seen that with the older type of car two widths 
and heights dimensions at eaves are reported to the Railway 
Equipment Register, and with the modern car with Z-bar side 
plate three dimensions of width and height are reported. 
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There are also shown in the Equipment Register two addi- 
tional dimensions of height: 2 

M—Height from rail to top of running board. 

N— Height from rail to extreme height. 
but these do not enter into this discussion. 

Letter ballot on stencilling recently approved provides “that 
cars with eaves height of over 12 ft. shall have the height and 
width of eaves stencilled on car.” Incidentally, it will be noted 
this is almost the identical language used in 1896 Proceedings. 
The idea of stencilling these dimensions on a car is to give ad- 
vice as to whether car will pass tunnel or other close clear- 
ances, therefore it would seem desirable in the modern car to 
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Fig. 5—Clearance points on a typical box car 


more definitely define extreme widths and heights around the 
eaves. 

If it were always true that the extreme width in the vicinity 
of the eaves was that part which either approached most closely 
to the clearance line or was projecting into the clearance line 
more than any other part, then these would be the dimensions 
to be placed on the car to indicate EW (eaves width) and EH 
(eaves height) ; but such is not always the case. 

Fig. 5 shows a typical box car which is within the Com- 
mittee on Car Construction clearance line. 

Fig. 6 shows a typical western line automobile car which is 
considerably outside of the same clearance line. 

In Fig. 5 the car has the Z-bar side plate and latitudinal ex- 
tension. Three dimensions of width and height are therefore 
reported to the Railway Equipment kegister : 

a ih at fa peT aves, outside edge of top of latitudinal running 

Ie—Width at lower eaves. This, on account of the bracket for latitudinal 
extension extending out beyond lower eaves, is 9 ft. 4% in 

s—Extreme width is over the door hanger and is 9 ft. 10% in. 

Ls—Height from rail to top of upper eaves (latitudinal running board); 
this is EEA fe 5% in. i 25 Š 
.. Le—Height fro il to t t 
zer i ight m m rail to op of lower eaves over the lower flange of 

Ks—Height at extreme width (door hanger), 11 ft. 10 in. 

In Figure 6, also showing a car with Z-bar side plate and lati- 
tudinal extension, the reporting dimensions are: 

.. 9 ft. 3% in. 
-. 10 ft. 134 in. 
. 10 ft. 5 in. 


Which of these dimensions, when stencilled on a car as giving 
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EW and EH, will convey the most reliable information to de- 
termine if a car will pass certain clearances? In Fig. 5 it is 
obvious that Js and Ks most nearly approach the Committee 
on Car Construction clearance line. Ks, however, is by no 
means the highest point around the eaves of the car; the top 
of the latitudinal extension is over 7 in. higher. 

In Fig. 6, I» and Ls extend into the clearance line to the 
greatest extent. /; is by no means the widest part of the car, 
being 11% in. narrower than the extreme width Js. 

At first thought a combination of the widest and highest di- 
mensions might appear as the solution. By referring to Fig. 5 
and 6 where this combination is indicated by a double circle, 
it will be seen that this would establish a point entirely outside 
of the car outlines and might even be outside of the clearance 
line, while, as a matter of fact, the car was actually well within 
the line. 

Your committee, after study and conferences with the Rec- 
ords Committee of the Transportation Division, agreed to 
recommend the following revisions of the lettering diagrams 
for house cars now shown in Section “L” of the manual, pages 
37, 38 and Fig. 1. Our reasons for recommending two sets of 
dimensions are because the cars have increased in size from the 
small car of years ago with a single square corner until the 
height of eaves has reached the clearance line and the corner 
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Fig. 6—Clearance points on typical western automobile car 


has become rounded in an endeavor to build the car as large 
as clearances will permit. 

Change paragraph 10, eaves clearances, on pages 37 and 38 
to read as follows: 


“On all box or other house cars standing more than 12 ft. from top of 
rail to eaves (upper eaves) two sets of dimensions shall be stencilled, 
indicating height and width. | 

“First: The height and width at eaves (upper eaves). If cars are 

uipped with latitudinal running board the height shall be given to top 
pe bs of latitudinal running board and the width shall be given from the 
outside edge of top of latitudinal running board to corresponding point on 
the opposite side. : . 

“Second: The extreme width of car and the height at this extreme 
width. These measurements shall be taken over attachment projecting to 
greatest extent around eaves (top of side ladders, top door fixtures, etc.). 

“Stencilling to be in 2-in. letters and figures on side of car, in location 
shown on drawing.” 


Fig. 1 should have Note 5 revised to agree with eaves clear- 
ance paragraph, with the exception that the last sentence should 
be omitted. It is suggested that Note 5 be divided into two 
notes: 5 and 6. Note 6 to start at “second” in the paragraph. 
This will require the renumbering of present Note 7 to 11, in- 
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elusive, to 8 to 12, inclusive. The stencilling of the car should 
be arranged as follows: 

Note 5 EW 00-00 H 00-00. 

Note 6 EW 00-00 H 00-00. 

Your subcommittee feels strongly that the Committee on Car 
Construction clearance diagram should be made an A. R. A. 
standard, and recommends that appropriate action be taken 
toward this end at the proper time. This should, if possible, 
include the reconciliation of the A. R. E. A. equipment design 
line for third-rail clearance, and Committee on Car Construc- 
tion present line. These are illustrated in Fig. 7. 

Report of subcommittee is signed by C. E. Adams, J. Mc- 
Mullen and Geo. S. Goodwin. 


Substitutes for A. R. A. Truck Springs 


As instructed the subcommittee has concentrated its investi- 
gation principally on hopper cars of 50 and 70-ton capacity and 
refrigerator cars with the view of increased capacity as well 
as improvements in the truck springs and the use of additional 
springs. 

To obtain this information a questionnaire was prepared con- 
sisting of nine questions, which was sent to 18 leading railroads. 
Fifteen of the roads replied. The replies are summarized as 
follows: i 

Question No. 1—Are you using A. R. A. standard springs on 
50-ton and 70-ton capacity cars? If so, do they to any great ex- 
tent go solid under full A. R. A. axle load requirements? 

Seven roads reported using A. R. A. standard springs and arrangement 
on their 50-ton cars with satisfactory resuits; whereas, six reported having 
had some trouble. The remaining two roads reported not using A. R. A. 
springs or arrangement on their 50-ton cars. ive of the roads reported 
not using 70-ton capacity cars and of the 10 using 70-ton capacity cars, 
only one reported using the standard A. R. A. springs and arrangement 
with satisfactory results. This road, however, has the majority of its 
cars equipped with a special spring, this one lot of 70-ton cars being the 
only lot equipped with the standard A. R. A. springs. Two roads are 
using the standard A. R. A. springs and arrangement, but report having 
trouble with springs going solid and excessive breakage. The remaining 
roads answering this question stated they were no longer using the 
standard A. R. A. springs for 70-ton cars. i 

Question No. 2—If you are using any springs, not A. R. A. 
springs or A. R. A. springs which differ, either as to size, 
number of springs, number of nests, single or double coil, 
please furnish prints with specifications and the leading char- 
acteristics, including total weight of springs; total weight of 
plates, bolts, nuts, etc.; total weights of assembly single unit; 
height over springs without caps, free; height over springs 
without caps, solid; capacity of springs in pounds at 714 in. 
height without caps, capacity of the spring solid. 

Twelve roads report using springs which do not conform to the A. R. A. 

standard; six of these are using springs of different size from the standard 
A. A. springs and six are using A. R. A. springs but have increased 
the number of coils. 
_ The attached sheet marked No. A-1 (not included) shows information 
in regard to properties of the springs which differ from the A. R. A. In 
all cases a larger diameter bar is used and the total travel reduced. For 
comparison we have also shown standard spring with the 
standard A. R. A. arrangement; also the condition with nests consisting 
of six and seven A. R. A. springs. It will be noted in every case where 
there has been any change from the standard A. R. A. spring or arrange- 
ment, the stress in the springs have been considerably reduced. 

Question No. 3—Prints of the truck assembly showing spring 
in position. 

Question No. 4—Please advise reason for change from A. 
R. A. to spring which you are using and the date on which the 
change was made. 

In every case where any change has been made from the A. R. A. the 


reason has been to secure additional capacity in order to avoid springs 
going solid and to reduce breakage. 


Question No. 5—On old equipment using A. R. A. springs, 
are you specifying the new design for renewals during repair 
periods? 

In the majority of cases roads now using A. R. A. springs on old 
equipment are not specifying any change for renewals during repair period; 
however, in a few cases where a special spring has already been adopted as 
standard, the use of the A. R. A. springs are being discontinued and are 
being replaced by the special springs. 

Question No. 6—Advise if on .future equipment the new 
spring will be specified, or if you have an improved spring as 
compared with the present standard. 


In every case either a large spring or additional A. R. A. springs will 
be specified for future equipment of the 70-ton capacity; although, on the 
roads as mentioned in answer to question No. 1, which states they are 
now using the A. R. A. standard springs on 50-ton capacity cars with 
satisfactory results, they do not contemplate any change on future equip- 
ment of that class. 


Question No. 7—Advise if you have used alloy steels and 
have obtained information of interest to the committee. 
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Twelve roads report they have not used any alloy steel spri One 
road reports having tried oyt an alloy steel Sofie. which was found to 
be unsatisfactory and its use discontinued. Another road applied a lot of 
springs made of carbon vanadium steel to cars of 70-ton capacity and 
reports a reduction in spring breakage of 50 per cent. Another road is 
now experimenting with alloy steel springs, but sufficient time has not 
elapsed to furnish information of interest at this time. 


Question No. 8—Advise if you have used springs differing 
from A. R. A. springs in the fiber stress with springs solid. 
If so, give the diameters of the bars and the stresses with 
spring solid, and the results obtained. 

Sheet No. A-1 sh list of ial i . R. A. i 
stresses when compressed solid? in nocas. Waa) Ake aces R d fres their 


been raised over 80,000 lb. and only i i 
inner coils been raised to 98.000 Ib? ia- as few casca Pate. the tresses in 


fo Rosdi using these special springs report favorably as to the results 
s Question No. 9—What comments have you to make concern- 
ing J A. R. A. spring and what improvements do you sug- 
gest 


The general opinion is that the existing 50 and 70-ton capacit: rings 
are inacequate for the loads they are required to carry and in molt eases 
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Fig. 7—A.R.A. and A.R.E.A. clearance diagrams 


the recommendation is to increase the number of coils, rather than change 
the design of the present A. R. A. spring. 

It has also been recommended in several cases that better material be 
sought and better methods of manufacture be developed, especially heat 
treatment, and in some cases better workmanship. 

For those roads which have used successfully heavier springs than the 
A. R. A., it has been recommended that the A. R. A. design be changed 
accordingly, but in practically all other cases the recommendation ie to 
maintain the present A. R. A. design and increase the capacity by the use 
of additional coils. 


Conclusion—In view of the many alternate designs which 
have developed, we believe the proper procedure before recom- 
mending any change in the present A. R. A. design of spring 
would be to continue the tests which are being made by the 
various roads until some positive information can be accumu- 
lated, and that the subcommittee continue its study for another 
year in order that a more comprchensive report be made. 

The report of the subcommittee is signed by S. B. Andrews 
(chairman) and W. O. Moody. 
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Definitions and Designating Letters for Cars 


Herewith are proposed revised or new definitions for various 
types of cars. With Refrigerator and Ventilator types an effort 
has been made to harmonize, as much as possible, the suggested 
definitions with those now in use by the National Perishable 
Freight Association. 

In all cases it has been kept in mind that any radical change 
should be avoided as much as possible, and it is the opinion 
of your subcommittee that the changes, omissions and addi- 
tions as recommended, can be made to advantage both as they 
effect the marking of equipment and also the designating mark- 
ings in the Equipment Register. 

{Italics indicate new or principal changes.—En1Tor.] 


PassENGER EQuipMENT Cars—Crass “B” 


“BR”—Refrigerator Express. An insulated car constructed and equipped 
for passenger train service, having ice bunkers or ice boxes. Designed 
primarily for use of chunk ice with means of ventilation and suitable to 
ca! any ishable commodity requiring refrigeration or ventilation. | 

“S ”— Refrigerator Express. An insulated car constructed and equipped 
for passenger train service, and having brine tanks. Designed primarily 
for the combined use of crushed ice and salt, and usually without ventilat- 
ing devices. Used chiefly for meats and packing-house products. 


Freicht EguirMENt—Box Car TYPE 


“XA"—Automobile. Similar in design to general service box car, but 
with exceptionally large side or side and end doors. i 
“XAF”—Automobile-Furniture. Similar in design to automobile car, 
but nsxally of larger cubic capacity and greater inside clear heirht. 
“XF"—Furniture. Similar in design to general service box car, but 
usually with greater cubic capacity. i 
“XT”—Insulated Box. Similar in design to general service box car, 
but either wholly or partially insulated. Not equipped either with ventilat- 
ing devices or for refrigeration , A 
“XM”—Box. ouse car used for general service and especially for 
lading requiring protection from the weather. Equipped with side or side 
end end doors. 
“XT”—Tank Box. A house car without doors, either metal lined or 
enclosing a tank to hold water or other liquids. 


“XV"—Box Car, Ventilated. (Omit—See Class “VA.’’) 


Crass “R”—REFRIGERATOR CAR TYPE 


“RA"—Brine-Tank Refrigerator. A house car equipped with insulation 
and brine-tanks. Designed primarily for the combined use of crushed ice 
and salt and usually without ventilating devices. Used chiefly for meats 
and packing-house products. 

“RB"—Beverage, Ice, Water or Vinegar Refrigerator. Similar in 
design to bunker refrigerator except that it is not equipped with either 
ice-bunkers or ventilating devices. 

“RM"—Refrigerator or Produce Car. (Omit—use Class “RS.”) 

“RS"—Bunker Refrigerator, A house car equipped with insulation and 
ice bunkers. Designed primarily for use of chunk ice and also with means 
for ventilation. 

“RT”—Milk Refrigerator. A car designed for transporting milk in bulk 
under refrigeration. 


Crass “V”—VENTILATOR Car TYPE 


“VA"—Fruit-Vegetable Ventilated Box. Similar in design to general 
service box car, but with either end and/or side ventilators, and with or 
without double sliding side doors. When equipped with double doors, one 
door is solid and the other screened. 3 

“VM"—Fruit-Vegetable Ventilatcr. Similar in design to ventilated bor 
car except that it is partially insulated. 

_ “VS"—Fruit-Vegetable Insulated Ventilator. A house car equipped with 
insulation and hinged swinging side doors, and means of ventilation. Not 
equipped for refrigeration, although sometimes provided with shallow boxes 
under hatches (or ventilating openings) to protect lading, but not to con- 


tain ice. Sometimes called “Produce Car.” 
Crass “S”—Stock Car Type 
“SPR” —Stock-Refrigerator. A combination ltry and refrigerator 
car, one end to accommodate live poultry and the other end Suitable for 


dressed poultry, butter, eggs, etc., requiring refrigeration. 


Crass “G”—GonpoLa Type CAR 


“GR”—An Open Top Car, having fixed sides and ends and level bottom, 
za one or more hoppers dumping between rails, or between and outside 
of rails. 

“GW”—A Gondola Well-Hole Cer for transportation o cial 
modities. A solid bottom car having RA or Sole spaces Cone: 
brovided in floor, permitting the lading to be lowered in order to obtain 
overhead clearance. 


Crass “H”—Hopper Car TYPE 


“HFB”—An Open Top Self-Clearing Car, having fixed sides and end. 
end bottom, consiittng of one or more divided foo at center of peed 
with doors hinged lengthwise, dumping inside rail; also cross hoppers at 
ends with doors dumping between, or between and outside of rail. 


Crass “L”-—SpecraL Car Type 
“LO”"—A self-clearing manently enclosed car, having fixed f. 
eides, and ends, and rovided with openings for loading through Toof oF 
sides. Openings fitted with weather-tight covers or doors. Car also pro- 
vided with bottom openings for unloading, with tight fitting covers or 
doors to prevent leakage of such commodities as sand, etc. 


The report of the subcommittee is signed by C. E. Adams. 
July, 1929 
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Maintenance of Arch-Bar Trucks 


In 1928 recommendations were given for the maintenance of 
arch-bar trucks. 

The increasing importance of properly maintaining arch-bar 
trucks is again emphasized. Permissible axle loads have all 
been increased over what the majority of arch-bar trucks were 
originally designed for and freight train speeds have con- 
tinually increased. Under harder operating conditions arch- 
bar trucks are therefore, through age, becoming more sus- 
ceptible to breakage. It is of utmost importance that all roads 
should thoroughly appreciate the necessity cf improving main- 
tenance to the greatest possible extent and it is recommended 
that special instructions should be issued in connection with the 
following details: 

Arch-Bars—The use of oxy-acetylene torch for burning out 
bolt holes in old or new arch-bar trucks is prohibited. 

Improperly matched bolt holes should be avoided. To assist 
in proper matching of bolt holes and to obtain the proper fit of 
arch-bars against each other it is recommended, when only one 
arch-bar is being renewed that the new bar be fitted to the bar 
that is retained and the old bar used as a template for drilling 
holes. 

The Car Construction Committee recommends that the prac- 
tice of turning up ends of bottom arch-bar around ends of 
upper arch-bar be made obligatory for all bottom arch-bar re- 
newals and eliminates the alternate method of applying pin or 
rivet between journal box bolts for increasing shearing strength 
of connections between top and bottom arch-bar. This recom- 
mendation is made because worn holes and small journal box 
bolts make it impossible to distribute the shear equally between 
bolts and rivet or pin. 

Existing drawings show a maximum of 1/32 in. clearance at 
the turned up portion of bottom arch-bar and tie-bar. It is 
recommended that this be increased to 1/16 in. 

Bolts—Journal box and column bolts have been found in 
service with ends welded on. This is poor practice and no bolts 
that have been welded should be used in conjunction with arch- 
bar trucks. 

Clean cut, full size threads should be insisted upon in order 
to obtain proper holding power between the holding nut and 
bolt and assurance that locking nuts will function properly 
when used. 

Present standards call for the use of plate type nut locks 
and it is recommended that the drawing be altered to more 
clearly specify requirements. This includes change in the note 
to call for nut locks not less than 3/32 in. thick of soft steel 
and preferably of copper bearing material. Note also to be 
changed to call for common nut and lock nut for new bolts 
and this combination should also be used when length of old 
bolts will permit. Plates 1, 2, 3 and 4 containing changes re- 
ferred to are attached. 

General—Car Construction Committee desires to repeat that 
on account of being impracticable to construct a satisfactory 
arch-bar truck of strength, durability, and reliability equal to 
the cast-steel side frame, it strongly recommends against per- 
petuating arch-bar trucks by using old or reconditioned arch- 
bar trucks under new car bodies. 

In recent years the carrying capacity of the smaller axles has 
been increased over the loads for which the trucks were 
originally designed and in addition, freight trains operate at 
much higher speeds. The increasing age of arch-bar trucks 
and the wear resulting from the multiplicity of parts make it 
increasingly difficult to maintain trucks of this construction in 
satisfactory condition to give the service required. 

The Car Construction Committee has been willing to recom- 
mend certain increases in size of arch-bars and other modifica- 
tions, some of which have already been adopted, and some of 
which are recommended this year, looking toward an improve- 
ment in arch-bar maintenance and performance and at the same 
time protect railroad investment as far as consistent with proper 
service. These improvements have not been recommended with 
the view of perpetuating arch-bar trucks indefinitely. 

The Car Construction Committee earnestly recommends that 
individual roads consider a program for applying cast-steel side 
frames for renewals of broken arch-bars to a sufficient extent 
to practically discontinue the ‘manufacture of new arch-bars, 
except as might be required for foreign cars. 

It is felt that any added cost by reason of the application of 
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cast-steel side frames would be more than compensated fcr 


by— 


(a) reduction of accidents. 

(b) shortening of time in handling trains through yards. 
(c) leas delay of loaded cars. 

(d) saving in cost of maintenance and inspection. 


Attention is called to the desirability of having all trucks 
equipped with cast-steel side frames conforming to current 
A. R. A. specifications, at the earilest date practicable. To ex- 
peditate the work it is suggested that in the renewal by car 
owner of cast-steel side frames, or top and bottom arch-bars, in 
pairs, cast-steel side frames meeting current A. R. A. specifica- 
tions be used. This will be recommended to the Association 
for adoption as recommended practice. 

The foregoing recommendation has the concurrence of the 
General Committee and the Arbitration Committee. 

The report of the subcommittee is signed by W. A. Newman 
(chairman), C. B. Smith and J. McMullen. i 

The report of the Committee on Car Construction is signed 
by A. R. Ayers (chairman), general manager, New York, 
Chicago & St. Louis, P. W. Kiefer (vice-chairman), chief en- 
gineer motive power and rolling stock, New York Central, 
O. S. Jackson, general superintendent motive power and ma- 
chinery, Union Pacific, C. L. Meister, mechanical engineer, 
Atlantic Coast Line, J. McMullen, superintendent car depart- 
ment, Erie, John Purcell, assistant to vice-president Atchison, 
Topeka & Santa Fe, W. O. Moody, mechanical engineer, Illinois 
Central, C. B. Smith, engineer of tests, Boston & Maine, S. O. 
Taylor, master car builder, Missouri Pacific, W. A. Newman, 
chief mechanical engineer, Canadian Pacific, C. S. Goodwin, as- 
sistant general superintendent motive power, Chicago, Rock 
Island & Pacific, J. J. Tatum, general superintendent car depart- 
ment, Baltimore & Ohio, E. B. Dailey, engineer car construc- 
tion, Southern Pacific, B. S. Brown, assistant engineer, Penn- 
sylvania, S. B. Andrews, mechanical engineer, Chesapeake & 
Ohio, and K. F. Nystrom, superintendent car department, Chi- 
cago, Milwaukee, St. Paul & Pacific. 


Discussion 


A. R. Ayers (N. Y. C. & St. L.) : I will ask the vari- 
ous chairmen of the sub-committees to present their 
reports. 

[The report of each sub-committee was then presented 
by the sub-committee chairman or his representative. 
—EpiTtoR.] 

Mr. Ayers: The report on fundamentals is pretty 
dry, but the Car Construction Committee feels it is a 
matter of considerable value, and the sub-committees 
are entitled to a great deal of credit. They have made 
an effort to set up the calculations for each car in an 
orderly way, with the basis of the calculation clearly set 
forth. It will probably be worth the while of your en- 
gineering department to make use of it, even though you 
do not see fit to use the standard design. 

In working out the two capacities of cars, the sub- 
committee on self-clearing hopper cars has made a 
special effort to incorporate as many details as possible 
covering both designs, and I should have said that the 
same thing was done in connection with the single- 
sheathed and double-sheathed box cars, which was the 
reason the reports of those two cars was combined in 
one. If you will take the time to study the design, you 
will find a great many standards are common, and that 
applies all through the standard cars. That is one of 
the ways in which the standard designs will be most 
helpful. 

The recommendation in the report on Marking of 
Eaves Width and Eaves Height on House Cars, as to 
the A. R. A. clearance diagram should apply to the 
-diagram as finally worked out. In making that recom- 
mendation to the General Committee, the Car Construc- 
tion Committee called attention to the fact that quite 
possibly the present clearance would be restricted by a 
few relatively unimportant obstructions, and we ask 
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that consideration be given to the possibility of eliminat- 
ing those few obstructions, or possibly leaving them out 
of consideration except to call attention in the equip- 
ment register as to what these obstructions are. We do 
not think it reasonable that a few unimportant obstruc- 
tions should restrict the building of cars if they could 
be handled practically everywhere else. 

S. B. Andrews (C. & O.): The alloy steel corpora- 
tions and the spring manufacturers have all offered to 
give your sub-committee on Substitutes for A. R. A. 
Truck Springs all the assistance that they would require, 
even to the manufacture of springs of any composition 
they desire. The American Society for Testing 
Materials is giving co-operation. The sub-committee 
believes that there is no doubt that a great deal of pro- 
gress can be made on alloy steel and helical springs. 

Mr. Winship (Canadian Pacific): The Sub-Com- 
mittee on the Maintenance of Arch-Bar Trucks had de- 
signs of 30-ton trucks prepared but they are not in 
shape to present now. We expect to have them in shape 
to submit next year. 

Mr. Chambers: Are there no recommendations from 
the committee on increasing the weight of arch bars for 
60,000-Ib. cars? 

Mr. Ayers: That was what Mr. Winship had in 
mind. We didn’t quite get it finished. We have the 
increased size of arch bars for the 30-ton trucks. The 
drawings were made, but there was some question 
raised among the members of the committee, and that 
is the thing that we hope to be able to handle in time 
to put in the letter ballot this fall. 

Mr. Chambers: I hope you will. I know there is a 
movement for discontinuing arch-bar trucks, and also 
for the elimination of 60,000-lb. capacity cars. but they 
will be with us for some time. I was surprised that 
several years ago when they changed the dimensions for 
arch bars on heavier capacity cars that some action was 
not taken for the 60,000-Ib. car. It is running in the 
trains with all other cars and just as apt to cause failure 
as any other class of car. 

Mr. Ayers: The statement was made that on ac- 
count of it being impraticable to construct a satisfac: 
tory arch-bar truck of strength, durability and relia- 
bility, equal to the cast-steel side frame, the committee 
strongly recommends against perpetuating arch-bar 
trucks by using old or reconditioned arch-bar trucks 
under new car bodies. At least one member of the 
committee took exception to that statement, feeling that 
it might be used against those who operated arch-bar 
trucks, in the event of accident, and it is perhaps well 
to state in some detail what the committee had in mind. 

The committee, of course, recognizes that many thous- 
ands of arch-bar trucks are in service, and will remain 
in service for a long time, but we meant that statement 
just exactly as it reads, that if you set out to build an 
arch-bar truck that has all the elements of a small num- 
ber of parts, freedom from wear of parts in service, 
you are going to build the truck a lot different from any 
arch-bar truck that the committee knows anything 
about. We don’t mean to say that it is not possible to 
build a safe arch-bar truck or to say that it is impossible 
to maintain it in safe condition, but you all know that 
an arch-bar truck is bound to have a lot of journal- 
box bolts and common bolts in it that a cast-steel side 
frame does not have, and if you run a truck of that 
kind, it is bound to require more cost of maintenance 
and more inspection and more delay in train yards. That 
was what we had in mind. We do not want to go on 
record that it is impossible to build and operate arch- 
bar trucks. We think it costs more and takes more 
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time and money, and the chances of their being main- 
tained properly have been shown to be slim. 

Mr. Demarest: What are some of the benefits that 
have accrued to the railroads from the tremendous 
amount of work this committee has done in the adop- 
tion of a standard car? It seems almost trite to make 
the statement that a standard car is going to be 
economical not only from the standpoint of construc- 
tion, but also from the standpoint of business. That 
apparently goes without saying. We know that, when 
the railroads have placed orders for cars of standard 
construction, the builders generally will say that they 
can build the standard car very much more economi- 
cally than they could build cars before they were stand- 
ardized. In your own maintenance work the standard 
car is more economical because of the reduction in the 
different kinds of materials that you have to carry. 
While the railroads own the cars, the use of the cars is 
directed by the Car Service Division at Washington. 
Therefore, the cars on the foreign roads should be 
standard cars. 

If there are to be special type cars, like refrigerator 
cars, the railroads have placed some of them in the 
hands of sub-corporations, with a local increase in use- 
ful mileage of those cars, and an improvement in their 
condition because they are constantly maintained. There 
is also an increase in revenue to the railroads which 
are parties to such arrangements. ; 

I can see a further concentration of refrigerator cars 
in sub-corporations. I can see the same principle ap- 
plied to stock cars. Why not? Perhaps finally it may 
get to a point where we will not have individual main- 


tenance shops, but will also pool our car maintenance. 

There is one situation that I deplore. That is the 
attitude taken by a great many railroads that they re- 
quire slight variations in the type of cars. I deplore the 
indication of variations in cars of the same type. If you 
have a car of a special design, it is on somebody else’s 
railroad, and the chances are it has not done very much 
good. I am strongly of the opinion that cars should be 
designed with as few variations from type as it is 
practicable to make them, and that variations should 
have the approval of the Car Service Division. 

G. W. Rink (C. R. R. of N. J.): I desire to call the 
committee’s attention to the diagrams covering the 4-D 
and 4E hopper cars. The 4-D, or 50-ton car, indicates 
four hoppers, whereas the 4-E, or 70-ton car, indicates 
three hoppers. The dimensions from center to center 
of bolsters shown on these plans indicate that the plans 
are not correct. I also note that a distance of five feet 
has been established from the striking plate to the center 
line of the truck bolster. I believe this dimension 
should be increased in order to make provision for 
geared hand brakes. We have had experience in build- 
ing steel box cars where this dimension, having been 
made 5 ft., did not provide the necessary clearance. 
These cars should also be designed to take a 90 ft. 
radius curve. 

Mr. Ayers: The reason for making the distance 5 ft. 
instead of 5 ft. 6 in. is to avoid the sloping floor sheet. 
The committee will be glad to take under consideration 
the other points raised. 

On motion, the report of the committee was accepted, 
with a rising vote of thanks. 


Report of the Arbitration Committee 


p : During the year Cases 1591 to 
, ; 1631, inclusive, have been decided 
and copies sent to the members. A 
copy of these decisions is made 
part of this report. A vote of con- 
currence in the decisions is respect- 
fully requested by the Committee. 

In connection with report of the 
Sub-Committee on the Investigation 
of Cost of Preparation of Bills for 
Minor Repairs to Foreign Cars pre- 
sented at the 1927 Annual Meeting, 
your Committee decided that a 
general study should be made of the 
cost of such billing and assigned 
this subject to the special Sub- 
Committee which has completed its 
investigation and its report is 
printed as Exhibit A attached. 

As a result of this report, your Committee, with a view of 
effecting an immediate saving in the cost of billing, to facilitate 
the movement of freight trains through the yards and ter- 
minals and to permit inspectors to properly prepare trains for 
movement instead of preparing records of repairs made, is 
recommending that items of nuts, nut locks and lock nuts, 
applied separately, 13% in. and smaller inclusive, be added to 
Rule 108, for which no labor or material charge may be made. 
If adopted, these three items, together with those added as a 
result of the 1927 recommendation, would result in the elimina- 
tion of an approximate total of 85 per cent of the repair cards 
issued for repairs amounting to 25 cents and less at the time 
this study was made, or 36 per cent of the total repair cards 
issued for all repairs, while only 1.3 per cent of total money 
for all repairs is involved. 

Your Committee has a further economic step in mind to 
reduce the billing cost by the elimination of detail labor charges 
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covering labor and overhead, and the use of an arbitrary per- 
centage to be added to the material cost; and proposes to make 
an investigation this year to ascertain if this arrangement is 
practical, reporting the result of its findings at the 1930 annual 
meeting. 

Attention is again called to the fact that the Arbitration 
Committee will not consider questions under the Rules of Inter- 
change unless submitted in the form of Arbitration Cases as 
per Rule 123. 

Freight Car Rules 


All recommendations for changes in the Rules of Interchange 
submitted by members, railroad clubs, private car owners, etc., 
have been carefully considered by the Committee and, where 
approved, changes have been recommended. 


RULE 2 


The committee recommends that the second paragraph of this 
rule be modified as follows: 

Proposed Form—Empty cars offered in interchange must be 
accepted providing they conform to the requirements of Rule 3 
and are in safe condition and serviceable for some commodity 
that can be loaded in the car, the receiving road to be the judge, 

Reason—To clarify the intent of the rule. 


RULE 3 


The committee recommends that the effective date of the 
second paragraph of Section (a) be extended to August 1, 1929. 

Reason—To provide for cars contracted for prior to January 
1, 1929, delivery of which will not be completed by June 1, 1929. 

The committee recommends that the fourth paragraph of 
Section (a) be modified, and the fifth paragraph be modified 
and the effective date extended to January 1, 1935, as follows: 

Proposed Form—(4) Axles, A. R. A. Standard, required on 
all cars, except cars of 70,000 lb. capacity, built prior to October 
1, 1915. In interchange. 
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(5) Axles, A. R. A. Standard, required on all cars, including 
those of 70,000 lb. capacity, effective January 1, 1935. In Inter- 
change. 

Reasons—The few remaining non-A. R. A. standard axles of 
other than 70,000 Ib. capacity do not justify any extension of 
the time limit. Such non-A, R. A. standard axles (of other 
than 70,000 Ib. capacity) will be gradually replaced with 
A. R. A. standard axles at the expense of the car owner, on 
the basis of Rule 86, Section (b). 

With regard to the 70,000 Ib. capacity axles, non-A. R. A. 
standard, in view of the considerable number of cars so equip- 
ped, it is desirable to grant the extension of five years, with 
the understanding, however, that in the interim the substitution 
of A. R. A. standard 60,000 Ib. capacity axles by foreign roads 
will not constitute improper repairs. 

The committee recommends that the sixth paragraph of 
Section (a) be modified, as follows: 

Proposed Form—(6) Axles must be of not less capacity than 
required by the sum of the light weight and the load limit 
markings of the car, on all cars. In interchange. 

Reason—To clarify the intent of the rule. 

The committee recommends that the effective date of the 
sixth paragraph of Section (b) be extended to January 1, 1931. 

Reason—The present situation justifies this extension. How- 
ever, it is the intent that no further extension of this require- 
ment will be granted. 

The committee recommends that a new seventh paragraph be 
added to Section (b) of this rule, to be included in the next 
supplement issued, as follows: 

Proposed Form—(7) Brake beam hangers and brake beam 
hanger pins conforming to A. R. A. Standard required on all 
cars built new, or rebuilt, on or after January 1, 1930. From 
owners. 

Reason—As recommended by the Committee on Car Con- 
struction. 

The committee recommends a new eighth paragraph to Sec- 
iis (b), to be included in the next supplement issued, as fol- 
lows: 

Proposed Form—(8) Brake beam hangers designed with eyes 
which are not formed solid, prohibited, effective January 1, 
1933, on all cars. From owners. 

Reason—The open eyes on brake hangers contribute to 
failures. 

The committee recommends a new ninth paragraph to Section 
(b), to be included in the next supplement issued, as follows: 

Proposed Form—(9) Brake levers: Metal badge plate meet- 
ing A. R. A. requirements and fastened to the underframe in 
an accessible location near air brake markings, showing dimen- 
sions of brake levers standard to the car, required on all cars 
built new or rebuilt on or after August 1, 1929. Effective 
Jonuary 1, 1933, the foregoing requirements will also apply to 
all cars. From owners. 

Reason—As recommended by the Committee on Brakes and 
Brake Equipment and approved by letter ballot. 

The committee recommends that Section (d) of this rule be 
modified, as follows: 

Proposed Form—(d) Draft key retainer, A. R. A. standard, 
or approved equivalent, required on all cars built new or rebuilt 
on or after March 1, 1929. Effective January 1, 1931, the fore- 
going requirement will also apply to all cars built prior to 
March 1, 1929. From owners. 

Reason—Because of the inefficiency of plain and U-shaped 
cotter keys, now in use. 

The committee recommends that the effective date of the 
first paragraph of Section (f) be extended to January 1, 1931. 

Reason—The present situation justifies this extension. 

The committee recommends that the second paragraph of 
Section (f) be modified and the effective date be extended to 
January 1, 1931, as follows: 

Proposed Form—(2) Flat cars built new or rebuilt on or 
after July 1, 1928, must be equipped with stake pockets 4 in. 
wide by 5 in. deep. Effective January 1, 1931, the foregoing 
requirement will also apply to all flat cars built prior to July 1, 
1928, except that a tolerance of 14 in. in either dimension will 
be permitted. From owners. 

Reason—This variation in dimensions’ of stake pockets on 
existing cars is warranted. The present situation justifies ex- 
tension of the effective date of the requirement. 
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The committee recommends that a new third paragraph be 
added to Section (r), to be included in the next supplemen, 
issued, as follows: 

Proposed Form—(3) Refrigerator cars, having hatch covers 
secured by chain, will not be accepted on or after January 1, 
1930, if the chain is of such length as will permit the cover to 
project beyond the side of the car. In interchange. 

Reason—As a safety measure. 

The committee recommends that the first paragraph of Sec- 
tion (t) be modified, a new second paragraph added, and the 
present paragraphs 2 to 9 renumbered 3 to 10 inclusive, to be 
included in next supplement issued, as follows: 

Proposed Form—(1) Trucks, new, when applied to any car 
on or after October 1, 1929, shall be equipped with cast-steel 
side frames conforming to current A. R. A. sepcifications, and 
shall have the month and year manufactured, also the letters 
“A. R. A.” followed by the year date of specification, cast on 
the outer face. From owners. 

(2) Trucks, secondhand, when applied to car bodies built 
new or rebuilt on or after January 1, 1930, shall be equipped 
with cast-steel side frames. From owners. 


Note—Cast-steel side frames on such secondhand trucks 
should preferably comply with current A. R. A. specifications, 
but existing cast-steel side frames of other design and speci- 
fication may be used. However, when same are replaced with 
new cast-steel side frames, by car owner, such new frames 
shall comply with current A. R. A. specifications. 

Reason—To prohibit the use of arch bar trucks under cars 
built or rebuilt, or new bodies built, on or after January 1, 1930; 
and to prohibit the use of cast-steel side frames not conforming 
to current A. R. A. specifications on trucks or complete cars 
built new on or after October 1, 1929; also, to permit the wear- 
ing out in service of existing cast-steel side frames. 

The attention of car owners is called to the desirability of 
having all trucks equipped with cast-steel side frames conform- 
ing to current A. R. A. specifications, at the earliest date prac- 
ticable. To expedite the progress of this work it is suggested 
that in the renewal, by the car owner, of cast-steel side frames, 
or top and bottom arch bars in pairs, cast-steel side frames con- 
forming to current A. R. A. specifications be used. This will 
be recommended to the Association for adoption as recom- 
‘mended practice. 

The foregoing recommendations have the concurrence of the 
General Committee and the Committee on Car Construction. 

The committee recommends that the effective dates of para- 
graphs four, five and six of Section (t) be extended to 
January 1, 1931. 

Reason—The present situation justifies these extensions. 

The committee recommends that the first paragraph of Sec- 
tion (u) be modified, as follows: 

Proposed Form—(1) Underframe, steel having center sills 
with a minimum cross sectional area of 24 sq. in. between the 
draft back stops, required on all cars (other than tank cars) 
built new on or after January 1, 1927, or rebuilt on or after 
July 1, 1928. From owners. A tolerance of one square inch 
below minimum will be considered as meeting this requirement. 

Reason—To clarify the intent of the rule. 

The attention of the Arbitration Committee has been called 
from time to time to various types of cars purporting to be 
of steel underframe construction, with a request for advice as 
to whether or not such types of construction meet the require- 
ments of Rule 3, Section (u), paragraph (1). Your Com- 
mittee’s definition of a steel underframe, as contemplated in 
this requirement of Rule 3, is an underframe not dependent 
upon truss rods for support, having steel center sills with a 
minimum cross sectional area of 24 eq. in., steel body bolsters 
and steel cross bearers, suitably tied together. If end sills or 
side sills are used, they must also be of steel. 


Rute 4 


The committee recommends that the second paragraph of this 
rule be modified, as follows: 

Proposed Form—Defect cards shall not be required for any 
slight damage (new or old), that of itself does not require 
repairs. In this connection defect cards shall not be required 
for the following items unless damaged to the extent shown: 
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Refrigerator cars—When sheathing is split or broken, or 
when raked into wood. 

Other house cars—When sheathing is split or broken, or 
when raked into tongue. 

All cars—Roof boards broken at ends, to any extent. 

Box, stock and refrigerator cars, single-sheathed.—When 
metal posts or braces are bent to the extent of being out of 
alinement with sheathing or bolt holes. 

All cars—Metal end sill only, when straightening of same 
is necessary for proper operation of uncoupling apparatus, or 
dumping device, or to restore safety appliances to original aline- 
ment, 

Reason—To conform to Decision No. 1516 and clarify the 
intent of the rule. 

The committee recommends that Interpretation No. 2 to this 
rule be modified effective August 1, 1929, as follows: 

Proposed Form—(2) Q.—Many bad order cars are being 
shipped to contract shops for repairs; are such cars subject 
to interchange defect carding in connection with movement 
over intermediate roads? 

` A.—In the case of a bad order car shipped, under regular 
billing, to a contract shop or other repair plant, for repairs, if 
moving over an intermediate road, such intermediate road is 
not responsible for any defects unless there is conclusive evi- 
dence of unfair usage defects having originated on the inter- 
mediate road. 

In addition to the regular billing, such cars shall be side- 
carded on both sides, showing the name of the railroad or 
company forwarding the car, originating point, date forwarded, 
route, destination, car number and initials, purpose for which 
forwarded, such as “for repairs,” and the name of the inspector 
or other representative. 

Reason—For the guidance of inspectors at interchange points 
and to expedite the handling of such cars. 


Rute 5 


The committee recommends that the third paragraph of this 
rule be modified, as follows: 

Proposed Form—Any road making partial repairs of defects 
on a car which are covered by a defect card will have the 
defects repaired crossed off the original card with ink or in- 
delible pencil and the card replaced on the car. A copy of the 
card accompanying the bill with the defects which were not 
repaired crossed off will be sufficient authority to bill. If 
defects covered by a defect card are not repaired, the defect 
card must not be removed until the car is withdrawn from 
interchange service, 

Reason—To eliminate repeated defect carding for the same 


defects. 
Rue 7 


The committee recommends that the first three paragraphs of 
this rule be made new first two paragraphs and modified, and 
the last paragraph of the rule be eliminated, as follows: 

Proposed Form—When repairs are made to a foreign car 
(except as otherwise provided in Rule 108), or to any car on 
the authority of a defect card, the original record of repairs 
shall be written at the car on a billing repair card, as per 
forms shown on pages 211, 212, 213 and 214, the carbon copy of 
which will serve the purpose of the original record of repairs 
as well as a record repair card. 

An alternate form, as shown on page 210, may, however, be 
used for an original record of repairs, from which the billing 
repair card shall be made, in which case the billing repair 
cards must check with the original records of repairs in so far 
as they should properly check as regards the details of 
charges. This alternate form embodies the minimum informa- 
tion required for the proper preparation of billing repair cards. 
Additions may be made to this form and its size made to suit 
the requirements of any company. This form of original 
record of repairs may be in book form if so desired. A card 
similar to the alternate form in its essential requirements, upon 
which repairs to more than one car may be recorded, may be 
used for recording minor repairs made in transportation yards. 

Reason—The preparation of the combined billing repair card 
and of the original record card at the car is recommended as 
an economical proposition. 

The committee recommends that the third paragraph of 
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Section (2) of this rule be modified, effective August 1, 1929, 
as follows: 

Proposed Form—The number and size of bolts, and purpose 
for which they are used, must be shown upon the original 
record; the weights need not be shown. Nuts, when charge- 
able, must be specified, except those used on bolts renewed, in 
which case an average of one nut per bolt will be assumed as 
used, regardless of whether double nuts are used. 

Reason—Because of the revision of Rule 108. 


RuLe 9 


The committee recommends that the first sentence of this 
‘rule be modified, and that the three requirements following 
items “Wheels and axles, R. & R.” and “Brake beams, R. & R.” 
be eliminated, as follows: 

Proposed Form—The following additional information must 
be specified on billing repair cards. 

Reason—It is necessary to specify the reason for all items 
of repairs, per Rule 8. 

The committee recommends that Interpretation No. 1 to this 
rule be eliminated, and that the requirement for “length” of 
axle on wheel and axle forms shown on pages 213 and: 214 
also be eliminated. ; 

Reason—The change in form will obviate the necessity for 
the interpretation. 


Rure 17 


The committee recommends that Section (d) of this rule be 
eliminated. 

Reason—Because of the revision of Rule 104 for better ref- 
erence. 

The committee recommends that in the first paragraph of 
Section (e) the word may be changed to shall. 

Reason—The A. R. A. No. 1 beam is obsolete. 

The committee recommends that Section (j) of this rule be 
eliminated, and new Rule 83 added, effective August 1, 1929, 
as follows: 

Proposed Form—Rule 83. The application of cast-iron 
wheels (irrespective of date cast) of nominal weight less than 
650 and 700 lb.; as well as those cast after June 30, 1924, of 
nominal weight less than 750 lb.; is prohibited on or after 
August 1, 1929. 

Reason—To prohibit the application of old light weight 
wheels, such as the 585, 600, 625 or 675 lb. wheels, which are 
unsuitable in modern high-speed service, as recommended by 
the Committee on Wheels, and to locate this requirement with 
other general rules on wheels. 

If this recommendation is approved, your Committee will 
formulate a requirement that such light weight wheels, when 
removed from service, shall be credited as scrap, similar to 
the principle of allowing scrap credit on wheels condemned by 
the remount gage. 

The committee recommends that Interpretation No. 24 to 
this rule be eliminated, effective August 1, 1929. 

Reason—Because of the revision of Rule 108. 


Rule 23 


The committee recommends that the item of “tie bars” be 
added to Section II of this rule, under which welding of cracks 
and fractures will not be permitted. 

Reason—It is not considered good practice to weld these parts. 


Rute 26 


The committee recommends a new last paragraph to this 
rule, to be effective August 1, 1929, as follows: 

Proposed Form—In the renewal of arch bars or tie bars, als 
box and column bolts must be of at least the dimensions shown 
on Plates 3 and 4. A nut lock, which shall be of soft steel, 
preferably copper bearing, and not less than 3/32 in. thick, ts 
required under the bolt head and also under the nut on the bos 
and column bolts, to prevent the bolt from turning, regardless 
of whether a umt nut, lock nut or common nuts are used. 

Reason—As recommended by the Committec. 


Rute 32 


The committee recommends that the fifth paragraph of this 
rule be modified, as follows: 
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Proposed Form—Removing or cutting out parts of a car to 
facilitate loading or unloading, except in the case of holes 
bored, drilled or punched in the sides, ends or bottoms of 
gondola cars for the purpose of securing lading in accordance 
with the Loading Rules. When brake shafts (including their 
attachments), are removed to facilitate loading or unloading, 
the company replacing the same will assume the expense of 
such replacement, except where the same are missing from the 
car (in twin or triple shipments), in interchange, in which case 
the delivering line is responsible for the same. 

Reason—To definitely cover the responsibility in such circum- 
stances. 

The committee recommends that Section (a) be modified, 
as follows: 

Proposed Form—(a) Derailment. This responsibility also 
includes failure of the part causing derailment. The same 
responsibility also applies in case of a car body, either or both 
ends, dropping down on the rails or ground, or body turning 
over on tts side, due to failure of slis or other parts, these 
conditions being considered the same as a derailment. The 
same responsibility also applies to other cars in the same cut 
or train even though such other cars may not have been de- 
railed. 

Reason—Because of the difficulty of correctly determining the 
part that actually caused the derailment, it is advisable to 
include such part in the responsibility. The remaining re- 
visions are in accordance with previous arbitration decisions 
and present Interpretation No. 3 to this rule, which will be 
eliminated. 

The committee recommends that paragraphs one and two of 
Section (d) be madified, as follows: 

Proposed Form—\. Misplaced switches, if a car is damaged 
to the extent shown in Rule 44. 

2. Wrong or misinterpreted signals or failure to give or to 
observe signals, if a car is damaged to the extent shown in 
Rule 44. 

Reason—To clarify the intent of the rule. 

The committee recommends that the fourth paragraph of 
Section (d) be modified, and Interpretation No. 11 eliminated, 
as follows: 

Proposed Form—A. Impact, where damaged to the extent 
shown in Rule 44, tf due to: 

No rider protection when necessary, 

or D 

Failure of rider to properly control moving cars, or 

Handling a car (under rider protection) with defective or in- 
operative hand brake rigging, 

provided one or more of the first three cars of either standing 

or moving cut is damaged to the extent referred to. 

Reason—For better reference and to eliminate Interpretation 
No. 11. 

The committee recommends that the present paragraph five 
of Section (d) be renumbered as paragraph six, that the present 
Interpretation No. 4 be eliminated, and that a new paragraph 
five be added, as follows: 

Proposed Form—5. Application of air brakes by the manipu- 
lation of the conductors valve in the caboose, back-up hose, 
angle cock, disconnecting air hose for such purpose, or any 
such manner of manipulation causing application of the air 
brakes other than from the engine cab, tf a car is damaged to 
the extent shown in Rule 44. 

Note.—The car owner is responsible for damage caused by 
emergency application of air brakes from the engine cab or 
due to the bursting of an air hose, breakage of a coupler 
knuckle, coupler pulling out, or any other such failure, except 
as otherwise provided in the Leading Rules, Sections (a), (b), 
(c), (9g) and (0). 

Reason—This provision conforms to the intent of Interpre- 
tation No. 4 and eliminates same. 

The committee recommends the addition of a new note fol- 
lowing the last item of Section (d), and the elimination of In- 
terpretation No. 3, as follows: 

Proposed Form—Note.—The responsibility for combination 
damage, per Rule 44, also includes any damage to adjoining 
cars, in consecutive order, in the same draft or train. 

Reason—To eliminate Interpretation No. 3. 

The committee recommends that Section (m) be modified, 
as follows: 
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Proposed Form—(m) Storm where car is damaged due to 
being struck by flying debris, or where damaged to the extent 
of Rule 44. 

Reason—To more definitely cover the responsibility. 

The committee recommends that Section (o) be modified, as 
follows: : 

Proposed Form—(o) Telescoping the superstructure above 


the sills due to mounting by an adjacent car. This provision 
has no bearing on responsibility for failure of the adjacent car. 
Also, end of car body above the underframe, broken or bent 
inwardly, when not associated with the failure of the end sill 
(on cars so equipped) on the same end. 
Reason—To clarify the intent of the rule. 


Rute 44 


The committee recommends that Section (4) of this rule be 
modified, as follows: 

Proposed Form—(4) All longitudinal sills on all-steel under- 
frame cars having but one steel center member; except when 
failure of such center member, back of the body bolster, is due 
to progressive fracture or due to the failure of the cast-steel 
extension (draft arm), owner will be responsible, providing 
after investigation it is found that the car was not subjected 
to unfair handling as provided by Rule 32. 

Reason—This type of center sill construction is developing 
inherent weakness, as evidenced by the fact that sills under a 
large number of cars require re-inforcement, and in the cir- 
cumstances it is only fair that owners shall be held responsible 
for failures due to such a cause. 

The committee recommends that Section (5) of this rule be 
modified, as follows: 

Proposed Form—(5) Two steel center sills on all-steel under- 
frame cars having but two longitudinal sills; except when the 
damage is confined to the sills between the end sill and body 
bolster, the owner will be responsible, providing after investi- 
gation tt ts found that car was not subjected to unfair handling 
as provided by Rule 32. : 

Reason—The situation is such as to justify this exception. 
The principal conditions were covered in detail in the 1925 
annual report of the Arbitration Committee. 


Rute 58 


The committee suggests that this rule be modified, as follows: 

Proposed Form—Missing brake cylinders, reservoirs, triple 
valves, pressure-retaining valves, release valves, cut-out cocks, 
angle cocks or air hose, each or all complete. 

Reason—Because it is impracticable to inspect for these de- 
tails in interchange. Also, in view of the intericr parts being 
included in the average charge for cleaning air brakes, it being 
impracticable to follow up the individual triple valve at the 
test rack to ascertain the defects. 

The committee recommends that a new last paragraph be 
added to this rule, and that the present Interpretation No. 2 be 
eliminated, as follows: 

Proposed Form—In the event of air brakes being cleaned, 
due to inoperative conditions, within nine months from the date 
of the last previous cleaning, the car owner is responsible, ex- 
cept under the following conditions: 

If the brakes are cleaned within sixty days from the date 
of the last previous cleaning by the same road, charge for such 
subsequent cleaning is not permissible, except where the sub- 
sequent cleaning was occasioned by a broken brake cylinder, 
triple valve body, or check valve case, account owner's respon- 
sibility. If cleaned on different roads or private car lines with- 
in sixty days from the date of the last previous cleaning, the 
entire charge for such previous cleaning, according to items 18, 
23 and 29, Rule 111, shall be withdrawn, except where the last 
cleaning was occasioned by delivering line defects, or account of 
a broken cylinder, triple valve body or check valve case, owner's 
responsibility. Where last cleaning ts done by the car owner, 
joint evidence per Rule 12 shall be used to establish the de- 
fective condition which occasioned such cleaning. 

In case the brakes are not cleaned in connection with the re- 
newal of a brake cylinder, triple valve body or check valve 
case broken, account of owners defects (where the brakes 
are not due for periodical cleaning), the charge shall be con- 
fined to such renewal of brake cylinder or triple valve body; no 
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charge for the renewal of a removable valve case, as the same 
ts included in Item 29, Rule 111. 
Renewal of a defective air reservoir of itself does not justify 
cleaning of the air brakes within the nine months time limit. 
Reason—To more definitely cover the requirements and elim- 
inate present Interpretation No. 2. 


Rute 61 


The committee recommends a new Rule 61, to be effective 
August 1, 1929, as follows: 


Proposed Form—Owners responsible: 

Rule 61. Brake beam hangers of round or other section, 
originally less than one inch in diameter, or equivalent, if the 
vertical thickness of any portion of the hanger ts reduced to 
S% in. or less. 

Brake beam hangers of round or other section, originally one 
inch or more in diameter, or equivalent, if the vertical thickness 
of any portion of the hanger is reduced to 34 in. or less. 

Brake beam hanger pins or bolts, originally one inch or less 
in diameter, if worn to ¥ in. or less at any point. 

Brake beam hanger pins or bolts, originally in excess of one 
inch in diameter, if worn to % in. or less at any point. 

Brake beam head, supported from the top hanger eye, tf 
the vertical thickness of the top portion of the eye of such 
brake head is worn to 7/16 in. or less. 

Brake beam hanger bracket cast integral with the truck side 
or bolster, having the pin hole worn oblong to a depth of one- 
half tts original diameter, shall be restored to its original 
diameter by bushing or by autogenous welding process. If the 
hanger bracket ts not cast integral with the truck side or bolster, 
it shall be renewed when the pin hole ts worn to the extent 
specified above. 

Reason—This recommendation has the concurrence of the 
Committee on Car Construction. 


Rute 65 


The committee recommends that this rule be modified, as 
follows: 

Proposed Form—Missing journal bearings; journal bearings 
(regardless of previous condition). journal wedges, journal-box 
bolts and dust guards which require renewal, when delivering 
company is responsible for change in wheels and axles. 

Reason—To definitely indicate the responsibility for journal 
wedges in connection with wheels exchanged because of de- 
livering line defects. 


Rute 66 


The committee recommends that the effective date which 
makes the owners responsible for periodical repacking of jour- 
nal boxes be extended to January 1, 1930. 

Reason—As authorized by the General Committee and an- 
nounced in Circular D.V.-619, issued February 21, 1929. l 

The committee recommends that Sections (a), (f) and (g) 
of this rule be modified, as follows: 

Proposed Form—(a) Periodic repacking of journal boxes, 
after the expiration of twelve months, as indicated by the sten- 
ciling on car, regardless of the responsibility of handling com- 
pany for change of whecls or other repairs. After the expira- 
tion of nine months, if the car is on repair track for other 
work, journal boxes may be repacked at the same time. 

(£) This work shall be done only when cars are on the repair 
track. After the expiration of nine months from the last re- 
packing date, the work may be done when the car is on a repair 
track for other work. The billing repair card shall in such 
cases specify the purpose for which car was shopped. 

(g) No charge shall be made for repacking, etc., if per- 
formed within twelve months from the date stenciled on the 
car; except when the car is on a repair track for other work 
after the expiration of nine months, charge for repacking ts 
permissible if performed at the same time. 

Reason—Periodic repacking of journal boxes should, so far 
as practicable be on the same time basis as air brake cleaning. 


Rute 70 


The committee recommends that Interpretation No. 1 of this 
rule be modified, effective August 1, 1929, as follows: 
Proposed Form—(1) Q.—Can you apply a wrought-steel or 
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cast-steel wheel in place of a cast-iron wheel and charge the 
owner for the betterment? 

A—No. 

Reason—The 850 Ib. cast-iron wheel is now recommended 
practice of the American Railway Association and shoulé 
receive the same protection as other recommended practice 
cast-iron wheels. 


Rute 76 


The committee recommends that the first paragraph of this 
rule be modified, as follows: 

Proposed Form—Tread worn hollow—cast-iron and cast- 
steel wheels: If the tread is worn so that the projection on the 
under side of the gage does not come in contact with the tread 
of the wheel (see Fig. 4-D). See paragraph 110 and Fig. 92 
in Wheel and Axle Manual. 

Reason—To confine the condemnation of wheels because of 
the tread worn hollow to those which will take the gage shown 
in Figure 4-D, thus eliminating the judgment feature, as recom- 
mended by the Committee on Wheels. 


Rute 81 


The committce recommends that this rule be modified, and 
interpretation following the same be eliminated, to be effective 
August 1, 1929, as follows: 

Proposed Form—Rule 81.—Loose—any wheel. The same re- 
Sponsibility applies to wheels removed from service account of 
indications of being loose on the axle due to oil seepage from 
inside of the wheel fit. See paragraphs 116, 140, 142, 218 
and 240 of the Wheel and Axle Manual. 

Out of gage—any wheel (see Fig. 9)—If the pair of wheels 
is removed from service account of this defect, where no other 
condemnable defect exists on wheels or axles. 

Car owner, however is entitled to protection on the basis 
of wrong repairs for these conditions (loose, oil seepage or 
out of gage), providing that the wheel is removed within one 
year from the date of apflication. 

Reason—The present situation justifies this provision in con- 
nection with the principles indicated in the Wheel and Axle 
Manual, as recommended by the Committee on Wheels. 


Rute 84 


The committee recommends that this rule be modified, as 
follows: 

Proposed Form—Rule 84. Journal cut, or requiring recon- 
ditioning due to heating; axles bent; or axles damaged as pro- 
vided in Rule 32. 

Reason—To clarify the intent, as per Decision No. 1601. 


Rue 86 


The committee recommends that Sections (a), (e) and (£) 
of this rule be modified, as follows: 

Proposed Form—(Vacant. Limits of wear for the non- 
A. R. A. Standard 70,000 Ib. capacity axle to be added to the 
table of A. R. A. standard axles.) ` 

(a) Axles must be removed from service when less than the 
limits prescribed in columns “C,” “D” and “E,” or when the 
condemning limits in columns “F” and “H” are reached, as 
shown in table under this rule. 

Cars may be loaded to the limits shown in column “A” 
(which is the total weight of car and its lading for the respec- 
tive capacities), on basis of four axles per car, except where 
stenciled load limit has been reduced, as indicated by star (*) 
symbol per Rule 30, account structural limitations on car body 
or trucks. 

All cars to have their light weight and capacity in pounds 
stenciled on them, as per Section (s), Paragraph 3, Rule 3. 
Load limit markings are also required on all cars, except tank 
cars and live poultry cars, as provided in Rule 30. 

(e) (Vacant.) 

(í) The use of A. R. A. standard axles, with wheel seats not 
more than 14 in. in excess of standard diameter, is permissible 
for remounting secondhand wheels. 

Reason—The limits of wear for A. R. A. standard axles will 
properly apply to the few remaining non-A. R. A. Standard 
axles of other than 70,000 Ib. capacity; the second paragraph 
of Section (b) also applies, 
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The committee recommends that the following sentence be 
added to the second paragraph of Section (b): 

Proposed Form—This provision does not apply to the non-A. 
R. A. 70,000 Ib. capacity axle; however, the substitution of A. 
R. A. standard 60,000 Ib. capacity axle for non-A. R. A. standard 
70,000 lb. capacity axle, where the latter ts standard to the car, 
will not constitute improper repairs. 

Reason—The conditions are such as to justify this substitu- 
tion, by foreign roads, without incurring responsibility for im- 
proper repairs. Under the present rules the approximate dif- 
ference in charge for replacing the 60,000 Ib. capacity axle with 
70,000 Ib. capacity axle, because of improper repairs, is only 
$1.50 per axle. 

The committee recommends that the time limit be removed 
from the last paragraph of Section (b). 

Reason—Time limit is eliminated because of the changes in 
Rule 3, Section (a), Paragraphs 4 and 5. 

The committee recommends that the second paragraph of 
Section (d) of this rule be modified, as follows: 


Proposed Form—If the car owner removes an A. R. A. 
standard axle (on authority of a defect card), and applies a 
70,000 ib. capacity non-A. R. A. standard axle, he shall charge 
the average secondhand value for the non-A. R. A. standard 
axle, and allow credit for the value of the A. R. A. standard 
axle removed as a secondhand or scrap axle, as covered in the 
limits above, at the prices shown in Rule 101. 

Reason—To more definitely cover the proposition. 

The committee recommends a new section be added to this 
rule, to be new Section (e) in place of present Section (e) 
eliminated above, and that the present Interpretations 2 and 3 
be eliminated, as follows: 

Proposed Form—(e) A reclaimed axle which has been upset 
or reworked to a smaller size, if conforming to A. R. A. stand- 
ard in design and maximum dimensions (except that center 
diameter may exceed such standard diameter), may be consid- 
ered as new and so charged, for the class to which it conforms, 
provided it has not been previously used as such class. 

Reason—To eliminate the present Interpretations Nos. 2 
and 3. 


Rute 95 


The committee recommends that this rule be modified, and 
{nterpretation No. 2 be eliminated, as follows: 

Proposed Form—Labor only shall be charged against the car 
owner for replacing the following details in kind (or by sub- 
stitution of other materials), when lost on the line of the com- 
pany making the repairs: 

Couplers, including yokes, springs and followers (any or 
all). when lost with the coupler; also including yoke rivets when 
the yoke ts lost with the coupler; except where the draft gear 
is in place and the coupler and its yoke ts missing, material 
of such yoke and its rwets may be charged against the car 
owner. 

Friction draft gear complete, whether or not lost with the 
coupler; including followers when lost with the friction gear. 

In the case of the first application of a new or secondhand 
type “D” coupler in place of missing secondhand old style 
coupler, or non-A. R. A. standard coupler, the car owner may 
be charged for the difference in value. 

Reason—The yoke is usually defective when missing with 
the coupler where the draft gear is in place. Also, to clarify 
the intent and to eliminate Interpretation No. 2. 

The committee recommends that the present Interpretation 
No. 1 to this rule be eliminated. 

Reason—No longer justified, because of the change in the 
rule. 


Rute 91 


The committee recommends that a note be added following 
Section (f), as follows: 

Proposed Form—Note.—With a view of effecting further 
economies in the cost of handling bills for car repairs, it iè 
suggested that checking for car numbers and location be elim- 
inated where the total charge per car is not in excess of $1.00, 
because it is usually found that corrected numbers are furnished 
or locations verified. However, this provision is not mandatory. 

Reason—As an economic measure. 
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Rute 98 


The committee recommends a new eighth paragraph to Sec- 
tion (b), to be effective August 1, 1929, as follows: 

Proposed Form—(8) In the event of new wheels applied, 
account of owner's responsibility, if the same wheels are sub- 
sequently removed on the same road, account of handling line 
responsibility (of same road) and replaced with secondhand 
wheels within fifteen days from the date of such application, 
or on authority of its defect card if dated within the fifteen! 
day limit, the initial charge for the difference between new* 
and secondhand wheels shall be withdrawn. This provision 
applies similarly to axles. 

Reason—The developments under the present rule justify this 


exception. 
Rute 104 


The committee recommends that the second and third para- 
graphs of thus rule be modified, as follows: 

Proposed Form—Secondhand former standard or temporary 
standard couplers or parts of same shall be charged and 
credited at 50 per cent of value new. Credit shall be con- 
fined to the body, lock, knuckle and knuckle pin. However, 
when correcting wrong repairs, scrap credit shall be allowed 
for such couplers and their parts where the “D” type coupler 
was standard to the car. 

When a new coupler is applied it shall be so charged whether 
or not it is of same make as that removed; except where the 
car owner removes an A. R. A. type “D,” former A. R. A. 
standard or temporary standard coupler, on account of wrong 
repairs, charge for the coupler applied will be confined to sec- 
ond-hand value. 

Reason—Because of the elimination of Section (d) of Rule 
17 and to provide a more equitable adjustment for the car 


owner. 
Rute 108 


The committee recommends the addition of the following 
items to Section (a), for which no labor charge may be made; 
to be effective August 1, 1929: 

Brake staff stirrup or support, straightened on car. 

Release lever direct connection, all types, connected up and 
closed, when out of eye at top of knuckle lock lifter or at lever. 

Reason—lIt is desirable to include these items. 

The committee recommends the elimination of the fifth item, 
reading “Brake beam truss rod nuts; applied, when beam ts 
not removed from car,” from Section (a) of this rule. 

Reason—Because of the confliction with Interpretation No. 
12 to Rule 107. 

The committee recommends the addition of the following 
items to Section (b), for which no labor or material charge 
may be made; to be effective August 1, 1929: 

*Nuts, nut locks and lock nuts (including unst núis), all 
types, 1H inches or smaller. 

*Note.—This provision has no bearing on the fact that the 
average weight of bolts as shown in table under Rule 101 in- 
cludes one nut; nor does it affect labor charges where other 
details are R. & R. or R. on bolt or nut basis. 

Reason—As an economy measure in connection with the 
expense of preparing car repair records and bills and to per- 
mit inspectors to properly prepare trains for movement instead 
of preparing records of repairs made, thereby facilitating the 
movement of trains through terminals and yards. 


Rute 112 


The committee recommends the addition of a note under 
Class E-4 designation in table on page 181, and also, following 
Item 4 on page 191, as follows: 

Note.—Cars with continuous metal draft sills of not less than 
18 lb. per foot per member, without cover plates, where such 
continuous metal draft members are suitably tied to the body 
bolster, are equivalent to Class E-4 for settlement purposes. 

Reason—This type of construction should properly be classed 
as equivalent to that of Class E-4 cars, as recommended by the 
Committee on Car Construction. 


Rute 113 


The committee recommends that the first paragraph of this 
rule be modified, as follows: 
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Proposed Form—Rule 113. For the mutual advantage of 
railway companies interested, the settlement for a car when 
damaged or destroyed upon a private track, shall be assumed 
by the railway company delivering the car upon such track; 
except in the case of a private car damaged or destroyed by or 
resulting from fire or explosion, or some other condition beyond 
the control of the delivering line, on private tracks belonging 
or leased to the car owner, or while located on the private 
tracks of a car manufacturing or repair plant under arrange- 
ment between the car owner and the car manufacturing or 
repair plant. 

Reason—To more properly cover the situation on the basis 
of the general principles of the Interchange Rules. 


Rute 123 


Attention is directed to Arbitration Decision No. 1493, printed 
in Circular No. D. V.-499, issued December 31, 1926, an ex 
parte case. The decision of the Arbitration Committee was 
not considered as final and binding by the defendant and the 
case was therefore submitted to the Circuit Court of Peoria 
County, Illinois, for adjudication, and judgment secured con- 
trary to the decision of your Committee under the Interchange 
Rules. The case was then appealed to the Appellate Court 
of Illinois, which Court reversed and remanded the judgment 
of the Circuit Court. The judgment of the Appellate Court, 
therefore, sustains the principle laid down in previous court 
rulings, that a decision of the Arbitration Committee of the 
Mechanical Division, American Railway Association, under its 
rules, is binding upon all subscribers thereto. 


Passenger Car Rules of Interchange 
RULE 7 


The committee recommends that the first and second para- 
graphs of Section (f) be modified, effective August 1, 1929, as 
follows: 

Proposed Form—(1) Loose—any wheel.—The same respon- 
sibility applies to wheels removed from service account of indi- 
cations of being loose on the axle due to oil seepage from instde 
of the wheel fit. See paragraphs 116, 140, 142, 218 and 240 of 
the Wheel and Axle Manual. Car owner, however, is entitled 
to protection on the basis of wrong repairs, providing the wheel 
is removed within one year from the date of application. 

(2) Variations from gage—any wheel (see Fig. 9).—If the 
pair of wheels is removed from service account of this defect, 
where no other condemnable defects exist on wheels or axles. 
Car owner, however, is entitled to protection on the basis of 
wrong repairs, providing the wheel is removed within one year 
from the date of application. 

Reason—The present situation justifies this provision in con- 
nection with the principles indicated in the Wheel and Axlé 
Manual, as recommended by the Committee on Wheels. 

The committee recommends that the phrase “or rim liable to 
breakage,” be eliminated from the first paragraph of Item (4) 
of Section (f). 

Reason—To confine the condemnation of wheels because of 
the tread worn hollow to those which will take the gage 
shown in Figure 4-D, thus eliminating the judgment feature 
as recommended by the Committee on Wheels. 

The committee recommends a new Section (1) be added to 
this rule, as follows: 

Proposed Form—(1) Effective January 1, 1930, periodic re- 
packing of journal boxes on passenger equipment cars (ir- 
respective of types of trucks), after the expiration of six 
months as indicated by the stenciling. This work to be per- 
formed as outlined in detail in Freight Car Rule 66 except as 
to the time period of Section (a), location uf stenctling per 
Section (c) and the requirements of Section (f). The stencil- 
ing, as per Section (c) of Rule 66, to be located on both sides 
of each truck where space permits (otherwise, to be placed on 
both sides of the car body at the platform end sill or step side). 
Car owner shall be billed for this work as per Rule —. Sep- 
arate billing repair cards shall be furnished showing length of 
journal; number of journal boxes; name of road; date of last 
previous repacking, or no date, or date illegible; and work 
performed as per Rule 7. 

Reason—As recommended by the Committee on Lubrication 
and approved by letter ballot. In view of the requirement for 
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periodic repacking it is consistent that the car owner be re- 
sponsible for this expense. 


Rute 8 


The committee recommends that Item (1) of Section (a) be 
modified, as follows: 

Proposed Form—(1) Derailment. This responsibility also 
includes failure of the part causing derailment. 

Reason—Because of the difficulty in correctly determining 
the part that actually caused the derailment, it is advisable to 
include such part in the responsibility. 

The committee recommends that Item (13) of Section (a) 
be modified, as follows: 

Proposed Form—(13) Storm where car is damaged due to 
being struck by flying debris, or where damaged to the extent 
of above Item (4). 

Reason—To more definitely cover the responsibility. 

The committee recommends that Section (e) be modified, as 
follows: 

Proposed Form—(e) Journal cut, or requiring reconditioning 
due to heating; axles bent; or axles damaged as provided in 
paragraph (a). When necessary to true up axles in cases of 
cut journals, if journal is reduced below the limit as pre- 
scribed in Rule 7 (e), axle must be changed at the expense 
of the delivering line. 

No reason given. 


Rue 9 


The committee recommends that Section (d) be modified, as 
follows: 

Proposed form—(d) Lubrication, labor and material: except 
periodic repacking as referred to in Section (1) of Rule 7. 

Reason—Because of the change in Passenger Rule 7. 


Rue 13 


The committee recommends that the fourth item under Sec- 
tion (b) of this rule be modified, as follows: 

Proposed Form—Lubrication, except cars in line service or 
periodic repacking as referred to in Section (1) of Rule 7. 

Reason—Because of the change in Passenger Rule 7. 


Rute 19 


The committee recommends that the last paragraph of this 
rule be modified, as follows: 

Proposed Form—The A. R. A. rules and prices covering 
repairs to freight equipment cars will govern in cases of re- 
pairs to cars of freight car construction, moving in passenger 
service, and the A. R. A. rules and prices covering repairs to 
Passenger equipment cars will govern in cases of repairs to 
cars of passenger car construction moving in freight service, 
except as follows: 

Cars of freight car construction, equipped with passenger car 
trucks, shall be subject to A. R. A. rules and prices covering 
repairs to passenger equipment cars in the case of repairs to 
such trucks, irrespective of the kind of service in which the 
car is used. 

Cars equipped for passenger train service, having freight 
car trucks, shall be subject to the A. R. A. rules covering re- 
pairs to passenger equipment cars (except as to the time al- 
lowances for labor), in case of repairs to such trucks, irrespec- 
tive of kind of service in which car is used. 

Reason—Freight trucks under cars in passenger train service 
should be subject to the passenger car rules with regard to 
condemning limits for wheels, application of passenger brake 
shoes, etc. 


Discussion 


Mr. Demarest: The Arbitration Committee, con- 
trary to your opinion perhaps, has two sub-committees 
connected with it. There is a sub-committee on cost of 
car repair billing, and one on investigation of the cost of 
preparation of bills for minor repairs to foreign cars. 
I am taking this occasion to call your attention to the 
valuable work done by those two sub-committees. If 
there is any credit for this report it belongs to the sub- 
committees, 


Vol. 103, No. 7 


It is costing you, according to the best information 
your committee has been able to obtain, something over 
three million dollars a year to prepare and collect bills. 
While we are trying to save money, and we are all 
doing that, we have not finally got to the end of the 
problem yet. 

In consulting with the Wheel Committees, your Ar- 
bitration Committee proposed a change in Rule 83. In 
other words, we propose the absolute prohibition of 
light weight gray iron wheels. Your Wheel Committee 
and your Arbitration Committtee felt at that time that 
they were justified in presenting that recommendation to 
you, but since then it has been called to our attention 
that on some roads, due to practices which have existed 
until very recently, there are a tremendously large num- 
ber of these light wheels, and that it would be a hard- 
ship to impose a hard and fast regulation at this time. 
Therefore we suggest an amendment to the proposed 
tule, the addition of the following words: “On and 
after January 1, 1931.” 

Your committees feel that it is wise to make this 
amendment, because it will give the Wheel Committee 
and the Arbitrat‘on Committee another year to study 
the general situation, and with that amendment, there 
will be no hardship imposed on any railroad in the in- 
terim. 

There is one other item also in connection with the 
pivot butt coupler and the bottom rotary coupler, The 
situation in respect to the handling of these two devices 
will be taken care of in the rules, provided the owner 
desires to pay freight on the returned material if it is 
removed, the material to be returned to the owner at 
his own expense, I would like to add those two ad- 
ditional features to the report of the Arbitration Com- 
mittee. 

G. S. Goodwin (C. R. I. & P): There is one ques- 
tion I want to ask about Section U, Rule 3. I have in 
mind an underframe that meets the requirements of 
Para. U exactly, but it does use or continue the truss 
rods under the side sills, and the intermediate sill when 
it is used. The underframe has nine or ten under- 
channels with a 3-in. copper plate. It has the bolsters 
under it. It has the needle truss under it but no side 
sills. 

I want to ask Mr. Demarest if this definition of 
an underframe would bar that underframe and make 
it just a steel center sill. 


Mr. Demarest: Your Arbitration Committee, from 
time to time, has had variations in underframes pre- 
sented to it, with the request to be advised whether or 
not the type, as presented to it, constitutes a steel un- 
derframe. It seemed wise to avoid further question 
and to incorporate in the rules a definition of what con- 
stituted a steel underframe, After consulting with the 
Car Construction Committee, your Arbitration Commit- 
tee has presented this definition to you. In its opinion, 
a steel underframe, to constitute a steel underframe, 
must be and provide in itself sufficient strength not to 
require the application or connection of truss rods to 
support it. 

Mr. Goodwin: The point I want to make is, would 
it require truss rods to support the car, or to support 
the underframe?: 

Mr. Demarest: In my opinion, yes. 

Mr. Goodwin: That answers my question. 

Mr. Kleine: On account of the most excellent work 
of our Arbitration Committee, I hesitate even to make 
a suggestion for a change in any rule. However, with- 
out changing the principle at all in the rule, I believe 
that the change in Rule 66, proposed by the Arbitration 
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Committee should be adopted for the present. It refers 
to the periodical repacking of journal boxes, by per- 
mitting roads to repack journal boxes on foreign cars 
after the expiration of nine months. We are all in- 
terested in getting this rule into effect, and most all 
of the roads are getting their journal boxes repacked, 
but I do not consider it essential that we should add 
that nine-month period. I should like to ask your Ar- 
bitration Committee whether it is willing to delete that 
portion from the report. 

Mr. Demarest: In answer to Mr. Kleine, the Ar- 
bitration Committee had this thought in mind. In the 
first place, you permit the cleaning of air brakes at the 
nine-month period provided the car is on the repair 
track for other work. Your committee asked itself why 
you should limit that type of extra work, if you so 
call it, to the air brake cleaning? Why not at the same 
time, while the car is on the repair track for other work, 
permit the repacking of the journal boxes instead of 
waiting for the full twelve-month period. We are all 
interested, and I am sure Mr. Kleine is also, in main- 
taining journal boxes in a properly packed condition; 
delays to freight trains on that account cost a very con- 
siderable amount of money. Therefore, it may be ad- 
visable to permit the repacking of boxes ahead of the 
twelve-month period, providing the car is on the track 
for une work, and providing nine months time has ex- 
pired. 

It makes the air-brake cleaning and your journal-box 


packing go together. 

Mr. Kleine: I don’t believe that it is proper to as- 
sociate the journal box repacking with the air brake 
cleaning. You may wish to do that on your own tracks, 
and that would be perfectly proper, but it means in- 
creasing the frequency of journal box packing. It takes 
it out of the hands of the car owner to give his boxes 
periodical attention within a year. If it is in order, I 
would like to make a motion that the nine-months 
period for repacking of journal boxes as included in 
Rule 66, be eliminated. 

Chairman Smart: Does anyone second that motion? 

Mr. Demarest: I will second the motion, but I would 
like to say a word. 

Chairman Smart: All right. 

Mr. Demarest: I would like to ask Mr. Kleine and 
the members here whether they think it is economical. 
Your car owner, of course, has the privilege of repack- 
ing journal boxes any time, anywhere. I am certain 
that Mr. Kleine does not have in mind that he wants 
to let the car run twelve months, and then shop it out 
specifically for journal box packing. I think that if, 
prior to that time, you have the car on the repair track 
tor some other work, while it is there it is an economi- 
cal operation to do your journal box packing and avoid 
the necessity of shopping your car later, simply because 
it is overdue for journal box packing. 

Mr. Kleine: In answer to Mr. Demarest, I may say 
that we have about 272,000 freight cars, and the time 
limit of one year is pretty close, in order to get over 
the lubrication of the boxes. The charge when a for- 
eign road does the work is pretty heavy, and that is the 
only reason that I am asking that the change be made 
in the report. 

Mr. Nystrom: I believe that all railroads are con- 
fronted with the same problem. I am thoroughly in 
accord with the Arbitration Committee to have the 
period coincide with the air brake cleaning. In fact 
that will conform with the spirit of the rule, as I under- 
stand that the journal box packing should be done when 
the car is on the repair track for other work. Am I 


Railway Mechanical Engineer 411 


right about that? 

Mr. Demarest: Yes, 

Mr. Nystrom: At present, no railroad can well af- 
ford to mark out cars for journal box packing only, 
and I believe that to have a limit from nine months up 
that it will be economical. I hope to see the time when 
we can add to this list the inspection of draft gears, all 
to be done at the same time. 

Chairman Smart: There is a motion before you 
gentlemen. Are you ready for the question? 

The motion was put to the convention and lost. 

Vice-Chairman Ayers: I want to raise a question in 
line with what the chairman of the Arbitration Commit- 
tee talked about in connection with the cost of billing. 
I hope that in their investigation of the cost of billing 
they may be able to develop what kind of work is to 
be billed for. What I have in mind is this. The Car 
Construction Committee and other committees as well 
are recommending a great many improvements in de- 
tails, and there is a question in my mind, how far those 
improvements are actually being applied in practice. 
During the past winter I think most everybody had 
some pretty hard experiences in the way of accidents 
and delays caused by defective equipment, and a casual 
inspection of cars in trains and yards will bring out 
some conditions that are not very attractive, to say the 


Report on Prices for 


In order that the rules may cur- 
rently provide an equitable basis 
for inter-road billing, your Commit- 
tee has continued the work on an- 
alyzing material, labor and new 
equipment costs in A. R. A. inter- 
change Rules 101, 107, 111 and 112 
of the freight car code, and Rules 
21 and 22 of the passenger car code, 
with a view of determining and 
recommending necessary changes to 
be made in supplement effective 
August 1, 1929. 


Rule 101 


All miscellaneous material prices 

in Rule 101 were rechecked as of 

March 1, quotations from purchasing agents of eleven railroads, 

representing 39 per cent of total freight-car ownership in the 

United States and Canada, indicating that no changes were 

necessary in new or scrap prices except in the case of chain, 

couplers, journal bearings, dust guards, pipe, pressed or 

flanged steel, axles and brake beams. Because of an error in 

previous calculation the price of the 33-in. cast-iron wheel for 
9-in. journal has also been corrected. 

Items 57-P and 57-Q have been eliminated on account of 
being covered by Items 56 to 57-M, inclusive, showing charges 
and credits for various exchanges of triple valves. The wording 
of Item 57-N has been modified on account of an interpretation 
by the Arbitration Committee in regard to stenciling for triple- 
valve type when the car bears previous stenciling to indicate 
standard to the car. 

In order to simplify the billing, Item 115-C has been modi- 
fied to provide price applied to the car, and labor allowance 
omitted from Rule 107. 

As a result of criticism in regard to average weights of both 
new and scrap journal bearings, investigation has been con- 
ducted and averages secured for the various sizes from a num- 
ber of railroads, private car lines and manufacturers. As a re- 
sult of data secured, revised basis is recommended for both 
new and scrap bearings under Items 162 to 163-F, inclusive. 


A. E. Calkins 
Chairman 
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least. I can’t help but have an impression that a great 
deal of the billing for repairs, and primarily the repairs 
themselves, could be avoided if car owners would apply 
some of these improvements in design that are being 
worked out. In the Arbitration Committee’s report 
there are set forth some limits of brake hangers. That 
is one thing that has got into the rules. There are a 
multitude of other things that the car owners can do 
with their cars that will bring the cars up so that they 
can be run reliably and without interruption, and that 
after all is what we are trying to do toward improving 
railroad operation. 

If the car owners will put the details in their cars in 
proper shape I think you will in that way avoid a whole 
lot of billing and get better service out of the car be- 
sides. That is not in any way contrary to anything that 
the Arbitration Committee has said. It is rather in sup- 
port of its position that this billing is a heavy expense. 
I think that you can kill two birds with one stone if you 
will fix up the cars and keep them up to modern rec- 
cmmended standards, 

Mr, Kleine: I move you that the report of the Arbi- 
tration Committee be accepted and a rising vote of 
thanks be given to the committee. 

The motion was duly seconded and carried by a rising 
vote. 


Labor and Materials 


Items 175, 175-B and 175-D have been eliminated, and Items 
175-A, 175-C and 175-E modified, account nut locks, lock nuts 
and unit nuts, 134 in. or less, having been added to Section (b) 
of Rule 108. Items 190, 190-A and 190-B have been elimi- 
nated ebcause they are covered in Rule 107. 

On account of a recommendation by the Arbitration Com- 
mittee for revision of Section (e) of Rule 17, to make man- 
datory the use of A. R. A. No. 2 or A. R. A. No. 2 plus brake 
beam in repairs, it is recommended that allowances under Items 
209 and 212, covering the A. R. A. No. 1 and non-A. R. A. 
beams, be modified to restrict charge new or secondhand to av- 
erage credit basis. 

Seven new items covering additional types of friction draft 
gears are included in the table on pages 133 and 134 of the 
current code. 

Based on data received from eleven large representative rail- 
roads as of March 1, as to daywork hourly rates paid all em- 
ployes directly engaged in freight-train car repairs, the 
weighted average hourly rate was found to be $6677. Adding 
the 61.92 per cent overhead heretofore authorized, produces 
$1.08 and your committee is recommending the adoption of a 
labor rate per hour for freight car repairs of $1.10 for the 
supplement effective August 1, 1929, in lieu of existing rate of 
$1.05 with corresponding increases in rates for tank-car and 
passenger-car repairs. 

As a result of comments in connection with allowances under 
Items 169-E to 169-I, inclusive, covering the charge for pe- 
riodical repacking of journal boxes, your committee will con- 
duct time studies of the various operations involved on repre- 
sentative roads and private car lines, and if sufficient change 
develops necessary revision will be made and inserted in the 
Rules effective January 1, 1930. 

On account of the slight variations in material markets in 
the past several years and in deference to those handling the 
interchange billing, your committee feels that material prices 
should be permitted to remain in effect for one year; and 
recommends that the committee be authorized to review general 
material prices annually as of March 1, instead of the present 
semi-annual review, changes recommended to become effective, 
if approved at the annual meeting, on the following August 1 
of each year, unless a noticeable market fluctuation arises 
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which might make an adjustment desirable in the interim. 
It is, of course, the intention to continue the semi-annual re- 
view of labor rates. 


Rule 107 


The wording of Items 51-A, 84, 117, 201-A, 222-A, 254 and 
377 have been modified to clarify the intent. Items 54-A and 
254-A have been eliminated being covered in other items. Item 
255 has been eliminated, because this operation is added to Sec- 
tion (a) of Rule 108. 

New Item 83 is recommended to cover renewal of center- 
plate rivets; new Item 119-A to cover renewal of coupler yoke 
pins in cases where it is unnecessary to remove the coupler, new 
Item 122-A to provide allowance for complete coupler and 
gear R. & R. when necessary in connection with metal-sill re- 
pairs; new Item 217 to cover R. & R. of hinge pin or bolt, over 
six inches in length; and new Item 493-A to provide combina- 
tion labor charge when wheels, arch bars, truck bolster and 
spring plank are R. & R. or R. at the same time. 

In accordance with the recommendation for an increase of 
hourly labor rate in Rule 101, Item 442 is increased from $1.05 
to $1.10 per hour. 

The committee also recommends that the $1.20 hourly rate 
covering repairs of steel tanks of tank cars, as shown in Item 
443, be increased to $1.25. 

In your committee’s report to the 1927 annual meeting, when 
recommendation was submitted and approved to increase the 
hourly labor rate from $1.00 fo $1.05 per hour, it was decided 
that no change on account of this 5 per cent increase should 
be made in the detailed labor allowances where they werc 
shown in units of money instead of time. With the recom- 
mended increase in the hourly labor rate this year from $1.05 
to $1.10 per hour, a total variation in these various items oi 
10 per cent is involved, and your committee recommends that 
such detailed allowances be increased accordingly. 


Rule 111 . 


Aside from revisions of the various allowances due to the in- 
crease in the labor rate, no changes are suggested at this time 
in the various items under this rule. . 


Rule 112 


Recommendations are made in Rule 112 respecting reproduc- 
tion pound prices of new freight-train cars of all classes in 
order that Supplement of August 1, 1929, may reflect 1928 
costs in Jieu of 1927 figures shown in the present code. The 
prices for refrigerator, poultry and tank cars are based on 
the trend which occurred in the 1928 market covering total 
new equipment purchases as compared with 1927. Pound 
prices for refrigerator, poultry and tank cars are based on 
figures furnished by representative roads and private lines in 
the United States and Canada. Prices for all other equip- 
ment represent the average selling prices sct up by the Presi- 
dents’ Conference Committee, which secured quotations on 
total output of several large U. S. car manufacturers. Figures 
from Canadian roads were not used as their total ownership is 
less than one-tenth that of U. S. carriers and the effect of in- 
cluding them in the weighted average would be negligible. 


Class’ Þ cars have carricd the same prices as Classes B and 
C cars under this rule since 1920. Your committee was re- 
quested to establish a separate price for Class D cars. As 
such cars are not being constructed new (with the exception 
of refrigerator cars), a study of book values was made on 
a member road having both Class C and Class D cars, which 
developed a differential price 3.93 per cent less than the Class 
C price. This differential has been used in establishing the pro- 
posed Class D price, based on cost of Class C cars built in 
1928, and is recommended as Class D price to be made effec- 
tive in the supplement of August 1, 1929, for box, hopper, coke, 
and all others except tank, poultry and refrigerator cars. This 
differential will not apply to refrigerator cars as a number of 
Class D refrigerators reported built during 1928 feflected costs 
comparing favorably with the Class C refrigerator car. In ac- 
cordance with past practice, therefore, your Committee has 
averaged the prices for the Classes B, C and D refrigerator cars 
built during 1928 and recommends the same per pound settle- 
ment price as applicable to ali three classes. 


Passenger Rule 21 


Based on increase in hourly rates reported by eleven repre- 
sentative railroads, your committee is recommending an in- 
crease in the labor rate per hour for passenger car repairs to 
$1.20, in lieu of the $1.15 now authorized in Item 20; and also 
an hourly labor rate for lubrication of, $0.85, in lieu of the 
$0.82 now shown in Item 19. Various other detailed allow- 
ances have also been increased in accordance with the change in 
the hourly labor rate. fa 


Passenger Rule 22 


Changes in: material prices of nineteen items under this rule 
are recommended, based on quotations as of March 1 from the 
purchasing agents of eleven representative roads. The price of 
the 33-in. cast-iron wheel for 9-in. journals has been corrected. 

It is the intent of the committee to investigate labor costs 
again in October, and if sufficient change develops, necessary re- . 
vision will be made and :nserted in the rules effective Jan- 
uary 1, 1930. 

(The changes recommended in the existing rules are shown 
in detail on sheets which were attached to the report.—Editor). 

The report was signed by A. E. Calkins (chairman), super- 
intendent rolling stock, New York Central; Ira Everett, master 
car builder, Lehigh Valley; F. J. Dodds, general car inspector, 
Atchison, Topeka & Santa Fe; E. H. Weigman, master car 
builder, Kansas City Southern; P. Kass, superintendent car de- 
partment, Chicago, Rock Island & Pacific; T. J. Boring, gen- 
eral foreman, M. C. B. Clearing House, Pennsylvania; H. H. 
Harvey, general car foreman, Chicago, Burlington and Quincy ; 
H. H. Boyd, assistant chief motive power and rolling stock, 
Canadian Pacific; A. E. Smith, vice-president, Union Tank 
Car Company, and A. H. Gaebler, master car builder, Switt 
Refrigerator Transportation Company. 


Discussion 


Mr. Demarest: I move the adoption of the report. 
The motion was duly seconded and carried. 


Combination passenger and baggage gas-electric car built for the Pennsylvania by the J. G. Brill Company 
Powered with two Brill-Winton 175 hp. engines direct connected to two Westinghouse 120-kw. 


generators, 
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Total seating capacity of car, 73. 
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Report of Committee on Tank Cars 


During the year your committce 
handled 52 dockets by meeting, in- 
volving approximately 7,000 tank 
cars for which approvals had been 
pending and which were then 
granted. Since that time your com- 
mittee has handled various applica- 
tions involving approximately 3,500 
cars, 1,800 of which have received 
approvals and 1,700 are pending. The 
table shows the number of certifi- 
cates of approval received by classes. 

Previous reports of your commit- 
tee referred to revision of A. R. A. 
specifications so as to harmonize 
with I. C. C. requirements. During 
the year, the director of the Bureau 
of Service transmitted to all con- 
cerned a proposed revision of I. C. C. regulations and specifi- 
cations, stating that in the event changes or modifications are 
desired, the Bureau of Explosives should be conferred with, 
the latter to submit proposed changes to the director, who 
would call a hearing thereafter, 


G. S. Goodwin 
Chairman 


Certificates of Approval Received, by Classes 


Class Number 
103 2422 General service 
103A 76 Acid cars 
103B 18 Rubber lined 
103C 4 Chrome-iron plates 
104A 30 Insulated 

5 44 Hammer welded, insulated 
105A300 65 Hammer welded, insulated 
105A400 3 Hammer welded, insulated 
TOA 300 t Hammer welded, insulated 

Total 2667 


A sub-committee was appointed to prepare recommended 
changes in the proposed I. C. C. specifications, consisting of: 

F. A. Isaacson, engr. car construction, A. T. & S. F.; W. C. 
Lindner, chief car inspr., Pennsylvania; W. E. Cooper, supr. 
tank car dept., Bureau of Explosives; T. H. Beaghen, Jr., 
Mexican Petroleum Company; G. E. Tiley, supvr. tank car 
equip., General Chemical company; J. J. Root, asst. to v. p., 
Union Tank Car Company; V. Willoughby, chief mech. eng., 
American Car & Foundry Company; P. G. Winter (chairman), 
special assistant to secy., A. R. A. 

With a view to aiding the Bureau of Explosives in present- 
ing to the Bureau of Service specifications which will be largely 
representative of all concerned, the sub-committee has cooper- 
ated directly ‘and indirectly with the following organizations: 
Bureau of Service, I: terstate Commerce Commission; Bureau 
of Explosives; American Petroleum Institute; Chlorine Insti- 
tute; American Railway Car Institute; Manufacturing Chem- 
ists’ Association of the United States; Compressed Gas Manu- 
facturers’ Association. 

The proposed I. C. C. specifications are to be minimum as to 
requirements and general in character. When these specifica- 
tions are finally approved by the commission, the A. R. A. 
specifications will be revised. It is proposed to print the I. 
C. C. in the A. R. A. specifications in italics and then pre- 
scribe the A. R. A. details, to be consistent with the general re- 
quirements. This work has also been assigned to this sub-com- 
mittee. Where the I. C. C. specifications refer to designs re- 
quiring approval, such approvals shall come from the A. R. 
A. Committee on Tank Cars. The statement of the director oi 
the Bureau of Service in this report is that “The carriers, 
through the Tank Car Committee, shall be the judge as to 
whether or not the tank car and its appurtenances comply with 
the general specifications, which the Commission has laid down. 
If in doubt, the matter may be handled by the shippers through 
the court by mandamus, or the matter may be submitted to 
the commission. As to all devices which do not meet the 
general specifications laid down by the Commission but never- 
theless seem to mect the necessary requirements from a safety 
standpoint, approval by the Commission for trial tests of such 
appliances should be requested.” 
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After consideration of the recommended specifications the 
commission will call a hearing; and when and as orders are is- 
sued by the commission, the sub-committee will proceed with 
revision of the A. R. A. specifications. Date of hearing has 
not yet been set. The sub-committee has held five extended 
meetings, checking all calculations and material requirements 

The new container specifications will be the most comprehen- 
sive yet prepared, embodying the best thoughts of all interested 
parties. When issued, they will be given the effect of law by 
action of the Commission. The industrial development of new 
commodities to be transported in tank cars has been rapid, and 
will continue, and the work of this committee will embrace new 
designs and materials as they are needed. For that reason 
the classification of the tank cars will be sufficiently expansive. 

The work of this sub-committee involves classification of con- 
tainers and tank cars accordingly. In the past the A. R. A. 
classifications were designated by Roman numerals, such as I, 
II, III, IV, IVA, etc. The I. C. C. specifications provide for 
Arabic numerals, such as 103, 104, etc. The following shows 
the A. R. A. and I. C. C. classes of cars covered in the past 
and to be covered in the proposed specification revision. 


Class of A.R.A. I.C.C. : pons ohh nate 4 
car spec. spec. of present’ specifications 

ARA-I 1926 none Built prior to 1903 
ARA-II 1926 none Built between 1903 and 5-1-17 
ARA-IIT 1926 Superseded by 

ICC-103, 7-1-27 Built between 5-1-17 and 7-1-27 
ICC-103 none ICC-103 Specification date 7-1-27 
ICC-103A none ICC-103A Specification date 7-1-27 
ICC-103B none ICC-103B Specification date 7-1-27 
ICC-103C none ICC-103C Specification date 8-15-28 
ARA-IV 1926 Superseded by 

ICC. 104, 7- nd 27 Built between 5-1-17 and 7-1-27 
ICC-104 none -104 Specification date 7-1-27 
ARA-IV-A 1926 Built between 10-12-25 and 7-1-27 
ICC-104A none ICC. 104A Specification date 11-1-27 

RA-V 1926 Superseded by 

ICC-105A500. Builť between 1-1-18 and 7-1-27 
ICC-105 none ICC-105 (to be 

s persed Specification date 7-1-27 
ICC-105A300 none ICC-105A300 Specification date 8-15-28 


Specification date 12-15-28 


ICC-105A500 none ICC-105A500 Specification date 12-15-28 
ICC-105A600 none ICC-105A600 Specification date 12-15-28 
ARA-VI 1926 Superseded by 
ropos 
3 ICC-107A3350 Specification date 1-1-25 

ICC-106A500 none ICC-106A500 Pending 
ICC-106A800 none ICC-106A800 Pending 

Pending 


ICC-107A3350 none 
ICC-108 none 
ICC-108A 


ICC-107A3350 
ICC-108 


Specification date 7-1-27 
ICC-108A 


Specification date 7-1-27 

The classifications are based on commodity characteristics as 
to whether they are (1) volatile inflammable with inflammable 
vapors given off at or below 20 deg. F., (2) volatile inflam- 
mable with inflammable vapors given off between 20 and 150 
deg. F., (3) volatile non-inflammable with vapor pressures of 25 
tb. or less per square inch at 100 deg. F., (4) non-volatile inflam- 
mable with non-inflammable characteristics below 150 deg. F., 
(5) dangerous and poisonous articles. 

A list showing the specific products authorized for transpor- 
tation in tank cars of each specification will be prepared upon 
approval of the I. C. C. specifications and incorporated in the 
A. R. A. tank car specifications. Classes I and II are no 
longer built their test pressure is 40 or 60 fb per. sq. in. Class 
III or 103 cars are for test pressures of 60 Ib. per sq. in. and 
safety-valve setting at 25 Ib. per sq. in. Classes IV and 104 
are insulated cars for 75 lb. test pressure and a safety-valve 
setting of 25 lb. per sq. in.; Classes IV A and 104A are insulated 
cars for 100 Ib. test pressure and 75 Ib. safety-valve setting. 
The various classes of V or 105 cars have test pressures rang- 
ing from 300 to 600 th. per sq. in respectively and safety valves 
set at 75 per cent of test pressure. Class 106 cars are for test 
pressure ranging from 500 to 800 fb. per sq. in. and safety- 
valves set at 75 per cent of test pressure. Class 107 cars are 
designed for a test pressure of 3,350 lb. per sq. in. and are 
equipped with special valves, or vents, having a setting of 100 
per cent of test pressure. Class 108 cars are non-pressure ves- 
sels requiring a three-foot water-head test. 

Heretofore the container specifications for multiple-unit cars 
were included in the I. C. C. regulations. The various types of 
multiple-unit containers are being reclassified and included in 
the specifications, including their mounting and anchorage. Dur- 
ing the year the committee considered a multiple-unit car for 
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the U. S. Navy, consisting of 28 longitudinal seamlcss-tube 
tanks, each 35 ft. 7 5/16 in. long, 1814 in. outside diameter and 
11/16 in. wall, for transporting helium gas at a pressure of 
2,000 Ib. per sq. in. The initial test pressure is 3,350 lb. per 
sq. in. hydrostatic. Ends are swedged and anchorage at swedged 
ends is by means of a bulkhead over each bolster. The car is 
standard height with running boards; one end is enclosed to 
protect valves. This car has a light weight of 207,000 lb. and 
loaded weight of 209,000 Ib. It was passed on by the Committee 
cn Car Construction and the Tank Car Committee. 

All recommendations made in reports of the Tank Car Com- 
mittee in the past few years, but which were not submitted 
to letter ballot, will be considered in the coming revision of the 
A. R. A. Specifications, so that no action is necessary at this 
time on hoid-over matters. 


Materials—Welding 


Steel continues to be the universal material from which con- 
tainers are manufactured and is suitable for most commodities. 
However, when subject to attack by lading, there has been con- 
siderable development in applying lining, such as glass, lead, 
tin, copper, rubber or composition metals. Aluminum is com- 
ing into use for tank shell, mostly for glacial acetic acid, con- 
sidered as a non-dangerous commodity. One car was built during 
the year and is in experimental service. Chrome iron is also 
being used, four cars having been built. The Committee on 
Specifications and Tests for Materials has this material under 
consideration. 

Numerous applications have been received for approval of 
welded instead of riveted tank seams. A sub-committee was ap- 
pointed to inspect processes and workmanship. This sub-com- 
mittee consists of: W. E. Cooper, supvr. tank car dept., Bureau 
of Explosives; T. H. Beaghen, Jr., Mexican Petroleum Cor- 
poration; E. Wanamaker, electrical engineer, C. R. I. & P. R.; 
J. J. Root, Jr., asst. to v. p, Union Tank Car Company; H. H. 
Service, welding supervisor, A. T. & S. F., and P.. G. Winter 
(Chairman), special asst. to secy., A. R. A. 

The Committee on Tank Cars will not consider any applica- 
tions unless the sub-committee has had an opportunity to in- 
spect the processes and make recommendation. Arrangements 
have been made with Purdue University to test welded speci- 
mens. The expense of testing welded specimens is to be borne 
by the applicant. No action will be taken by the Tank Car 
Committee until such tests have been made. The I. C. C. spec- 
ifications do not at present permit autogenous welding of 
seams. During the year one car, PTX 2132, used in the trans- 
portation of non-dangerous articles, was approved by the com- 
mittee for experimental service. A car with seams of the 
welded lock-bar type, as described in the 1926 report of your 
committee and approved for the transportation of non-danger- 
ous articles, is still in service. 


Tank Heads 


A sub-committee was appointed to consider this matter, con- 
sisting of Messrs. F. A. Isaacson (chairman), W. C. Lindner, 
A. E. Smith and G. F. Tiley. 

They recommended as follows for ARA Specifications: 

The 10-ft. radius for tank heads on Class 103, 103-A, 103-B, 
103-C, 104 and 104-A tanks should be continued except that this 
radius should be specified as a maximum. 

It is recommended that the corner radius for the above 
classes of tanks shall be a minimum of 334 in. 

It is recommended that on tank heads for Class 105, 105-A- 
300, 105-A-400, 105-A-500 and 105-A-600 Tanks the head shape 
will be of an ellipsoid of revolution in which the major axis 
will equal the diameter of the shell and the minor axis will be 
cne-half of this. 

Class 106-A-500 and 106-A-800, Class 107-A-3350 tanks are 
specially designed and some of them do not have standard out- 
side form convex head. Each design of tank head is worked 
up specially for these tanks and details of construction should 
be submitted to the Tank Car Committee for approval. 

Class 108, 108-A and 108-B tanks are non-pressure type tanks 
and it is not considered necessary to specify any definite tank 
head or corner radius. 

The 1928 report contains the results of the work of a 
special joint committee of the American Petroleum Institute, 
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American Railway Car Institute and American Railway As- 
sociation. Meanwhile the commission published orders amend- 
ing its regulations to the following effect : 

The safety valves now used on tank cars are reported to permit slow 
leakage of vapor and it appears that material changes in the design and 
construction of this valve are necessary to make it tight. The Commis- 
sion has notified the American Railway Association, representing the car- 
riers, and the American Petroleum Institute, representing the shippers, 
that the necessary changes must be made with the least’ possible delay. 
To accomplish this result new designs must be devised and tested experi- 
mentally, and in the meantime necessary shipments must be made in tank 
cars now available. Pending the accomplishment of these changes, tank 
cars whose saiety valves permit only a slow leakage of vapor may be used, 

Until further order, a limited number of new or improved designs of 
safety valve, dome cover and bottom discharge-outlet equipment may be 
applied for service trials to tank cars used for the transportation of dan- 
gerous articles upon recommendation of the Tank Car Committee of the 
American Railway Association and approved by the Commission of the 
conditions under which the trials will be conducted. 

Steps were taken to meet this order by a series of tests 
on safety valves, dome covers and bottom discharge outlets, 
conducted at the Union Tank Car Company’s plant at Philadel- 
phia, at which time certain designs were tested and from the 
results of the tests certain designs were recommended for serv- 
ice trial in the report of the joint committee, which was ap- 
proved by the Tank Car Committce and included as an appendix 
to its report for 1928. These devices, as recommended, are 
still undergoing service trial. The Union Tank Car Company 
has kindly donated this testing apparatus to Purdue University 
where it is now being installed. The funds of the joint com- 
mittee were also transferred by agreement to Purdue Univer- 
sity to cover the cost of installation. All applicants having 


additional devices for tests will pay the expense thereof. 


Tests at Purdue University 


In addition to the joint committee referred to, there are two 
sub-committees of the Tank Car Committee working on these 
matters. The Sub-Committee on Dome Covers and Safety 
Valves consists of Messrs. Isaacson, McCormick, Smith and 
Lindner (chairman). The Sub-Committee on Bottom Out- 
lets consists of Messrs. Isaacson, Beaghen, Smith, Meadows 
and Cooper (chairman). These sub-committees, together with 
the joint committee, will work with Purdue University on tests 
and results thereof. Details of this test were published as an 
appendix to B. W. Dunn’s Annual Report of the Bureau of 
Explosives for the year 1928. 

As to the continued performance of bottom outlet valves 
which have been approved by the sub-committee, they report as 
follows: 

Of the many different designs of valves previously considered by the 
sub-committee since its appointment, only one is at present undergoin 
service trial, namely, a cork-seated valve held on its seat by a thread 
stem and e. Of the others, only six have reached commercial produc- 
tion; four these are of the metal-to-metal, beveled-seated type securely 
held in position by means of threaded stems and cages, one is of the 
piston type, and the other of the plug type. These valves have been 
authorized for use on approximately 14,000 tank cars to date, the initials 
and number of each car so equipped being furnished to the chairman of 
the sub-committee for checking against the Bureau of Explosives’ record 
of accidents involving the bottom discharge outlets of tank cars. 

A study of the Bureau of Explosives’ records indicates that valves of 
the types mentioned above have prevented loss of contents of the tank in 
eases where the bottom outlet casting has been broken off in an accident 
or in cases where the outlet chamber cap has been broken off by the 
freezing of water in the outlet chamber. Leakages of a minor nature 
have been reported against 59 of the 14,000 valves so far installed. 

The Bureau of Explosives arranged with the Phillips Pe- 
troleum Company, at Burbank, Oklahoma, in November, 1928, 
for a test of a safety valve to determine the relief dimensions 
required on containers charged with liquefied gas when the 
exterior surface was subject to a temperature of 1,200 deg. F. 
The purpose was to determine amount of opening necessary 
to prevent building up of excess pressure. The safety valve 
was designed to release at 375 lb. per sq. in. The relief area 
of the valve was .278 sq. in. The results verified the formule 
developed for arca of opening and when tank was subjected 
to fire the recording charts showed a pressure which ranged 
between 340 and 400 tb. until contents were exhausted. This 
work is of great importance in developing safety valves to meet 
the Commission’s order. Details of this test were published as 
an appendix to B. W. Dunn’s Annual Report of the Bureau of 
Explosives for the year 1928, 


Anchorage 


Some cf the older cars still have head-block anchorage, and 
the limiting date of interchange had been set at January 1, 1930. 
Applications were received during the year for extension of 


mn 


time limit to January 1, 1933. The matter of limiting dates 
was considered by the Arbitration Committee and the date 
extended to January 1, 1931. : 

At the January mecting the question of relative bearing and 
shearing values of connections to tank and underframe was rc- 
ferred to a sub-committee consisting of Messrs. Willoughby, 
Thompson and Stevenson. They made a report, the prin- 
ciples of which will be used in approvals, as the proposed I. 
C. C. specifications will provide that the design of anchorage 
shall be approved. 

These specifications provide: 

(1) In making computations to determine shearing and beating areas 
the reamed hole shall be used, and the reamed hole must not exceed 
nominal size of rivet before driven by more than ts in. 

(2) A single-piece anchor is defined as one having one longitudinal 
piece on each side of the underframe. A two-piece anchor is one in which 
there are two separate longitudinal pieces on each side of the underframe. 

(3) For tank cars with single piece anchor and which do not exceed a 
weight of 169.000 Ib. on the rail, that is, capacity of 50-ton trucks, the 
area of the rivets connecting tank to anchor should not be less than 
30 sq. in. in shearing and 24 sq. in. in bearing area. For the connection 
between anchor and underframe there must be not less than 15 sq. in. in 
shearing and 12 sq. in. in bearing area. Taking the shearing and bearing 
areas of anchor connection between tank and anchor as 100 per cent, the 
shearing and bearing areas of the anchor connecting the underframe must 
not exceed 70 per cent of the above. 

(4) For cars having two-piece. anchorage as defined above, 
in excess of the above amounts is required. 

(5) For cars requiring 70 ton trucks, or having a total lead on rail in 
excess of 169,000 lb., the above requirements for single or two-piece 
anchorage must be increased 20 per cent. 

Class 105 cars require plates inside of tank to cover rivets. 
This requires special test plugs, etc. A new design was rc- 
ceived during the year which provides for forge-welding a T- 
shaped section into the bottom of the tank to form a keel for 
application of center anchor plates, eliminating rivets and test 
nlugs through shell of tank and inside rivet cover plates. This 
design has been apprcved for experimental service for specific 
cars. 


20 per cent 


Heater Pipes 


The method of application and character of material is sub- 
ject to approval of the committee. A sub-committee consisting 
of Messrs. Isaacson, McCormick, Worman and Smith (chair- 
man) ‘considers new applications. Designs of heater-pipe m- 
stallations for 435 Class 103 cars were checked and recom- 
mended for committee approval during the year. 


Repairing and Patching Tanks 


Interchange Rule 16 provides that repairs to cars shall con- 
form to original construction. The I. C. C. Regulations also 
provide that: 

_ damaged tank must be repaired in complianee with the specifications under 
which it was constructed. ... 2 A tank that bears evidence of damage to 
the metal by fire must be withdrawn from transportation service: pro- 
vided, however, that where the damage to the tank is local only, or con- 
fined to a section not exceeding 25 per cent of the tank surface, the dam- 
aged material may be replaced. . 

‘Interpretation under A. R. A. Interchange Rule 16 states 
that patching may be done. provided the work conforms to the 
tank car specifications. These specifications do not at present 
cover. In 1926 a report and tentative recommendation was 
made by the Committee on Tank Cars and later approved by 
letter ballot. The sub-committee has been instructed to make 
a further study of the methods at present used in patching of 
tank cars and present recommendations as to how this matter 
may be covered in the specifications to be prepared. These 
recommendations are to be in conformity with the I. C. C. 
regulations as actually applicd on existing tanks. 


Car Structure 


The A. R. A. specifications refer to such items as under- 
frames, center sills, draft attachments, body bolsters, draft 
gears, couplers, brakes, trucks, etc. In tank-car construction, 
these parts must comply with requirements. 

The report is signed by G. S. Goodwin (chairman) as- 
sistant to gencral superintendent motive power, Chicago, Rock 
Island & Pacific; A. G. Trumbull, chief mechanical engineer. 
Erie; George McCormick, general superintendent motive power. 
Southern Pacific; F. A. Isaacson, engineer car construction. 
Atchison, Topeka & Santa Fe; W. C. Lindner, chief car in- 
spector, Pennsylvania; G. A. Young, hcad, school of mechani- 
cal enginecring, Purdue University; W. E. Cooper, supervisor 
tank car department, Bureau of Explosives; A. E. Smith, vice- 
president, Union Tank Car; T. H. Beaghen, Jr. Mexican Pe- 
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troleum Corporation; H. L. Worman, superintendent motive 
power, St. Louis-San Francisco; G. E. Tiley, supervisor tank 
car cauipment, General Chemical Company, and C. C. Meadows, 
Tidal Refining Company. 


Discussion 


Chairman Smart: If there is no objection, I would 
like to extend the privilege of the floor to the tank-car 
builders and private tank-car lines. 

Mr. Goodwin: At the last meeting of the Tank Car 
Committee, the following resolution was adopted: 

It is unanimously decided that the chairman of the Tank 
Car Committee submit to the Bureau of Explosives, as soon 
as possible, final copies of all proposed Interstate Commerce 
Commission tank car specifications as modified to date, with 
the request that the Interstate Commerce Commission con- 
sider the issuance of further order and that the specifications 
be made effective within 90 days or less from date of pri- 
vate examination, with the understanding that should any 
exceptions be taken on the part of any interested parties, 
said exceptions to be heard and acted on for a hearing before 
the commission in connection with proposed general revision 
of the Interstate Commerce Commission rules for the trans- 
portation of explosives and other dangerous articles. 

As indicating that the sub-committee has been suc- 
cessful in pleasing everyone, I will read a copy of a part 
of a resolution by the General Committee on Railroad 
Transportation of the American Petroleum Institute: 

The Sub-Committee carefully considered every sugges- 
tion offered by the Petroleum Industry with the result that 
no objection has been raised as to the wording of the spe€ifica- 
tions or to the immediate submission to the Interstate Com- 
merce Commission for immediate adoption without further 
hearing. The General Committee on Railroad Transporta- 
tion desires to compliment the Committee on Tank Cars 
upon the admirable manner in which this difficult subject 
has been handled and to express its approval of the specifica- 
tions and that they shall be submitted to the Interstate Com- 
merce Commission for immediate adoption. 

Mr. Trumbull: In adopting the report of the Arbi- 
tration Committee, the association has taken a step for- 
ward in eliminating the use of arch bar trucks from 

cars of new construction. Many tank cars are owned 
by private line companies that are not subscribers to the 
interchange rules, and the construction of these tank 
cars, therefore, would not be affected by the action of 
the Arbitration Committee, as approved ‘by the associa- 
tion. It seems to me that that is a matter which should 
be recommended for special action of the association. 
l therefore move that the Tank Car Committee be in- 
structed by the association that on and after January 
Ist, 1930, which is the date on which the rule respecting 
tank car trucks becomes effective, the Tank Car Com- 
mittee shall not approve any tank car construction in 
which a new tank is applied to an old underframe, un- 
less such underframe shall be carried on trucks having 
cast steel side frames; and provided that cast steel side 
frames on said second-hand trucks, if there are such, 
comply with the current A. R. A. specifications. The 
existing cast steel side frames of other designs and 
specifications may be used, but any such frames shall 
comply with the current A. R. A. specifications. 

That will bring these trucks into conformity with the 
proposed standard of the Association respecting cast 
steel side frames on new tank car construction in so far 
as such construction is required to be approved by the 
Tank Car Committee. 

Mr, Demarest: I will second the motion. 

The motion was duly seconded and carried. 

Chairman Smart: A motion would be in order. if 
there is no further discussion, to approve of this report 
and submit it to letter ballot. 

Mr. Chambers: I so move. 

The motion was duly seconded and carried, 
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Engineer 


Report of Committee on Loading Rules 


During the past year your com- 
mittee, as well as sub-committees, 
has held meetings with the ship- 
pers concerning recommendations 
for changes and additions to the 
loading rules. 

Trial shipments embodying the 
recommended changes, as well as 
the new methods of loading, were 
sent out and carefully followed to 
destination to determine the safety 
and practicability of such loading. 

As a result of the investigations, 
the following recommendations for 
changes and additions in the rules 
and cuts are submitted for approvai 
and submission to letter ballot for 
adoption by the Association. 


General Rules for Loading Materials 
Rute 15 


Proposed Form: This rule has been modified to eliminate one 
tie board per pair of stakes on loads not over (12) in. above 
sides of car because it is felt that loads of this height will be as 
safe with one tie board as loads three (3) ft., or over will be with 
two (2) tie boards. Also, to eliminate stakes on loads as 
described by the second paragraph, because a load of this 
character can not fall over the sides of the car and are just as 
safe without the stakes as they would be with them. 


Fic 3, Pace 14 


It has been recommended to increase the length of the metal 
spacing blocks for twin and triple loads to 16 in. Also, to 
increase the length of the thread on the U-bolt used with 5-in. 
by 5-in., 5-in. by 7-in., or 6-in. by 8-in. shank couplers. 

The length of these metal spacing blocks has been increased 
to insure better support for the striking castings and prevent 
crushing of them. The length of the thread on the U-bolt has 
been increased to 3 in. to eliminate the use of nuts, washers, 
etc., to take up all slack. 


Group I—Rules Governing the Loading of 
Lumber, Logs, Ties, Fence Posts, Etc. 


RULE 152 
Proposed Form: The last phrase reading “or fastened to out- 
side edge of first tie projecting above car side” has been jomitted 
because of this method of. securement causing a derailment ac- 
count of wires being fastened to ties which extended only about 
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one-fourth their thickness below the top of car sides. These 
ties, to which the wires were fastened, worked up above the 
sides of the car, allowing the ties to fall off the car to the 
track. 


Group II—Rules Governing the Loading of 
Structural Material, Plates, Etc. 
Rute 202 
Proposed Form: Paragraphs 2, 3 and 4 of Rule 202 have 
been modified to permit diagonal loading of plates in gondola 
cars without the application of the anti-creeping features. Ex- 


perimental shipments of over two hundred cars have proved 
this method of loading safe and satisfactory. 


Rutes 212, 215, 227-C anp 231 


Proposed Form: These rules have been modified at the re- 
quest of a large shipper to permit the omission of braces as 
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Fig 3—Metal spacing blocks for twin or triple leads 


shown in Fig. 53, Page 103, for loads of structural shapes and 
plates, when individual piles in load exceed 24 in. in width, and 
the height does not exceed the width of the pile. Also, that the 
size of the side braces may be reduced from 6 in. by 8 in. to 
+ in. by 6 in. for loads, as above described, up to 6 ft. in height. 
Experimental shipments have proved this method safe and satis- 
factory. 
ROLE 250-.\ 


This rule has not been modified. Words were added to 
clarify the meaning to the reader without the necessity of 
referring to the marginal reference. The figure reference was 


Fig. 80-B—Alternate method of loading wrought-iron pipe 14 in. to 26 in., inclusive, in diameter in 
pyramidal form 
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Fig.81-I—Loading wrought-iron pipe on flat or gondola cars 
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changed to keep the cuts representing similar diameters of pipe 
together. 


Rutes 250-B, 251-A, 252, 253 anp 254 


These rules cover an alternate method of loading wrought- 
iron pipe 14 in. to 26 in., inclusive, in diameter, in pyramidal 
form. 

Rule 250-B.—It was suggested to change the words “see Fig. 
81-I” at the end of this rule to read “see Fig. 80-B.” This was 
recommended because the majority of the pipe loaded in ac- 


PCUlH 


i = a ae e 
Se eS a ee 


[SOE STAKES EXKL o 
Fite VA MEE OR BAN I OE EX OREN TF STEEN TON 


sides without some method of securement being employed; also, 
to prevent serious accidents which may result from this 
practice. 


Alternate Method of Loading Oiled or Highly 
Finished Sheets Lengthwise in Box Cars 


Rute 274-A 


Loose sheets, loaded in accordance with the metal-band or wire-tyi 
method, should be of unifurm size. If the sheets vary in width or len 
wood fillers must be applied in such a manner that they cannot 
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Fig. 80-A—Alternate method proposed by Committee on Loading Rules of loading wrought iron pipe less than 24-in. 
bi in diameter in gondola cars 


cordance with this rule will be 24 in. or less in diameter, and 
to keep the figures representing pipe of similar diameters 
together. 

Rule 251-A. Proposed Form:—It was suggested to replace 
present Fig. 81-G with a new 81-G to show a more substantial 
method of bracing because of the method of bracing being in- 
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displaced and will make the pile uniform size at the location where the 
ties are applied. 

To prevent damage to sheets by bands or wires, corner angles of not 
less than 20-gage steel at least 4 in. wide and long enough to lap top, 
bottom, sides and ends of piles at least 3 in. must placed under each 
bang ar wire and be so bent or crimped as to prevent displacement of 

e load. 


Sheets must rest upon not less than two wood skids, free of knots, 1 in. 
by 3 in. in cross-section, or larger. Skids may be secured in position by 
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Fig. 100—Boiler shells and tanks over 8 ft. in diameter 


consistent with the bracing of other similar commodities of 
lighter construction. This rule has been modified at the re- 
quest of one of the large pipe and stack manufacturers to in- 
clude new Figs. 81-G, 81-H and 81-I as alternates to the pres- 
ent methods shown in the book. A number of shipments 
braced according to these figures were run to destination safely 
and satisfactorily. 

Rule 253 has been deleted and Rules 252 and 254 modified to 
overcome the objection of loading pipe above the top of car 


tension of lengthwise bands or wires, and when so secured should not be 
more than 2 in. shorter than the pile and have both ends beveled. When 
skids are not secured to pile they must not be less than 12 in, longer 
than the pile except under pile nearest to the doorway, in which case 
skids should extend not less than 3 ft. beyond end of the pile toward the 
doorway. 

Sheets must be loaded not less than 12 in. from the ends of car and 
ends of pile. To prevent the pile from creeping sideways a cleat, or cleats, 
at least 2 in. wide extending not less than 1 in. above bottom of pile 
must be placed parallel with and against the side towards center of car 
and securely nailed to floor with cement coated nails. 

Sheets must be tied with bands or wires at least two locations length- 
wise and at two locations crosswise. except where the bands are 4 in. or 
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more in width, in which case one band lengthwise and two bands cross- 
wise will be required. 

Sheets, oiled or highly finished, must not weigh more than 20,000 Ib. 
per pile or exceed 24 in. in height, exclusive of skids. 


Tensile Strength of Bands or Wires Required on Oiled or 
Highly Finished Sheets 


Crosswise bands Lengthwise bands 
or wires, total or wires, total 
tensile strength tensile strength 
24 in. or less 6,000 1b. 4,000 Ib. 


' 
Weight per pile 


10,000 lb. or less... 
Over 10,000 Ib. to 


Height of pile 


20, Disini 15 in. or less 8,000 Ib. 6,000 1b. 
Over 10,000 Ib. to Over 15 in. to 
20,000 Ib......... 24 in. 12,000 Ib. 6,000 Ib. 


All bands or wires must be equally tensioned to at least 60 per cent 
of the breaking point of the band or wire, while the weld, seal or twist- 
tie is being made. The weld, seal or twist-tid must be equivalent in 
strength to at least 85 per cent of the band or wire. 


Loading Sheets Other Than Oiled or Highly 
Finished in Box Cars 


274-B. Loose sheets, loaded in accordance with the metal band or 
wire-tying method, should be of uniform size. If the sheets vary in width 
or length, wood fillers must be applied in such a manner that they cannot 
become displaced and will make the pile a uniform size. 


by six (6) in. lumber, bracing to consist of an upright, twe 
(2) by six (6) in. near each end and extending four (4) in. 

This rule covers the method of loading sheets crosswise of 
the car. It has been modified by adding the following sentence: 

Where the space between the sides of the car and the ends of piles of 
sheets exceeds nine (9) in. bracing must be applied in accordance with 
Fig. 92-B, or any other method equally efficient. 

It has been modified because of reports received of a number 
of cars having been derailed account of no bracing between the 
ends of the piles of sheets and sides of car. Due to the oscillat- 
ing movement of the sheets in transit they move over against 
one side of the car, causing the side bearings to lock. 


Group III—Loading Mining Cars, Engines, Ma- 
chinery, Derricks and Similar Commodities 


Rute 302 


The second paragraph of Rule 302 has been modified to con- 
form to present Fig. 100, which was modified and included in 
Supplement No. 2, effective January 1, 1928. 
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Fig. 92-B—Manner of loading sheets crosswise of car—Two methods of loading shown 


Te prevent damage to sheets by bands or wires, corner angles of not 
less than 20-gage steel at’ least 4 in. wide and long enough to lap top, 
bottom, sides and ends of piles at least 3 in. must be placed under each 
band or wire and so bent or crimped to prevent displacement. 

Sheets must rest upon not less than two wood skids, free of knots, 
1 in. by 3 in. in cross-section, or larger. Skids may be secured in po- 
sition by tension of lengthwise bands or wires, and when so secured 
should not be more than 2 in. shorter than the pile, and have both ends 
beveled. When skids are not secured to pile they must not be less than 
12 in. longer than the re except under pile nearest to the doorway, in 
which case skids should extend not less than 3 ft. beyond end of pile 
toward doorway. 

Sheets must be loaded not less than 12 in. from the ends of car and 
ends of pile. To prevent the pe from creeping sideways a cleat, or 
cleats, at least 2 in. wide extending not less than 1 in. above bottom of 
pile must be placed parallel with and against the side towards center of 
car and securely nailed to floor with cement coated nails. 

Sheets must be tied with bands or wires at at least two locations length- 
wise, and at two locations crosswise, with the two following exceptions: 
First, when the bands are 4 in. or more in width one band lengthwise 
and two bands crosswise will be required: Second, when no lengthwise 
bands are used no less than three crosswise bands or wires having a total 
tensile strength as specified in the following table will be required. 


Tensile Strength of Bands or Wires Required on Sheets 
Other Than Oiled or Highly Finished 


Crosswise 
bands or wires, 
Cross- Length- when no 
wise wise lengthwise 
bands bands bands or 
or wires, or wires, wires are used, 
7 > 2 total total total 
Weight per pile Height of pile tensile tensile tensile 
strength strength strength 
3,000 Ib. or less Any 4,000 1b. 4,000 Ib. 8,000 Ib. 
3,000 Ib. to 
15,000 Ib. inc. Any 6,000 Ib. 4,000 Ib. 10,000 Ib. 
Over 15,000 Ib. 30 in. or less 6,000 Ib. 4,000 Ib. 12,000 Ib. 
Over 15,000 Ib. Over 30 in. 8,000 Ib. 4,000 Ib. 16,000 Ib. 


All bands or wires must be equally tensioned to at least 60 per cent 
of the breaking point of the band or wire, while the weld, seal or twist- 
tie is being made. The weld, seal or twist-tie must be equivalent in 
strength to at least 85 per cent of the band or wire. 


Rute 275 


Proposed Form: All sheets (plain or oiled) may be loaded 
erosswise of car, making piles of uniform height, extending 
the load to doorway and bracing across doorway with two (2) 
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It was suggested that dimensions “C,” Fig. 100, be modified 
to read “side chock blocks 8 in. by 10 in. not less than 16 in. 
long.” This modification was requested by one of the large 
tank shippers account of it being almost impossible for them 
to obtain 10-in. by 10-in. lumber at times. It is felt that 8-in. 
by 10-in. lumber will be satisfactory for these blocks. 


RuLr 306 


This rule covers pivoted machines. shipped on their own 
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Interior of the boiler shop of the Sir W. G. Armstrong 
Whitworth Company, Ltd., locomotive builders, 
Manchester, England 
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wheels. The following sentence has been added to the end 
of the note, page 230: 

The light end of crane should trail. Where trucks are secured to body 
by keyed or nutted center pin, key or nut should be removed from pin on 
trailing end. 

This note has been modified at the request of one of the 
large railroads on account of a derailment of a crane, caused 
by the lifting action on the light end of the crane, which was 
equipped with a center pin that was keyed at top and bottom. 


Group IV—Rules Governing the Loading of 
Concrete Culvert Pipe, Brick, Stone, Etc. 


Rute 405 


Proposed Form: Paragraph 3—Three (3) in. slabs shipped 
in quantities loaded flat should have a slab not less than four 
(4) in. under each pile. There should be no more than eight 
(8) three (3) in. slabs in any one pile, either loaded on a 
four (4) in. slab, or on the floor of a car. Three (3) in. slabs 


longer than mine (9) ft. must be loaded on the edge or flat 
on a slab not less than four (4) in. in thickness or not more 
than two (2) on top of any shorter stack. 

Paragraph 3 has been modified at the request of one of the 
large stone shippers, and corrects a former error in writing 
up the rule. 

The report was signed by Samuel Lynn (chairman), superin- 
tendent rolling stock, Pittsburgh & Lake Erie; R. H. Dyer, gen- 
eral car inspector, Norfolk & Western; E. J. Robertson, super- 
intendent car department, Minneapolis, St. Paul & Sault Ste. 
Marie; G. R. Lovejoy, master mechanic, Detroit Terminal; 
T. O. Sechrist, assistant superintendent machinery, Louisville & 
Nashville; C. J. Nelson, chief inspector, Chicago Car Inter- 
change Bureau; R. B. Rasbridge, superintendent car depart- 
ment, Reading, and G. A. Marlow, chief car inspector, Pennsyl- 
vania. 

The report was accepted and referred to letter bal- 
lot, a rising vote of thanks being extended to the com- 
mittee. 


Report on the Power-Brake Investigation 


By H. A. Johnsen 
Director of Rescarch 


The investigation of power 
brakes and appliances for operating 
power brake systems, being con- 
ducted. by the American Railway 
Association at Purdue University 
test laboratcry under order No. 
13528 of the Interstate Commerce 
Commission has been continued 
during the past year. 

At the request of the Automatic 
Retaining Valve Company for per- 
mission to submit the James triple 
valve for consideration, the Amer- 
ican Railway Association placed an 
order for 25 of these triple valves 
and they were delivered at Purdue 
University on February 11, 1929. Up 
to the time of the preparation of this report Mr. James was 
cngaged in making changes on these 25 triple valves and had 
not yet submitted them for the official tests. 

The preliminary preparations for road tests have gone for- 
ward during the past year. A schedule of road tests was pre- 
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Committee on Brakes and Brake Equipment. Special instru- 
ments for graphically recording slack action and degree of 
shock in a moving train have been designed and built. Other 
appliances and equipment required for properly recording the 
data to be taken during the conduct of the road tests have 
been purchased and manufactured. A canvass of the railroads 
of the United States was made to determine those roads 
which had the desired grade and track conditions for the road 
tests. This canvass showed that the Southern Pacific, on its 
line between San Francisco, California, and Portland, Oregon, 
had conditions of heavy mountain grade operation, long mod- 
erate grade operation and level rcad operation, which met the 
desired conditions better than any other railroad. The South- 
crn Pacific has agreed to cooperate with the American Raii- 
way Association in the conduct of these road tests and a con- 
tract between these two parties is now bcing prepared. The 
heavy-grade tests will be made between Hornbrook, California, 
and Ashland, Oregon. The moderate-grade tests will be made 
hetween Ashland, Oregon, and Grants Pass, Oregon. The 
level road tests will be made in the vicinity of Walker, Ore- 
gon. 

The director of research submitted a report entitled “Pre- 


Table I—Summary of the Features Claimed for the Various Equipments Tested 


Stanparp K A. S.A. 


1—Elimination of undesired quick 
action. 4 

2— Emergency quick action avail- 
able at all times. 

3—High pressure in emergency. 

4—Graduated release. 

PBB hh release operation. 
re (retention) operation. 

iform release. 

as pet -overcharge feature. 

9—Quick release (in direct release 
only). 

10—2% to 1 ratio of brake cylinder 
pressure development to brake 
pipe reduction. 

11—Harmonious operation in traing 
of mixed equipment with A.S.A. 
in retention position. 


2—Quick action. 
3—High pressure in emergency. 


5—Direct release operation. 

=. cling operation. 
niform release. 

8—Uniform recharge. 


12—Maintenance of brake cylinder 
pressures against leakage. 

13—Compensations for variations in 
piston travel. 

14—Quick service. 

15—Closed angle cock feature. 

16—Continuous train control. 

17—Prevention of excessive braking 
power on head end of trains in 
grade braking. 

18—Maintenance of braking power 
on rear end of long trains. 


WestinGcHouse FC-3 
1—Elimination of undesired quick 
action. 
2—Emergency quick action avail- 
able at all times. 
3—High pressure in emergeney. 


WestTINGHOUSE FC-5 


1—Elimination of undesired quick 

action, f , 
— Emergency quick action avail- 
able at all times. 

3—High pressure in emergency. 

4—Graduated release. | 

5—Direct release operation. 
6—Cycling operation. 

7—Uniform release. 

8—Uniform recharge. 

9—Quick release and quick re- 
charge. 

10—2% to 1 ratio of brake cylinder 
pressure development to brake 
pipe reduction. 

11—Harmonious operation in trains 
of mixed equipment except in 
graduated release and develop- 
ment of brake cylinder pressure. 

12—Maintenance of brake cylinder 
pressures against leakage. 

13—Compensations for variations in 
piston travel, 6” to 12” 

14— Positive quick service. 

15—-Closed angle cock feature. 


5—Direct release operation. 
sas cling operation. 
niform release. 
8—Uniform recharge. 
9—Quick release and quick re- 
charge. 


11—Harmonious operation in trains 


of mixed equipment. 


14—Positive quick service. 
153—-Closed angle cock feature. 


pared and copies forwarded to the Bureau of Safety, Inter- 
state Commerce Commission, the air-brake manufacturers, and 
members of the Committee on Safety Appliances and of the 
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liminary Report of the Tests Made on the American Railway 
Association’s Test Rack at Purdue University in Connection 
with the Investigation of Power Brakes and Appliances for 
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Operating Power-Brake Systems” to the General Committee 
of the Mechanical Division at its meeting in Chicago, March 
20, 1929. This report was accepted by the General Committee 
and forwarded to R. H. Aishton, president of the American 
Railway Association, with a statement that the recommenda- 
tions made by the director of research were concurred in by 
the Committee on Safety Appliances and the General Commit- 
tee. Mr. Aishton forwarded copies of this preliminary report 
to the Interstate Commerce Commission. This report, copy of 
which is included as an appendix, contained the following 
recommendations : 


Recommendations 


i—That the Automatic Straight Air Brake Company's grad- 
uated release equipment has failed to show sufficient merit in 
the rack tests to warrant the conduct cf road tests with this 
equipment. 

2—That road tests under actual service conditions shall 
be made with the following brake equipments: 

(a) The standard type K equipment in order to obtain 
a basis of comparison with the new equipments to be tested. 

(b) The Westinghouse type FC-5 equipment, since, of 
the two equipments designed to meet the tentative specifi- 
cations and requirements of the Interstate Commerce Com- 
mission, the FC-5 equipment more nearly met these speci- 
fications and requirements than the A. S. A. equipment. 
The FC-5 equipment has also other features, not covered 
in this specification, which make it desirable to submit 
this cquipment to road tests. 

(c) The Westinghouse type FC-3 equipment, as the rack 
tests developed many features which appear to make this 
equipment desirable for modern freight-train operation. 
This equipment also met a part of the tentative specifica- 
tions and requirements of the commission. 

The complete report of the rack tests has been in the course 
of preparation for several months. It will not be completed 
in time for presentation at the annual meeting of the Mechani- 
cal division but it will be included as a part of the printed 
proceedings of this meeting. 


Appendix I—Preliminary Report on 
Purdue Brake Tests 


The features claimed for the Automatic Straight Air Brake 
Company’s brake equipment and for the Westinghouse stand- 
ard K, FC-5 and FC-3 equipments are summarized in Table I. 
Table II shows the number of rack tests made on each brake 
equipment since the start of this investigation with the dates 
of starting and completion of cach series of tests. 

While the detailed data and results of the great number of 
rack tests are not ready for presentation in tabular and 
graphic form at this time, a thorough analysis of the results 
of these rack tests shows the characteristics of the several 
air brake equipments pointed out in the following paragraphs. 


Rack Tests DEVELOP UNDESIRABLE A. S. A. FEATURES 


The rack tests on the Automatic Straight Air Brake Com- 
pany’s equipment developed the following undesirable features; 

1—Undesired emergency application of the brakes was ob- 
tained in some cases when a service reduction of brake pipe 
pressure was made at the brake valve. 

2—It was practically impossible to make service reductions of 
brake-pipe pressure of less than 9 tb. This condition was ag- 
gravated by brake-cylinder leakage and piston travel of more 
than 8-in. 

3—Undesired release of the brakes on part of the train 
and in some cases on the entire train was obtained under cer- 
tain conditions. This undesired release existed when the 
valves were set in direct release position and did not occur 
when the valves were sct in graduated release position or in 
cycling (retention) position. The probability of obtaining un- 
desired release was increased with the use of the A. S. A. 
locomotive compensating valve and was also more prevalent 
after light service reductions of brake pipe pressure with low 
brake pipe leakage. These releases were caused by surges 
of the brake pipe pressure which were started by one or more 
brake cylinders drawing too much air from the brake pipe to 
compensate for leakage or long pisten travel, followed by a 
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part of the air being returned into the brake pipe. This local 
rise in brake pipe pressure caused a few of the triple valves 
to go to release position, thereby bringing about the release of 
air into the brake pipe from the emergency reservoirs on these 
cars and resulting in heavier surges of brake-pipe pressure. 
This, in turn, caused more valves to move to release position 
until in some cases the brakes on the entire train released. This 
condition was aggravated as brake-cylinder leakage increased. 
Undesired releases of the brakes were also obtained with six- 
inch piston travel on the front half of the train and with ten- 
inch piston travel on the rear half of the train. 

4—Lack of control of graduated release on the rear por- 
tion of a 100-car train under certain conditions. With the 
equipments on the 100-car rack set in graduated release posi- 
tion, the brake-valve operator could graduate off the brake- 
cylinder pressures as long as the brake-pipe and brake-cylinder 
leakages were very low. As the leakages increased, however, 
the brake valve operatcr began to luse control of the release of 
brake-cylinder pressures until with A. R. A. maximum per- 
missible leakage in brake pipe and brake cylinders the pressure 
in the brake cylinders could be graduated off on only the first 
third of the 100-car train. Whether this condition would te 
detrimental in actual service or would operate on the side of 
safety can only be determined by road tests. 

5—The time required to release the brakes when set in 
graduated release position equals the time required to re- 
charge the entire brake system and increases greatly with in- 
creased brake-pipe and brake-cylinder leakage as the air com- 
pressor must overcome both the brake-pipe and brake-cylinder 
leakage before the brake-pipe pressure can be raised. If the 
brake-cylinder pressure has cqualized with the auxiliary-reser- 
voir pressure and has leaked down below the equalization point, 
it is necessary to supply sufficient air from the locomotive to 
raise the pressure in the brake cylinder and auxiliary reservoir 
back to the equalization point before the brake-cylinder pres- 
sure starts to release to atmosphere. 

6—Slow emergency propagation—The time required to get 
an emergency application through a 100-car train was approxi- 


Table II—Rack Tests Made on Each Brake Equipment 


No. of tests Tests Tests 
Equipment made started completed 
100 T. K triple valves.... 621 Nov. 30, 1925 June 30, 1926 
100 A.S.A. triple valves...... 602 Aug. 17, 1926 Apr. 6, 1927 
Mixed equipment of 50 Type 
K and 50 A.S.A. brakes... 188 Apr. 25, 1927 July 20, 1927 


100 Westinghouse FC-5 brakes 611 Sept. 27, 1927 Mar. 29, 1928 
Mixed equipments of 50 Type 

K and 50 FC-S brakes..... 168 Apr. 17, 1928 June 20, 1928 
100 Westinghouse FC-3 brakes 393 Aug. 1, 1928 Nov. 14, 1928 
Mixed equipments of 50 Type 

K and 50 FC-3 brakes..... 114 Dec. 11, 1928 Jan. 24. 
mately 50 per cent longer with the A. S. A. brakes than with 
the standard type K brakes. 

7—Loss of brake-cylinder pressure when over-reduction ts 
made—When an over-reduction in brake-pipe pressure was 
made below the equalization point of the brake-cylinder and 
auxiliary-reservoir pressure, the brake-cylinder and auxiliary- 
reservoir pressures were reduced with the brake pipe pressure. 

8—Emergency application including high emergency brake- 
cylinder pressure following a full service application was ob- 
tained in approximately half of the trials. In case quick action 
fails, not only was there a failure to obtain emergency brake- 
cylinder pressure but the brake-cylinder pressure obtained from 
the full service application was exhausted to atmosphere 
through the emergency port in the brake valve. 

9—Leakage in emergency reservoir or failure of emergency 
reservoir to charge resulted in corresponding loss of braking 
power. During the tests there were a number of cases of emer- 
gency reservoirs on certain cars failing to recharge, resulting 
in the failure of the brakes on these cars to apply upon the 
following service reduction of brake pipe pressure. Leakage 
in the emergency reservoirs causing low emergency-reservoir 
pressures would have the same effect as the development of 
brake-cylinder pressure is in direct proportion to the difference 
in the pressures of the emergency reservoirs and the brake 
pipe. 

10—An overcharge of the emergency reservoir with the A. 
S. A. equipment set in graduated release or retention position 
can be reduced only by making one or more emergency appli- 
cations. 
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11]—The time required to charge the A. S. A. equipment from 
zero to 65 fb. pressure and the time required to recharge the 
equipment to 65 tb. following an emergency application of the 
brakes was more than twice that required by the standard K 
equipment. In recharging tests following a full service appli- 
cation with low brake-pipe leakage, the A. S. A. equipment re- 
charged to 65 tb. in approximately the same time as the 
standard K equipment. However, as the brake-pipe leakage 
was increased the time required to recharge to 65 tb. was 
greater for the A. S. A. equipment than the standard K equip- 
ment. 

12—Brake-cylinder maintaining feature of A. S. A. valves 
caused undesired release of standard type K valves in mixed- 
train operation under certain conditions. These undesired re- 
leases existed when the valves were set in direct release posi- 
tion and did not occur when the triple valves were set in grad- 
uated release or in cycling (retention) position. These re- 
leases took place with light service reductions of brake-pipe 
pressure and with low brakc-pipe leakage and when the com- 
pensating valve on the locomotive was cut in. These releases 
were caused by the surging of the brake-pipe pressure result- 
ing from the A. S. A. equipments drawing upon the brake 
pipe to compensate for brake-cylinder leakage or for var- 
iation in piston travel. The rise in brake-pipe pressure dur- 
ing the surges was of such extent as to move the standard 
type K valves to release position and to release the brakes 
on these cars. As the surging continued to increase, the 
brakes on the cars equipped with A. S. A. valves also re- 
leased. Under these conditions, if undesired releases did not 
occur, the type K brakes leaked off faster than they would in 
case the locomotive compensating valve was not maintaining 
the brake pipe pressure and they were permitted to go to equal- 
ization due to the brake-pipe leakage. 

13—The A. S. A. equipment failed to develop equal braking 
power to that of the type K brake in cycling operation. 


ADVANTAGEOUS FEATURES OF A. S, A. COMPARED WITH 
WESTINGHOUSE K EQUIPMENT 


The following paragraphs describe the features in which the 
A. S. A. brake equipment operated more favorably than the 
standard K equipment: 

1—The length of time required by the A. S. A. equipment 
to gct a service application through a 100-car train was less 
than that required with the standard type K equipment, par- 
ticularly when the brake-pipe leakage was very low. 

2—Quick action and emergency brake-cylinder pressures were 
obtained with the A. S. A. equipment following service appli- 
cations when such service applications resulted from a reduc- 
tion in brake-pipe pressure not exceeding about 20 tb. In the 
case of the standard K equipment quick action, an emergency 
brake-cylinder pressure did not result when an emergency 
rate of reduction in brake-pipe pressure was made following 
a service application of the brakes when the service application 
was the result of a reduction in brake-pipe pressure in excess 
ef about 8 th. 

3—Quick action was obtained with the A. S. A. equipment 
following release after full service applications resulting from 
service reductions of 25 lb. in brake-pipe pressure, while with 
the standard type K equipment quick action following release 
after full service applications was obtained in only a small per- 
centage of the trials. 


UNDESIRABLE FEATURES OF WESTINGHOUSE FC-5 


The rack tests on the Westinghouse type FC-5 equipment. 
which was designed to meet the tentative spetifications and re- 
quirements of the Interstate Commerce Commission, developed 
the following undesirable features: 

1—Lack of control of graduated release on the rear por- 
tion of a 100-car train under certain conditions. With the 
FC-5 equipments on the 100-car rack set in graduated re- 
lease position, the release of brake-cylinder pressures could 
be controlled as long as the brake-pipe and brake-cylinder 
leakages were very low. As the Icakages increased, however, 
the brake-valve operator began to lose control of the brake 
cylinder pressures on the rear end of the train, until with the A. 
R. A. maximum permissible leakage in both brake pipe and 
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brake cylinders, the pressure in the brake cylinders could be 
graduated off only on the first third of the 100-car train. 
Whether this condition would be detrimental in actual serv- 
ice or would operate on the side of safety con only be de- 
termined by road tests. 

2—The time required to release the brakes when set in 
graduated-release position equals the time required to re- 
charge the entire brake system and increases greatly with 
increased brake-pipe and brake-cylinder leakage, as the air 
compressor must overcome both the brake-pipe and brake-cyl- 
inder leakage before brake-pipe pressure can be raised. If 
the brake-cylinder pressure has equalized with the auxiliary- 
and maintaining-reservoir pressures and has leaked down below 
the equalization point, it is necessary to supply sufficient air 
from the locomotive to raise the pressure in the brake cylinder, 
auxiliary and maintaining reservoirs back to the equalization 
point before the brake-cylinder pressure starts to relcase to 
atmosphere. ; 

3—The time required to charge the brake system from zero 
to 65 tb. pressure and the time to recharge to 65 tb. following 
an emergency application of the brakes was approximately two 
and one-half times that required by the standard K equipment. 
In recharging tests, however, following a full service applica- 
tion of the brakes and with low brake-pipe leakage, the FC-5 
equipment recharged to 65 tb. in approximately the same 
time as the standard K equipment. As the brake-pipe leakage 
was increased the time required to recharge to 65 fb. pressure 
was greater for the FC-5 equipment than for the standard 
K equipment. 

4—An over-charge of the emergency reservoir with the 
FC-5 equipment set in either graduated-release or cycling po- 
sition can be reduced only by making one or more emergency 
applications. : 

5—In the test in which the brake-valve operator used the 
cycling method of control with brake-pipe leakage of 7 Ib. 
per minute and brake-cylinder leakage on each of the 100 
cars of 17 lb. per minute, the brake-valve operator was not 
able to control the brake-cylinder pressure on approximately 
the rear half of the train after the fifty cycle. These equip- 
ments, instead of releasing in each cycle with the brake-valve 
movement to release position and reapplying with the follow- 
ing service reduction in brake-pipe pressure, continued to 
build up the brake cylinder pressure until the equalization 
point of the pressures in the brake cylinder, auxiliary reser- 
voir and maintaining reservoir was reached. This condition 
resulted in heavier brake-cylinder pressure than was desired on 
the rear half of the train. In general, either brake-pipe leak- 
age alone or brake-cylinder leakage alone or both leakages com- 
bined resulted in higher average brake-cylinder pressures ow 
the rear portion of the 100-car train than on the head por- 
tion of the train, and the heavier the leakage the more pro- 
nounced this difference of braking power. Whether these con- 
ditions would be detrimental in actual service or would operate 
en the side of safety can only be determined by road tests. 


FAVORABLE Features OF FC-5 EQUIPMENTS 


The rack tests on the Westinghouse type FC-5 equipments 
trought out the following favorable features: 

1—Undesired emergency applications were eliminated. 

2—The positive quick service of the FC-5 equipment resulted 
in getting a service application through the 100-car train in less 
time than that taken by either the standard type K or A. S. A. 
equipments. In a train of mixed equipments of standard type K 
and FC-5 brakes, this feature would improve the brake opera- 
tion of the standard type K equipments. 

3—The FC-5 equipments made a more uniform release, when 
the 100 brakes were set in a direct-release position, than cither 
the standard type K or A. S. A. equipments. 

+—Emergency quick action and high emergency brake- 
cylinder pressures were available at ali times. 

5—In case it is ultimately decided that compensation for 
trake-cylinder leakage and for variation in piston travel is 
necessary or desirable, the method of accomplishing this fea- 
ture used in the Westinghouse FC-5 equipment is less ob- 
jectionable than the method uscd in the A. S. A. equipment. 


Racx-Trest Resutts Wiru FC-3 EQUIPMENTS 
The rack tests on the Westinghouse type FC-3 equipments, 
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designed to meet part, but not all of the tentative specifications’ 


and requirements of the Interstate Commerce Commission, de- 
veloped the following undesirable features: 

1—The time required to charge the FC-3 brake equipment 
from zero to 65 tb. was more than two times that required 
by the standard K equipment. In recharging tests, however, 
following a full service application of brakes and with low 
brake-pipe leakage, the FC-3 equipment recharged to 65 tb. 
in approximately the same time as the standard K equipment. 
As the brake-pipe leakage was increased, the time required to 
recharge to 65 tb. pressure was greater for the FC-3 equipment 
than for the standard K equipment. 

2—There was a greater variation in the closing value of the 
hrake-cylinder pressure-retaining valves on the Westinghouse 
FC-3 equipments on the 100-car train than with the retaining 
valves used with the standard K equipments. 

The rack tests on the Westinghouse FC-3 equipment de- 
veloped the following favorable features: 

1—Undesirable emergency applications were eliminated. 

2—The positive quick service of the FC-3 equipment resulted 
in getting a service application through the 100-car train in 
less time than that taken by either the standard K or A. S. A. 
equipment and in about the same time as taken by the FC-5 
equipment. In a train of mixed equipments of standard type 
K and FC-3 brakes, this feature would improve the brake op- 
eration of the standard type K equipments. 

3—The FC-3 equipments made a more uniform release, when 
the 100 brakes were set in direct-release than either the standard 
type K, A.S.A. or FC-5 equipments. 

4—Emergency quick action and high emergency brake- 
cylinder pressures were available at all times. 

5—The controlled development of high brake-cylinder pressure 
in emergency consisted of building the brake-cylinder pressure 
from zero to about 15 tb. at a very rapid rate, similar to the 
rate of build-up in emergency of the standard type K. From 
about 15 Ib. to 30 Ib. the build-up of brake cylinder pressure 
is made at a slow service rate and from this point on the 
final build-up is made at a much faster rate. This method of 
build-up of pressure in emergency is designed to reduce the 
train shocks resulting from an emergency application of the 
brakes. Road tests will be necessary to determine the amount 
of reduction in train shock and the effect upon stopping 
distance. 

While rack tests are the best means of making a detailed 
study of the functions of an air brake equipment, road tests 
are necessary to determine if an air-brake equipment meets 
road conditions safely in service. Any new air-brake equip- 
ment could not be considered for adoption before it had suc- 
cessfully passed both rack tests and road tests. On the other 
hand if an air-brake equipment does not successfully pass the 
rack tests, it would not operate safely and satisfactorily under 
actual service conditions. 


Discussion 


Mr, Johnson: The work up-to-date has only in- 
cluded the rack test at Purdue University, which is 
limited to 100 cars. There has been no particular 
trouble with the 100-car train. Just what we are going 
to get into with longer trains we are unable to say at 
this time, but on the road test, tests will be made with 
trains up to 150 cars in length, and that may bring out 
some information that we do not now have. 

Mr. Demarest: I want to ask if, in the handling of 
tests on the rack whether they maintained a tight train 
line, or endeavored to duplicate an average road con- 
dition with an average train line leakage? 

Mr. Johnson: The tests at Purdue were made to try 
to duplicate service conditions as nearly as possible, and 
also to set up a usual condition that is found in service. 
All the tests were repeated with a tight train line, and by 
tight we mean a train line where the leakage is less than 
one Ib, per min. from 70 lb., which we were able to 
maintain on the test rack. Then we also developed 
train line leakage of 7 Ib. per min., and repeated the 
test showing the effect of the brake pipe leakage. 
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The tests were then made with tight cylinders in 
which the brake cylinder leakage was under 2 lb. per 
min. from 50 lb. The same tests were repeated with a 
brake cylinder leakage of 5 Ib. per min., 12 Ib. per min. 
and 17 Ib. per min., the condition of tight brake pipes 
with each of the various cylinder leakages being set up, 
and also the condition of 7 lb. brake pipe leakage with 
each of the cylinder leakage conditions being set up. 
There is a vast difference in operation, with the present 
equipment, dependent upon the amount of leakage, both 
in brake pipe and in brake cylinder leakage, and the re- 
port on the leak test will show it. 

Within a few weeks we will set up all of these dif- 
ferent conditions so that you can see in graphical form 
how the equipment acts under the different combina- 
tions of the different locomotives. That is one of the 
principal reasons why it has taken so long to complete 
these rack tests. When the schedule was originally sub- 
mitted to the Committee on Brakes and Brake Equip- 
ment, it requested all of these various modifications, 

The program, I think, has been well worth while, be- 
cause, with some of these equipments, the operation was 
quite satisfactory with a tight brake pipe and tight 
cylinders, but when you get 7 Ib. brake pipe cylinder 
leakage or 12 Ib. brake cylinder leakage, which is per- 
missible under the A. R. A. maintenance rules, you have 
quite a different situation. 

A. H. Hoffman (S. P.): When these tests were 
being made with the K triple valves, what kind of 
graduating springs were used? Were you using the 
P C 1057 or the heavier spring? ` 

Mr. Johnson: The standard triple valve graduating 
spring has been used in the basic test because that is 
the standard of the association. The brake committee 
requested us to develop the difference between the 
standard spring and the heavy spring. A series of over 
100 tests was made on the heavy springs, duplicating 
the corresponding tests on the standard spring, to show 
the effect of the heavy spring on the operation, and 
that will all be available in this report. In short, the 
effect in this undesired quick action is very largely 
eliminated by the heavy spring, but you pay a price in 
the feature of trying to obtain emergency after a service 
reduction, and the ability to obtain an emergency after 
even a light service reduction is practically eliminated 
by the use of the heavy spring. 

When you see this printed report, it will show in 
graphical form, and in figures, just the price that you 
would have to pay for using the heavy spring. Later on 
we may put in some of the heavy springs to see the 
effect on the road tests. 

Mr. Hoffman: Were these tests with the K triple 
made under varying temperature conditions? 

Mr. Johnson: The temperature conditions did not 
vary greatly inside of the test building, which is heated 
in the winter time, the temperature being nearly con- 
stant. I presume the minimum temperature was not 
below 60, and the maximum not over 100. I might add, 
however, that we did run into considerable trouble 
with moisture and oil in the brake pipe getting into the 
K valves. During the conduct of the K test, we had to 
stop several times and clean the valves so that we could 
goon. In the conduct of the A. S. A. test we also had 
to stop to clean valves and for adjustments. In the 
test on the Westinghouse F C-5 and F C-3 equipment, 
we did not have to stop for any purpose during the 
entire series of tests. 

Mr. Demarest: I move we adopt the report, and it be 
spread in the record. 


The motion was duly seconded and carried. 
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Report of Sub-Committee on Apprentices 


The sub-committee met at Chi- 
cago, November 9, 1928, and pre- 
pared a questionnaire which was 
submitted to the member roads. 
Copy of this questionnaire and a 
summary of the replies received 
are included in Exhibits A and B. 

A study of the replies to the 
questionnaire indicates a deep in- 
terest in the subject of training of 
apprentices. This interest is doubt- 
less influenced by the need of ex- 
tending the training to railroads 
which do not have an adequate 
plan of training young men to be 
mechanics in the service. 

The object of an apprentice- 
ship system is to develop carefully 
selected young men for the purpose of supplying leading 
workmen for future needs, with the expectation that those 
capable of advancement will reveal their ability and take 
places in the organization for which they are qualified. The 
number of apprentices should be governed by the need of the 
company for new men to replace those who have reached the 
age of retirement, to replace those leaving the service, and 
to take care of any enlargement of shop forces that may be 
necessary from time to time. 

The success of the training system depends in large meas- 
ure on the degree of care exercised in the selection of com- 
petent applicants for apprenticéship. As a rule boys leaving 
school in or below the eighth grade do so because of lack 
of ability, or lack of intelligence. Great care must, there- 
fore, be exercised in the examination of applicants so that 
only those with the proper degree of intelligence are em- 
ployed. The entrance test should be such as will reveal 
ability, rather than accumulated knowledge. 

A careful review of the information submitted in replies to 
the questionnaire brings out points worthy of consideration 
in establishing a system of apprenticeship training. 

The training of apprentices embodies two distinct phases; 
namely, shop training and school training. The shop train- 
ing should follow a definite shop schedule, giving the tour of 
duty of the apprentice in the various departments, covering 
a variety of work which will give the apprentice an all- 
around knowledge of shop practice, as well as develop in 
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him the necessary skill in operating the standard machines, 


and to become proficient in bench and erecting work. This 
work should be arranged in logical sequence according to 
the degree of its difficulty or performance. Certain machines 
ought to be set aside to be operated at all times by 
apprentices. 

The schedules for apprenticeship shop training, shown in 
Exhibit C, are typical schedules and may be varied from in 
detail, depending upon facilities, conditions and length of 
apprenticeship. 

It is suggested that where a sufficient number of appren- 
tices are employed that apprentice shop instructors, care- 
fully selected, should be appointed, as it is believed that the 
foreman has not sufficient time to give the boy the necessary 
shop training. Schools with compulsory attendance and 
progress should be maintained. School instruction should 
cover classroom work in related technical subjects and me- 
chanical drawing. The classroom work should cover in- 
structions as listed under Exhibit D. 

The outlines contained in the above exhibit are typical and 
no doubt standard courses of instruction can be obtained 
from other sources, such as cooperation with state institu- 
tions, city institutions and correspondence schools. 

Apprentices failing to make satisfactory progress in shop 
and in school work over a pre-determined period should be 
dropped from the apprentice course. 

To insure a successful conduct of apprentice training the 
apprenticeship training system on a railroad should be in 
charge of a competent person assigned to this duty, who is 
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generally known as a “supervisor of apprentices.” The 
supervisor of apprentices should be supported by the active 
cooperation of the management. 

One of the largest elements in a successful apprenticeship 
training course is the personal element; following up the 
apprentice’s shop life and activities, assisting him where 
backward, and providing means whereby the apprentice is 
assured of sympathetic treatment in all of his relations with 
the railroad. This is followed out on individual railroads in 
different ways, such as a shop reviewing board composed of 
a shop superintendent or master mechanic, general foreman, 
department foreman and instructors, who meet periodically 
to discuss and pass upon the merits and progress of the 
apprentices. 

A suitable record should be kept of the work and standing 
of apprentices. Diplomas or certificates should be awarded 
to those successfully completing the apprenticeship course. 

Your committee has made no comment or recommendation 
as to compensation for apprentices, either in shop work or 
school work, as it is believed that this can be best handled 
by individual railroads in accordance with their conditions. 


Summary of Replies Received to Questionnaire 
(The questionnaire sent out by the committee was Exhibit 
A of the report. Exhibit B contained a summary of the 
replies received to this questionnaire from the various rail- 
roads. The following includes the questions asked in the 
questionnaire, together with the summary of replies received 
to each question.—Enrtor. ) f 
1—De you conduct a system of apprentice training?* 


78 railroads reported Yes with a total of 13,859 
apprentices. 

18 railroads reported No with a total of 868 ap- 
prentices. 


18 railroads did not answer this question. 
73 railroads—replies not received. 
2—About when was your system established? 
Of the 78 railroads replying to this question: 
5 railroads established apprentice training sytem 
prior to 1890. 
18 railroads established apprentice training system 
1890 to 1910. 
41 railroads established apprentice training system 
1910 to 1928. 
14 railroads did not reply to this question. 
3—Please indicate below in what trades you train appren- 
tices and how many apprentices you are are training at the 
present time, helper and regular apprentices. 
The replies indicate as follows: 


Regular ............ 10,574 
Fe] pets 6 scanned rokas 4,133 
Total osei Sees . 14,707 


4—Give a brief description of the various classes of shop 
apprentices on your railroad (such as regular, first class, 
helper, etc.). 

Replies cover regular apprentices and helper apprentices. 

5—How long a period do the various classes of apprentice- 
ship cover? 

Regular apprentices, 4 years. 
years. 

6—Do you have a regular shop schedule for apprentices? 

78 railroads reported Yes. 

18 railroads reported No. 

18 railroads did not answer this question. 
73 railroads replies not received. 

7—Attach a brief description of your schedule covering 
shop work for each trade and class. 

Replies indicate that the universal method is to give ap- 
prentices frequent changes of work in accordance with the 
specified schedule arranged to suit the preferences and con- 
ditions of the individual road. 

8—Describe briefly the method of selecting apprentices. 


Helper apprentices, 3 


* The questionnaire did not ask for information relative to special 
apprentices. 
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All roads favor sons of employees, entrance examination, 
medical test, interview, and probation period. 

9—Do you employ shop instructors, or do you assign some 
one to definitely supervise apprentices? 

18 railroads reported Yes. 

66 railroads reported No. 

12 railroads did not answer question. 

73 railroads, replies not received. 
10—How many apprentices are taken care of by each shop 

instructor? 
4 railroads report 15 to 20. 

10 railroads report 40 to 100. 

12 railroads report one instructor for all apprentices 

in the shop. 

32 railroads report foremen give all instructions. 

20 railroads did not answer this question. 
11—Do the shop apprentice instructors devote their entire 

time to this work? 

15 railroads reported Yes. : 

23 railroads report part time to instruction and part 

to supervision. 

40 railroads report no instruction given except such 

as supplied by foremen and associate workmen. 
12—If you do not employ shop instructors, state how the 
apprentices are taught the fundamentals of shop operation. 
Where there is no resident instructor the foreman and 
associate workmen give instructions to the apprentices. 
13—Do you give special technical instruction in the 
respective trades: (a) In an apprentice school of your own; 
(b) In cooperation with local public schools; (c) In co- 
operation with state institutions; (d) In cooperation with 
correspondence schools? Attach a brief statement of the 
practice followed. 
30 railroads reported Yes (a). 
22 railroads reported Yes (b). 
15 railroads reported Yes (c) 
28 railroads reported Yes (d). 
26 railroads reported no instruction. 
Note: Some roads have (b) (c) and (d). 
14—What courses of study are covered in school work? 
Company schools make up their own courses to suit their 
methods and conditions. Others have courses from public 
schools, state technical schools and correspondence schools. 
The courses usually cover sketching, mechanical drawing, 
shop mathematics, also instructions on mechanical appliances 
in use on the railroad. 

15—Is school work conducted on company time or outside 
of regular hours? 

35 railroads reported company time under pay. 

9 railroads reported evening time under pay. 

40 railroads reported home study correspondence 

course (individual and optional). ° 
16—About how many apprentices will one school instructor 
normally take care of? 

10 railroads report 10 to 20 per session. 

4 railroads report 70 to 100 per session. 
4 railroads report evening classes variable. 

2 railroads report one instructor for all apprentices. 

4 railroads report part time classes variable. 

Others did not answer this question. 


17—Do the apprentice school instructors devote all their 
time to this work? 
5 railroads report Yes. 
10 railroads report No. 
5 railroads report part time traveling instructors. 
6 railroads report instructors used on other work 
when not teaching school. 
1 railroad reports school instructor also shop in- 
structor. 
Others did not answer this question. 
18—From what source do you select 
instructors? 
16 railroads reported graduate apprentices. 
17 railroads reported shop draftsmen. 
19—How are apprentices at smaller points taken care of? 
8 railroads reported travelling instructors. 
16 railroads reported transfer of apprentices to 
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larger shops. A 
23 railroads reported instruction by foremen aná 
associate workmen. 
14 railroads reported no instructions. : 
17 railroads reported no apprentices at outlying 
points. 

20—Do you award a diploma or certificate to graduate ap- 

prentices? 
76 railroads reported Yes. 
15 railroads reported No. 
20 railroads did not reply to this question. 

21—Total number of apprentices graduated during 1927? 

Total of all replies, 4,103. 

22—Give any other information in regard to your appren- 
tice system you think would be of interest to the committee. 

The replies from the roads contained statements as follows: 

An apprentice board is created to supervise all features of 
apprenticeship. 

Shop tools and supplies are furnished to apprentices at 
cost. 

Social and athletic features are encouraged to foster voca- 
tional companionship. 

Graduates are absorbed into the organization and work 
up to good positions. 

One road mentioned 75 per cent of all graduates still in 
the service. Special features of instructions with regard to 
mechanical devices are used to arouse interest and stimulate 
progress. 

Free scholarships are awarded to apprentices for meritori- 
ous service, 

Apprentices attend lectures in air-brake car and other special 
features. 

Three railroads said improvement of apprentice system is 
now under consideration. 

One road said its system is the best known. 

Several roads said satisfactory results are being obtained. 

There is a general interest in the training of apprentices 
as a cooperative plan. Many worthy boys are given an 
opportunity to become proficient in the business. The com- 
pany is benefited by having competent potential employees 
readily available to meet the requirements. 

(Exhibit C included typical schedules for the shop train- 
ing of machinist apprentices, electrician apprentices where 
traction work is and is not involved, boilermaker, black- 
smith and tinsmith apprentices. It also included typical 
schedules for car apprentices in shops where both new and 
repair work is performed, and in shops where repair work 
only is done; plumber and pipe fitter, carpenter and cabinet 
maker, patternmaker, moulder, upholsterer and painter ap- 
prentices. The total time required for the completion of 
each schedule is 48 months. Exhibit D gave typical out- 
lines of the school work for apprentices in the machinist, 
electrical, boilermaker, pipefitter and blacksmith crafts.— 
Enitor.) 

The report is signed by F. W. Thomas (chairman), super- 
visor of apprentices, Atchison, Topeka & Santa Fe; C. W. 
Cross, supervisor of apprentices, New York Central; A. H. 
Williams, supervisor of apprentices, Canadian National, and 
O. N. Edmondson, master mechanic, Pennsylvania. 


Discussion 


C. W. Cross (N. Y. C.): A careful study of the 
replies to the questionnaires submitted to the member 
roads indicates deep interest in the subject of training 
apprentices, this interest being doubtless influenced by 
the need of extending the training to railroads which do 
not have an adequate plan of training young men to be 
mechanics. 

The object of an apprenticeship system is to develop 
carefully selected young men for the purpose of supply- 
ing leading workmen for future needs with the expec- 
tation that those capable of advancement will reveal 
their ability and take places in the organization for 
which they are qualified. 

A. H. Williams (C. N.): This is a great work and 
a work that I think railroad companies will have to give 
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more attention to, so tnat they can place in their shops 
sutticient mechanics to take care of the number of men 
that leave the service and retire. Regarding the cost, 
some roads adopt one system and some another but I 
think that whatever the cost, within reason it is money 
well spent. The boy, when he is first placed in the shop, 
is an expense, but in a very short time, with proper 
supervision, he will be an asset. The old method of 
placing a boy in a shop and leaving him to work out 
his own salvation, as probably most of you know, is 
not the best way. 

Mr. Brazier (N. Y. C.): This paper is very interest- 


ing. I served my time as an apprentice 55 years ago, and 
the last gentleman who spoke told of his impression, and 
I want to say to you that when an apprentice grows up 
on your road and your officers take an interest in him 
and in his daily life, you have a better, more loyal man. 

In selecting apprentices, it is a wise idea, if you can 
to get college graduates along with the other boys. I 
am sorry to say that I am not a college man, but I 
have had a good deal to do with them. I would like 
to see the college boys recruited along with the other 
boys. 

The report was accepted with thanks to the committee. 


Report on Automotive Rolling Stock 


At a meeting of the Automotive 
Rolling Stock Committee of the A. 
R. A. held in Chicago, March 5, 
1929, it was decided that a report 
covering rail cars should not be 
submitted this year. This action 
was decided upon for various rea- 
sons. 


During the last year the status of 
the unit rail car has been more or 
less in a state of flux, and there ap- 
pears to be a marked tendency on 
the part of a considerable number 
of railroads toward cars equipped 
with engines using distillate or some 
form of fuel other than gasoline. 
There are various reasons for this, 
the most important perhaps being 
the better price at which the lower grade fuels can be procured. 

Efforts, extending over several years, have been made by 
users of rail cars to utilize a lower grade of fuel in the form 
of distillate and while the results in the midwest have been 
very promising, the same cannot be said of the experience of 
the eastern railways. The forms in which distillate, so-called, 
are obtained in different parts of the continent, vary to such an 
extent that a very difficult problem is presented. This problem 
seems to resolve itself into which is the most suitable type of 
auxiliary apparatus for its most efficient and satisfactory utili- 
zation. With an increasing number of rail car units on which 
distillate is being experimented with, defects on present equip- 
ment should be rapidly eliminated and it is believed that much 
additional and constructive information will be forthcoming 
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this year. We believe that the accompanying individual paper 
on “Distillate Rail Cars on the Union Pacific,” by A. H. Fetters, 
general mechanical engineer of the Union Pacific System and a 
member of our committee, wili be of great interest and help. 

The use of Diesel engines in rail cars for passenger service 
has been confined entirely to one railroad. Figures covering 
the operation of these units have been published at various 
times during the past several years and it is not thought that 
any additional data at the present time covering these cars will 
convey any further information. 

Orders have been placed by several different railroads for a 
number of Diesel-engined units and these are all expected to go 
into service in the very near future. By next year compara- 
tive figures from several roads, for this type of rail car will be 
available, which will give a much more comprehensive picture 
of the Diesel engine development than is now obtained. 

For these reasons this committee has thought best to postpone 
their report until next year. By that time it is hoped that the 
results of the many developments now under way will have 
taken some definite form which can be made the basis of a re- 
port containing proved conclusions. It is also our hope to 
secure, for the last six months of 1929, operating cost data 
from a number of large users of unit cars and to present this 
in such form as to be useful to those interested. 

The report is signed by C. E. Brooks (chairman), chief of 
motive power, Canadian National; B. N. Lewis, mechanical 
superintendent, Minneapolis, St. Paul & Sault Ste. Marie; F. P. 
Pfahler, assistant to chief of motive power and equipment, Sea- 
board Air Line; F. K. Fildes, assistant engineer, Pennsylvania ; 
A. H. Fetters, general mechanical engineer, Union Pacific, and 
P. H. Hatch, engineer of automotive equipment, New York, 
New Haven & Hartford. 


on Union Pacific 


Fetters 


General Mechanical Engineer, Union Pacific System 


The use of distillate fuel is of 
general interest to railroads operat- 
ing motor rail cars, primarily be- 
cause of inherent difference in the 
price of distillate and gasoline, this 
differential being further increased 
by the high tax on gasoline which 
in some states is nearly equal to the , 
price of the distillate fuel. 

In addition to this advantage of 
lower cost, the fire hazard is re- 
duced, there being no gasoline in 
the engine room, except while 
warming up the engine. 

Because of this interest and the 
fact that the Union Pacific pio- 
neered the development, and is the 
largest user, Mr. Brooks has requested this paper covering the 
use of distillate fuel. 

Seeking cheaper operation of motor cars, the Union Pacific 


A. H. Fetters 
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in 1914, collaborating with a local manufacturer, started the 
development of suitable carburetors to use low grade fuel on 
their 200- and 300-hp. McKeen cars. 

Two years’ experimenting preceded placing the first car in 
successful service with kerosene fuel, and by the end of 1918 
all McKeen cars had been converted. Kerosene was used until 
1922 when distillate was substituted because of its lower price, 
and all these cars have operated continuously since that time 
on this fuel. The economies gained may be illustrated by the 
following example, with factors close to actual operating aver- 
ages: Car mileage per month, 4,000; miles per gallon of fuel, 
2.3; total fuel required, 1,740 gal.; differential in cost of dis- 
tillate compared with gasoline, 8 cents per gallon. 

Making a liberal allowance for gasoline for starting, out of 
the total fuel at least 1,600 gal. will be distillate, which at the 
differential of 8 cents represents a yearly saving per car of 
$1,500. 

In the case of the gas-electric cars with high-speed engines, 
these economies were at first partially offset by increased cost 
of lubrication, but recent improvements have resulted in a per- 
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formance ccmparable with the McKeen rail motor cars. 

The distillate carburetors in use are of the fixed ratio type, 
consisting of a rotating air sleeve or throttle, and multiple fuel 
jets arranged to open successively in exact proportion to the 
area of air-sleeve opening. This maintains a fixed mixture 
ratio, and the use of multiple jets and high air velocity pro- 
duces a fine atomization of the distillate. No heat is used to 
get a vaporizing action, except that which occurs after the 
charge has entered the hot cylinders. 

Six carburetors are used one for each cylinder on six-cylinder 
engines. By attaching carburetors directly to the cylinders the 
intake manifold is eliminated, and the short path of gas trav- 
eled, being of low resistance, is conducive to high volumetric 
efficiency. This is further influenced by the air-fuel: mixture 
which is not rarified by preheating. 

Gasoline is used for starting and warming up, a change-over 
valve being provided for the selection of fuel. 

The total number of distillate carburetor applications on the 
Union Pacific System is as follows: 

Duff type distillate carburetors are applied to 25 McKeen 
mechanical-drive cars and 17 gas-electric cars, 11 of which 
have Winton engines and 6, Hall-Scott. Five additional gas- 
electric cars, equipped with Winton engines, have distillate 
carburetors supplied by the Electromotive Company. 

The first gas-electric applications were made in the early 
part of 1927 to Winton engines. The first applications to Hall- 
Scott engines were early in 1928, these engines operating pre- 
viously for several months on gasoline. 

The five Winton engines equipped late in 1928 with Electro- 
motive distillate carburetors are also of the fixed ratio type, 
one carburetor to each cylinder and having a single instead of 
multiple jet. A single idling carburetor is connected by a mani- 
fold to each main carburetor, this being cut out progressively 
as the main air sleeves are opened. 

Definite reports on operation of these carburetors are not 
yet available as changes are being made to improve their per- 
formance, which is not quite satisfactory. 

In general, the performance of the distillate cars is satisfac- 
tory, and, according to our 15 years’ experience, superior to 
any gasoline cars we have operated. The motormen are par- 
tial to the distillate notwithstanding it requires greater skill and 
attention to details in operation, and the equipment must be 
maintained in better condition. 

The application of distillate carburetors to the high-speed 
engines of the gas-electric cars, however, developed the prob- 
lem of crank-case oil dilution, which does not exist on the 
McKeen equipment as force-feed lubricators are used for all 
bearings and cylinders, and the small amount of distillate which 
passes the rings is collected along with oil drippings in a small 
reservcir and sent periodically to reclamation plants. This 
dilution problem of the high-speed engines has largely ac- 
counted for the unsatisfactory experience with distillate equip- 
ment on eastern roads. 


Conditions which Must Be Watched 


To attain successful results, there are several factors whicb 
must be watched, both in the design of the equipment and oper- 
ation. Neglect of any of these factors will result in excessive 
dilution, loss of power, and a sharp rise in operating cost. 

The more important factors are: 

1—Complete atomization of the fuel. 
2—Correct engine operating temperature. 
3—Contro] of detonation. 

4— Piston and ring seal. 

5—Definitely good ignition. 

6—Proper lubrication. 

7—Low exhaust back-pressure. 

Many improvements have been made since the first applica- 
tions to gas-electric cars with a view of perfecting these 
factors. 

In connection with atomization of the fuel, improvement has 
resulted from a study of the contour of the passages in car- 
buretor bodies and air sleeves, and improved fuel jets produc- 
ing a preliminary break-up of the fuel as it leaves the jets. 
Some dilution resulted from a slop-over of fuel from the jets 
at the end of the intake period, which, with the next intake 
entered the cylinder in fluid form. Due to greater density, 
the fuel does not stop as quickly as the air column. This effect 
is now counteracted by an arrangement, which, by lowering 
the fuel level at open throttle positions, puts the fuel under a 
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tension or increased resistance to flow, causing it to stop quickly 
at the end of the suction period. 

The operating temperature of the engine is important—too 
cold an engine contributing to dilution and too hot to detona- 
tion. Thermostat valves are being applied in the water outlet, 
these being a heavy-duty type with several elements of the 
“Dole” type in each valve. With these thermostats, the engines 
warm up quickly and maintain a nearly constant temperature of 
about 180 deg. 

Detonation is controlled chiefly by the water feed to the car- 
buretors. This functions semi-automatically, water cutting in at 
a definite throttle position. A manual control permits cutting 
off water entirely when not required. Due to the water vapor, 
these engines are particularly free from carbon deposits, no 
removal being required between shopping periods. Detonation 
control is assisted by the mixture which enters the cylinders 
cold since the air and fuel is not preheated. 

In converting from gasoline to distillate, it is usually neces- 
sary to lower the compression, a pressure of about 65 Ib. being 
ideal. 

Pistons and rings have received considerable attention. 
Aluminum alloy pistons are advantageous because of the reduc- 
tion of the central hot area. Sizes up to 10 in. diameter are in 
service on the distillate engines. Rings of various types and 
materials have been tried. “Electric-Steel” rings, two 5/32 in. 
wide in each groove, are very satisfactory and of relatively 
low cost. The seal is good and the service life of rings and 
cylinder walls is longer than with cast-iron rings. In a few 
instances excessive dilution has been checked by substituting 
these rings for the ordinary types. 

Other important engine details require consideration. Intakes 
should be on the opposite side from the exhaust to permit satis- 
factory carburetor installation. Portage to intake valves should 
be direct and free of pockets producing eddy currents. Valves 
should be timed to avoid a back-puff through the carburetors. 
Adequate crank case ventilation removes vapors which other- 
wise condense to the detriment of the oil. Bearings should 
be liberal and crankshaft balanced to obtain a low unit bear- 
ing pressure suitable for diluted oil. 

Better ignition equipment is a present need for rail-car 
engines. It should be more substantial and permit of accurate 
adjustment. The several spark plugs in each cylinder, usually 
four, must have the firing period accurately synchronized and 
the gaps uniform. A serious fault in the ignition causes an 
increase in crank case dilution and reduced power output. 


Effect of Dilution on Lubrication 


Since dilution is the major problem encountered with dis- 
tillate engines it follows that an important phase of operation 
is a close watch and changing of the lubricating oil at proper 
intervals. , 

No definite mileage is established per change of oil, this being 
governed by the rate of dilution. Mileage at the present time 
varies from 300 to 600, which is an increase over that obtained 
at the start with the high-speed engines. . 

Excessive lubrication costs which would otherwise result 
from the frequent oil changes are counteracted by reclamation 
of the oil. Six reclamation plants have been established at 
locations convenient to servicing points and the oil removed 
from crank cases is restored to its original condition or better 
at a fraction of the cost of new oil. Oil is now being re- 
claimed at approximately 17 cents per gallon. 

The oil, when removed from crank case for treatment, shows 
from 10 to 30 per cent dilution and the recovery is about 65 
per cent of good oil and 35 per cent of heavy distillate. The 
latter is used in locomotive cleaners, for penetrating oil, etc. 

Oil radiators of liberal size have been applied to all cars, the 
independent cooling circuit having an engine-driven pump sepa- 
rate from that supplying oil to the bearings. Cooling controls 
the viscosity of the diluted oil. This cooling function is 
semi-automatic. The thinner the oil, the more effective the 
cooling, and when cold and heavy a portion of the oil by- 
passes the radiators through an automatic valve. 

Cooled oil contributes to detonation control by cooling the 
central hot area of the piston, also reducing the carbonization 
of oil on the underside of the piston. 

Eliminating excessive exhaust back-pressure is imperative 
regardless of the fuel used. This is to prevent burning of the 
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exhaust valves and seats, and rapid deterioration of exhaust 
pipes. 


The Union Pacific design of light-weight cast-iron pipes . 


causes little back pressure, remains relatively cool, and is rea- 
sonably quiet. These pipes weigh no more than similar pipes 
of steel, but withstand heat better. 

A very satisfying fuel feed system has been developed for 
distillate burning cars, which is equally suitable for gasoline. 
Electrically driven rotary pumps of the “Viking” type deliver 
fuel from the tanks directly to small reservoirs on the carbure- 
tors, excess fucl overflowing hack to the tanks. Relief valves 
on the pumps maintain a pressure of 2 to 5 1b., depending on 
the lift of the fuel above the pumps. One pump is provided 
ior each fuel. 

Floats and valves are eliminated from the carburetors, these 
parts previously requiring frequent adjustment and replace- 
ment. Pumps are more reliable than the vacuum system, and 
climinate the fire hazard of the pressure fecd. No fuel is 
stored in the engineroom, and the small quantity in the car- 
buretors returns quickly to the tanks when the engine stops. 

Large strainers and water separators are provided which, 
with the continuous movement of the fuel, prevents freezing 
of fuel lines. It is noted that with the elimination of air pres- 
sure on the fuel but little water accumulates in the tanks. 


Operating Results 


It has been the aim of this paper to tell what has been ac- 
complished with distillate fuel, elaborate statistics being pur- 
posely omitted. However, the test performance of a new Hali- 
Scott equipped car is interesting, because, while it excels aver- 
age performance, it indicates the progress made and possibili- 
ties of the fuel. The temperature during the test averaged 
about 5 degrees below zero. 


Length of round trip (2 days) 550 miles 
Fuel used, round trip .........- 240 gals. 

Oil put in crank case ....... 14 gals. 
Diluted oil removed ....... 0.0.02 cee cece eee eee eens 14 gals. 
Percentage of dilution .......... 2. ccc eee eee eee eens 26 per cent 
Lubricating oil reclaimed .......... 000 eee eee eee eee 9 gallons 


This indicates a dilution equal to 11⁄4 per cent of the fue 
used and that 3.7 gallons of lubricant was consumed and re- 
placed with distillate. 

The 26 per cent dilution in the best lubricating oil does not 
approach the danger point in these engines with their liberally 
proportioned bearings. 

The fuel performance of 2.3 miles per gal. is better than 
average, but may be accounted for by fact that the equipment 
is new, of latest type, and in best condition. Also some long 
grades, downhill in the direction of the heaviest traffic are 
favorable to low fue] consumption. 

The car used in the above run weighs 102,000 lb. and pulls 
an 85,000-Ib. trailer. 

The average miles per gallon of all cars during the year 
1928 is as follows: 

McKeen type cars .. F Son 2.3 miles 
Gas-electric cars .... 1.7 miles 
Average of all cars 2.1 miles 

The McKeen cars are lighter and do not pull heavy trailers 
as do the gas-electric. On a weight basis, the fuel consumption 
of the gas-electrics compares favorably with the direct mechan- 
ical drive McKeen cars. 

Specifications for the distillate used by the Union Pacific are 
given for comparison with that available in other districts. 
Trade name “Prime White Distillate,” supplied by Wyoming 
refineries; specific gravity .84, corresponding to 35.9 deg. A. 
P. I.; distillation—initial 362 deg. F.; end point 614 deg. 
F.; viscosity 34, at 100 deg. (Staybolt) ; heat value, 18700 B. t. 
u. per Ib. 

It is possible that the extent of the use of distillate will be 
determined largely by the availability and price of suitable 
grades in various districts. Unquestionably, however, either 
distillate engines or a comparable form, such as Diesels using 
low grade fuels, will ultimately supersede the gasoline engines. 
The heavy fuels will always remain at a lower price level than 
gasoline; no utility is sacrificed by their use, and they are gas 
tax free. 

With interest awakened in the use of the heavier fuels, de- 
velopment is encouraged and undoubtedly new devices of vari- 
ous types will be proposed. Already a number of new ar- 
rangements are in experimental operation. For some of these 
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using the vaporizing principle, no particular success 1s predicted 
in rail car service, wherein the power requirements are severe 
and subject to constant variation. Vaporizing or “Hot Spot” 
types have been tried many times and results have always 
proved disappointing on rail cars. 

Developments with the atomizing type carburetors contem- 
plate the complete elimination of gasoline for starting and 
warming up of the engine. This will further increase the econ- 
omies of these engines, and remove such fire hazard as still 
exists from the presence of small amounts of gasoline in the 
engineroom at starting periods and from the storage of this 
fuel under the car. 

After 15 years of experience in operating rail motor cars 
with low grade fuel, we have faith in the future of the dis- 
tillate engine, and we will continue to contribute our exper- 
ience toward its perfection and general use. 

From time to time we have contemplated the introduction of 
Diesel type rail cars, bearing in mind the successful operation 
which some of our neighbors secured with this type. Each 
time, however, our studies have indicated that we are prac- 
tically as well off in actual operating costs, and better off from 
the standpoint of initial investment and weight. 


Discussion 


Mr. Demarest: I have listened with a great deal of 
interest to Mr. Fetters’ paper in connection with the 
Union Pacific’s experience with distillate oil burning 
engines. The question of the so-called gas-electric cars 
and non-paying steam service is a pretty vital proposi- 
tion for all of us. 

We have numerous steam service operations that 
run heavily in red ink, and we have eliminated all the 
non-paying service that the state commissions will let 
us take off, and we have been searching for a substitute 
unit for steam which will at least save us money by re- 
ducing the loss. We tried out recently a development 
which seems to me to have some practical promise. 
The application of steam engines for purposes of this 
kind has always been restricted, due to the fact that no 
one has got a steam generator which was adequate, 
and could be placed in a small space. The International 
Harvester Company has apparently developed such a 
steam generator, and the installation was interesting to 
me, because I can see that if the generator is elastic, 
the question of limiting power is in a measure met. 
That leads to the question as to whether it will not 
eliminate some of the smoke at large terminals. 

Regarding fuel consumption, we have, of course, used 
a steam unit, with fuel very much lower in grade than 
gasoline. Buying gasoline in carload lots, it costs ap- 
proximately 10 cents a gal. We used with the steam 
engine a fuel called furnace-gas oil at about 6 cents a 
gal. because we could get it conveniently at that time. 
Our understanding is that the steam generator would 
use a still lower grade of oil called gas oil, at 4 or 41%4 
cents a gal. Even with the excessive fuel rate of the 
furnace for the steam engine, the oil cost was much 
lower than gasoline. I was much surprised to hear that 
you average 2.3 miles to the gal. with your distillate, 
particularly when you made the further statement that 
you carried a 185,000-Ib. train. Am I correct? 

Mr. Fetters: One car. 

Mr. Demarest: It was a single-unit car, and not a 
car with an ordinary trailer? 

Mr. Fetters: Yes. 

Mr. Demarest: In our new service, the motor-car 
unit weighs approximately 90,000 Ib., and ordinarily we 
carry a standard trailer that weighs 96,000 1b., so that 
our gas consumption runs about 34 gal. to a mile, which 
is not nearly as good a figure as you gave, but it does 
not seem to me that we have yet reached the ultimate of 
experience with these motor-car units. I know that the 
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Canadian National, is spending a great deal of money 
on the development of the Beardmore Diesel engine, 
and we have got three cars that are said to have 325 
h. p. I don’t think we are safe on any engine that will 
develop less than 500 h. p. 

Mr. Fetters: We have not reached the maximum 


horsepower of the gas-electric engine yet. The Rock 
Island is operating three cars with dual 400-hp. units. 
They are operating successfully, and I see no reason 
why a unit of 500 hp. is not advisable. I agree, how- 
ever, that when greater power is required, we should 
seriously consider the Diesel engine. 


Report on Electric Rolling Stock 


The report includes five subjects. 
The first of these is a description 
of the Pennsylvania-Philadelphia 
Suburban Electrification. This is 
not included in the following ab- 
stract as a separate article on the 
same subject is included in this issue 
of the Railway Age. Part 2 con- 
cerns “The Problems and Solutions 
Incident to the Ventilation of Elec- 
trical Apparatus on Cars and Loco- 
motives.” It is included herewith 
in full. Part 3 describes an exten- 
sion to the electric-locomotive re- 
pair shops of the New Haven at 
Cos Cob and is also included in 
full. The fourth subject concerns 
“A Standard Method of Rating 
Electric Locomotives” and is being studied by the committce, 
but because of difficulties involved, no conclusions are in- 
cluded in the report. Part 5 tabulates the locomotives of the 
world placed in service during the year 1929 and supplements 
the compilation of data included in the 1928 report. This 
tabulation, which is not included in the following abstract, 
lists 144 locomotives, including 14 for the United States, 2 for 
Mexico, 3 for Brazil, 22 for British India, 7 for Japan, 56 
for France and 40 for Italy. 


W. L. Bean 
Chairman 


Ventilation of Electrical Apparatus on Cars 
and Locomotives 


In all electrical equipment, heat is generated by the pas- 
sage of current. If this heat is not dissipated fast enough, it 
accumulates and the temperature reaches a point which will 
damage the insulation. When liberal design is possible, the 


View showing four old type monitor skylights over portion 
built some years ago, and the new continuous type 
with ventilators furnished on new extension— 
the continuous type gives a great deal 
more light in the section it is 
on and to the main build- 
ing adjoining 


amount of heat generated will be small, and the natural radia- 
tion from the surface of the apparatus will be sufficient to 
prevent excessive temperatures, many of the older types of 
equipment being in this class. On railways rolling stock, how- 
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ever, space and weight are at a premium and design is re- 
stricted thereby. The demand for more and more power on 
cars and locomotives has made design progressively more 
difficult, and it is often necessary to resort to artificial means 
for cooling the electrical equipment. Since air is the medium 
to which the heat must be transferred, all systems ultimately 
resolve themselves into one of air circulation, even though an 
intermediate medium, such as oil, may be employed in addition. 

The problems involved are essentially of two characters: 
One, to provide the necessary means for causing the air to cir- 
culate and to conduct it to and from the apparatus within 
spaces which are usually limited; the other, to separate out 
from the air, as much as possible of the dirt, snow, water 
and other foreign material which it may contain and which 
is injurious to the apparatus. With the immense amounts of 
air required on large electrical locomotives, both these prob- 
lems become of major importance. 

The obvious method of securing the desired circulation of 
air is the use of a power driven fan. In some cases of rotat- 


New Haven electric locomotive shop—The five track section 
on right is the extension added in 1928—It is 
used as inspection and finishing shed for loco- 
motives and cars and for overhauling 

multiple,-unit cars 


ing apparatus, the fan may be attached to the revolving part 
within the apparatus itself. In other cases such as transformers 
where there are no moving parts, or in the motors of large 
locomotives where the rate of cooling must be high and con- 
tinuous, fans driven by independent motors are generally used. 

For apparatus in which the design is not too restricted, such 
as most direct current car motors, the self-ventilated arrange- 
ment is suitable and admirably simple. The fan is built into or 
attached to the armature, and revolves with it. The motor 
frame may be entirely enclosed, to keep out dirt, etc., in which 
case the fan circulates the air within the motor, forcing it 
over the heated portion and into contact with the external 
shell through which the heat is conducted to the outside air. 
If this method is insufficient, openings, usually at each end of 
the motor, may be provided. Cool outside air is drawn in 
through one sct of openings and the heated air is expelled 
through the other set. Since this arrangement draws in a 
certain amount of dirt, the inlet openings should be designed 
to reduce the ingress of solid material as much as possible. 
In winter, snow conditions may prove serious to motors located 
close to the track, since, in addition to the snow which may be 
drawn in with the air, packed snow in large quantities may be 
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forced into the motor. It is customary to provide means for 
partly or wholly closing the openings in winter, which of course 
reduces the ventilation, but since all temperatures are low in 
winter, less ventilation is required. 

Self-ventilation provides cooling in proportion to the speed 
of the apparatus itself, and unfortunately in the case of motors, 
the rate of heating is usually highest when the speed is low. 
The arrangement is not suitable where continuous ventilation 
is required, or where a considerable proportion of the move- 
ment is slow. For special apparatus which runs at constant 
speed, such as phase converters or motor generators, it may 
be made very effective. 

The real problems are encountered where such large amounts 
of air are involved as to require forced ventilation. In such 
cases, blowers of conventional design, driven by motors, are 


Interior view under roof equipped with continuous 
skylight 


generally employed. The system may involve pressures, or suc- 
tion, or both. Pressures, up to six or eight inches of water 
are used. Ordinarily blowers are located inside the cab of 
locomotives, or underneath the body of cars. In locomotives, 
several blowers may be required. These, with their motors, 
are large in size, and if remote from the apparatus which they 
ventilate, require air ducts, also of large proportions. Thus the 
space factor for ventilating equipment becomes highly import- 
ant. Individual blowers for different pieces of apparatus re- 
duce the space required for air ducts, and also the pressure 
losses therein, but blower units are large and of irregular 
shape, and when their location is governed by proximity to the 
apparatus which they ventilate, their installation may be diff- 


View showing 30-ton crane, inspection pits, aerial inspec- 
tion platforms (Crow’s nests) and depressed floor 


cult. The number and arrangement of blowers to be used will 
depend entirely on conditions existing on the particular layout 
being considered, giving consideration to the space available, 
and to the segregation desired in case of failure. 

„To decrease the size of ventilating equipment, high air velo- 
cities are employed. It is usually impossible to make duct 
connections without change of direction, and much loss of 
Pressure may result if the effect of suddenly changing the 
direction of air, flowing at high velocity, is not appreciated. 


Ducts or other connections should be as short, as large in 
section, and as straight as possible. Where bends are neces- 
sary, they should be of the greatest possible radius. Vanes 
properly arranged inside a bend may be employed to materially 
reduce loss of pressure. Consideration should be given to 
using frame members as air ducts, modifying them if neces- 
sary to give best results. 

When provision must be made for relative movement be- 
tween parts, as in the case of motors mounted on a swivel 
truck, flexible ducts must be employed. These are usually of 
canvas, accordion pleated. They are usually treated with some 
water-proofing material such as linseed oil, but there is a de- 
mand for something which will be preservative, flexible, and 
at the same time fireproof. Canvas ducts are not infrequently 
set on fire by brake shoe sparks or motor flash-overs. 

A ventilating system should be so designed that the air sup- 
ply can be stopped quickly in case of fire inside the apparatus 
being ventilated. Modern insulation is to a considerable extent 
non-inflammable, and a fire, if not supplied with air, will soon 
smother itself; but if blown by the forced ventilation, the 
tire will continue and result in serious damage. Provision 
should also be made for cutting off the air from defective ap- 
paratus, and transferring it to other apparatus which may pos- 
sibly be used to a higher capacity. 

The problem of freeing the air from dirt and snow, es- 
pecially the latter, is serious. Either one is detrimental to 
electrical equipment and should be excluded. The combina- 
tion of water from melting snow, with dirt already in a 
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View of new extension showing large amount of natural 
lighting provided by the large windows 


motor or transformer, is almost sure to cause trouble. The 
quantity of snow involved, during blizzard conditions, in a 
locomotive requiring 30,000 to 40,000 cu. ft. of air per minute, is 
enormous. In addition to locating intakes where they will be ex- 
posed to the minimum of dirt or snow, and to protecting them 
by louvers so designed as to deflect the dirt or snow as much 
as possible, two general methods of separation are employed: 
(1) Use of a settling chamber where the air moves at a low 
velocity and permits solid matter to settle out by gravity; (2) 
Some form of filter. 

On slow moving locomotives, intakes located under the floor 
of the cab will probably be less subject to snow than elsewhere. 
They will, however, be exposed to road dust and particularly 
to dust when wheels are sanded. On high speed locomotives 
and cars, intakes well above the tracks are probably preferable, 
to avoid snow or dirt which is swirled up by the movement. 
Care must also be given in locating intakes to prevent hot air 
discharged from the apparatus, being drawn in and re- 
circulated. A 

In locomotives, the cab is often used as a settling chamber. 
This is quite satisfactory if too much air is not required. In 
any event, the intake openings must be located to be as far 
from fan suction as possible, and louvers should be arranged to 
decrease the velocity of the air at once after it has entered the 
cab. Sometimes the cab windows are used as intakes, being 
opened or closed by the engine crew according to weather con- 
ditions, to give the best results. Snow should be caused to 
settle out in aisles where it will not damage apparatus and 
where it can be shoveled out if large quantities accumulate. 
Reduction in the amount of air used in cold weather should 
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be considered as a possible help, but since this may also affect 
the distribution of the air within the apparatus, the quantity of 
air should not be reduced without study of effects. Re-circula- 
tion of a part or all of the air in cold weather may be used to 
advantage in reducing the amount of air, and consequently of 
snow, brought in during winter months. 

To keep out dust and snow, filters of various types are some- 
times used. These are in the form of screens of coarse mesh 
cloth, or else some one ot the commercial types of oil 
covered metal screen filter or modifications thereof. 

The cloth screen should be arranged to give the maximum 
area. Wedge-shaped cloth bags on screen supports make an 
effective arrangement. The cloth should be open meshed to 
permit the passage of air, but fuzzy to catch the particles of 
dirt. A wool cloth, known as “scarfing” and similar to bunt- 
ing, has been found most suitable. Cloth screens are very 
effective, but fill up rapidly with the dirt they entrap, and re- 
strict the air. They should be of as great area as possible, and 
so arranged that they can be readily cleaned by blowing, by 
vacuum, or by removing and beating. They must be enclosed 
to protect them from mechanical injury and from any source 
of fire. The enclosing box is liable to become filled with snow 
during winter weather, and consideration should be given to 
preventing this. 

Oil covered screen filters of commercial types are very effec- 
tive in stopping dirt and snow, but due to the great quantities 
of these substances encountered, particularly under a car rapid- 
ly lose their effectiveness and obstruct the air. They are also 
very difficult to clean. If used, much more than the usual area 
should be provided to lengthen the cleaning periods. They are 
also subject to fire and must be protected from brake shoe 
sparks and other sources of ignition. A modification of this 
type of filter, consisting of a number of layers of coarse screen 
or expanded metal, dipped in oil, is giving good satisfaction 
when applied to the fan suction of locomotives. It is not as 
efficient as a commercial filter, but retains a great proportion 
of the dirt, and may be cleaned by burning off the dirt and oil. 

Ventilation of electrical equipment on electric rolling stock 
is, therefore, a subject of major importance. With increasing 
demands for concentrated power, the ventilation requirements 
become more severe, and the difficulties increase. There is no 
possibility of framing hard and fast rules, and the individual 
conditions of amount of air required, arrangement of apparatus, 
weather to be encountered, etc., coupled with some knowledge 
of the performance of ventilating apparatus, must govern each 
design. 


The Extension to the Locomotive Repair 
Shops of the New Haven 


The New York, New Haven and Hartford Railroad com- 
pleted this year an extension to the Van Nest repair shops 
which the members of the Committee on Electric Rolling 
Stock visited just after completion. This addition is 106 ft. 
wide by 375 ft. long and contains five tracks. The building 
is of steel and brick construction with a fireproof roof. The 
greatest possible amount of window space has been provided 


along the sides of the high section. Over the low section, a 
continuous skylight admits all the light possible. This is a 
decided improvement over the Monitor. type of construction 
and is recommended for the consideration of any members 
erecting new shops. The doors are electrically operated and 
protected by limit switches so that they are practically auto- 
matic. Air heaters cquipped with electric driven fans are pro- 
vided in addition to radiators located in the pits. This pro- 
vides good heat and is well distributed. It will be noted that 
the building is well equipped with ventilators. The electric 
lighting is very complete and outlets are provided so that ex- 
tension cords can be plugged in at convenient intervals. The 
high section is served by a 30-ton crane with a 5-ton auxiliary 
hook. This enables the removal of pantagraphs, air tanks, 
reservoirs, etc., without the necessity of moving the locomotive 
into the main shop. 

The new extension, like other parts of the shop, is provided 
with outlets conveniently spaced for compressed air, Selas gas, 
oxy-acetylene, electric arc and 550-volt direct current test line. 
Easy access to the roof of the locomotives and cars has been 
provided by means of aerial platforms and so-called crow’s 
nest, which can be seen in one of the photographs. 

The floor is depressed 15 in. below the top of the rail to facil- 
itate working on the trucks and running gear. Wide, deep 
pits, running the full length of each track, except for a dis- 
tance of about 12 ft. on each end, enable inspection and work 
on trucks, motors and other apparatus. 

The building, formerly occupied as a finishing and inspec- 
tion shed, has been converted into a paint shop. Here adjust- 
able scaffolding has been provided and also metallic shelving 
so that the parts of the car removed during the painting opera- 
tion can be neatly and efficiently stored and handled. These 
parts are seat backs, cushions, lamps, curtains, window sash, 
doors, hardware, etc. Special boxes, shelving, tanks, etc., have 
been provided for keeping stencils, brushes, paint, etc., in a 
room adjoining the paint shop. 

A vacuum cleaning system has been installed. It consists of 
a fixed exhauster driven by a motor. Two pipe lines run the 
length of the shed so that a car on any track can be reached 
by attaching a hose. 

The complete facility, of which this extension is a part, 
handles general overhauls and heavy running repairs on elec- 
tric locomotives and multiple unit cars. In addition, the month- 
ly inspections on freight locomotives and switcher locomotives 
are handled. i 

The report is signed by: W. L. Bean (chairman), mechanical 
manager, New York, New Haven & Hartford; J. H. Davis, 
chief engineer electric traction, Baltimore & Ohio; J. V. B. 
Duer, electrical engineer, Pennsylvania; R. Beeuwkes, electrical 
engineer, Chicago, Milwaukee, St. Paul & Pacific; R. G. Hen- 
ley, superintendent motive power, Norfolk & Western; H. A. 
Currie, electrical engineer, New York Central; E. W. Jansen, 
electrical engineer, Illinois Central; J. W. Sasser, superinten- 
dent motive power, Virginian and L. C. Winship, electrical en- 
gineer, Boston & Maine. ; ; 

The report was adopted without discussion. 


50-ton flat car built for the Union Pacific by the Bettendor f Company 
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Great Advances in Mechanical Department 


By W. M. Jeffers 
Vice-President, Union Pacific System, Omaha, Neb. 


In a brief informal talk, W. 
M. Jeffers, vice-president in 
charge of operation of the 
Union Pacific System, ad- 
dressed the members of the 
convention, paying a warm 
tribute to the efforts of me- 
chanical department officers in 
effecting improvements, and 
particularly in promoting long 
locomotive runs with their at- 
tendant economies. Mr. Jef- 
fers said in part: f 

“It is not just clear what I 
can say to you that might be interesting. Naturally, 
having come up through the ranks, I am interested in 
mechanics, and I am interested in the things that you 
men are thinking about. I am impressed with two 
things, always, about a railroad. It is the most exact- 
ing business that there is. Men in other lines of busi- 
ness can go back and correct their mistakes or errors, 
but in the railroad business we cannot go back and cor- 
rect errors at some future time as we would like to. 
Again, I am impressed with the fact that railroading 
is the one business that a man must learn from the other 
fellow. There is no course in universities or colleges, 
there are no text books from which a man can learn 
the railroad business. He must learn it from the other 
fellow. I take it that most of you men have come up 
through the ranks from apprenticeship and you know 
the game. You have jearned from the other fellow in 
the same kind of work. 


Wm. M. Jeffers 
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“I am impressed also with the fact that, particularly 
in the mechanical department, we have made the great- 
est advances. That is more true, I would say, in the 
last 15 or 20 years than in the years preceding. In the 
old days railroad men got in a rut, and what was good 
enough for the other fellow that went before was good 
enough for them. That is not as true in these later 
days. 

“I find that mechanical men on all the railroads are 
seeking to effect improvements in connection with their 
respective departments. So we have the big, high-speed 
locomotive that is economical in fuel. We have the 
long locomotive run, and that is something that will save 
the railroads more than any one thing yet attempted— 
brought about entirely by the ingenuity of you mechan- 
ical men. Naturally, we fellows that have not learned the 
mechanical game must look to you men for improve- 
ments of that nature. I have been particularly im- 
pressed with the long locomotive runs. They save 
power and money and conserve time. 

“I am interested in what you are attempting to do, 
and I want to compliment you on what you have done, 
and again suggest to you the advisibility and necessity 
for looking a long way into the future. When prepar- 
ing reports and considering any subject, it seems to me 
important that you look as far ahead as possible. I 
want to say again that those responsible for the oper- 
ation of railroads are relying on you mechanical men. 
We are more than pleased and more than happy to say 
to you that you have not only done what you were ex- 
pected to do, but you have accomplished the almost im- 
possible.” 


Locomotive and Car Lighting 


The committee was directed to in- 
vestigate and report on locomotive 
head-end train lighting, particularly 
for suburban service. The commit- 
tee has also been investigating (a) 
the positive mechanical axle-gener- 
ator drive and (b) revision of the 
present axle-generator — sptcifica- 
tions. 


Head-End Train Lighting 


Since the last annual meeting no 
substantial increase in suburban 
head-end train lighting has come to 
the notice of the committee. The 
present installations are operating 
very satisfactorily, both in’ regard 
to service and cost, and your committee feels that this method of 
lighting suburban trains has proved its reliability and economic 
value under suitable conditions. 


The committee has given considerable study and thought to 
the subject of furnishing electrical energy for main-line pas- 
senger trains by means of a turbo-generator mounted on the 
locomotive and the use of a minimum size storage battery on 
each car, 

The committee reccgnizes the difficulties encountered with 
the present system of axle-generator lighting due to the con- 
stantly increasing demand for electrical energy for the opera- 
tion of current-using devices such as electric refrigeration, 
gzonators, toasters, cigar lighters, drink mixers, dish washers, 
pressing irons, radios, electric water coolers and heaters, and 


W. E. Dunham 
Chairman 
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other various current-consuming equipment. The committee 
also recognizes the difficulties, particularly during winter 
months, with the belt-driven equipment in maintaining proper 
lighting service on cars in certain sections of the country, 
which is further reason for serious study and consideration of 
an electric-current system which will possibly obviate this dif- 
ficulty. 

The committce further recognizes that 1f a successful head- 
cnd system can be developed it may have great economic 
possibilities over the present axle-lighting system. The prob- 
lem, however, has many intricate complications and is one 
that will require a great deal of study and slow progress is to 
be expected. 


Positive Mechanical Axle-Generator Drive 


It has long been recognized that the belt drive of the axle- 
lighting system has been the outstanding limitation in the re- 
liability of this system, particularly in those sections of the 
country in which extremely cold weather, ice and snow are en- 
countered. The committee therefore has been investigating 
the possibility of the direct mechanical drive for axle gener- 
ators, such as would not be liable to failure under adverse 
weather conditions and loads which will retain the flexibility of 
the present axle-lighting system and permit of more efficient 
and larger generator capacities when needed. 

There are several positive-drive equipments on test on rail- 
reads in the United States and Canada at the present time, 
some of which show promising results. After these equip- 
ments have been in service for some time the committee expects 
to be in a better position to judge the merits of these devices. 


The committee recommends that Section “H,” page 40, para- 
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graph “D” of the manual of Standard and Recommended Prac- 
tices be changed to read: . 

The generator shall be safe to operate both electrically and mechanically 
at an armature speed of 1,800 r.p.m. for generators having a minimum 
full-load speed of less than 700 r.p.m.; and 2,500 r.p.m. for generators 
having a minimum full-load speed of 700 r.p.m and higher. 


This value shall be known as the “maximum speed” in r.p.m. of the 
generator. 


High-Speed Tests —The committee recommends that Sec- 
tion “H” page 44, paragraph 16, be changed to read: 


Immediately after temperatures have been taken in connection with 
the above heat tests the generator shall be operated continuously for 15 
minutes at the full rated load, one-half of the time in one direction and the 
other half of the time in the opposite direction, at a speed of 1.800 r.p.m. 
for generators having a minimum full-load speed of less than 700 r.p.m.; 
and 2,500 r.p.m. for generators having a minimum full-load speed of 
700 r.p.m. and higher. 

This test’ shall be conducted with inspection covers removed. 

The generator shall perform satisfactorily both electrically and me- 
chanically at these speeds. 


Locomotive Lighting.—-It is also recommended that “Locomo- 
tive Lighting—Recommended Practice, adopted in 1920, revised 
in 1927,” which was apparently omitted through an oversight, 
after having been approved by Ictter ballot as announced by 
Circular DV-559, dated Octoher 20, 1927, be restored to Sec- 
tion “H” of the manual as covered on pages four to six, in- 
clusive. 


Recommendations for Future Work 


The committee recommends that it be permitted to con- 
tinue its investigation of (a) locomotive head-end lighting for 
main-line passenger trains and, (b) locomotive head-end light- 
ing for suburban trains. It also recommends the continuation 
of the investigation and report of positive mechanical axle- 
generator drive. 

The committee also recommends a revision of the schedule 
of incandescent lamps, appendix “C” and “H” of the manual 
and that consideration be given to the adoption of a standard 
lock and key for generator and Jamp-regulator lockers for all 
cars used in interchange service. 

The report is concluded with an acknowledgment of the 
committee’s appreciation of the assistance rendered by the 
Association of Railway Electrical Engineers through its vari- 
cus committees. 

The report is signed hy: W. E. Dunham (chairman), super- 
intendent car dept., Chicago & North Western; E. P. Chase, 
assistant engineer, Pennsylvania; H. A. Currie, electrical en- 
gineer, New York Central: E. Wanamaker, electrical engineer, 
Chicago, Rock Island & Pacific; E. W. Jansen, electrical en- 
gineer, Illinois Central; A. E. Voigt, engineer car lighting, At- 
chison, Topeka & Santa Fe; E. Lunn, electrical engineer, Pull- 
man Company, and P. J. Callahan, supervisor locomotive and 
car electric lighting, Boston & Maine. 


Discussion 


Mr. Dunham: Almost daily your committee is being 
advised of new developments in the positive drive and 
also in the application of so-called head-end.systems of 
electrical generation. That is one of the reasons why 
the committee has not felt that it was desirable or ad- 
visable to make any definite suggestions or recommenda- 
tions at this time. We have felt that the best results 
would be obtained if we could keep in touch with these 
developments, so that when there is a little more uni- 
formity in the practices and in the application of these 
various devices we can give some definite report as to 
head-end systems on both suburban and main line trains, 
and also some report or suggestions or advice on me- 
chanical drives. 

Chairman Smart: On the Canadian National. where 
we have one of the worst climates and worst snow con- 
ditions we are trying out direct drives. We are not in 
a position yet to state definitely the merits of the dif- 
ferent drives. The chain drive is not a new thing, but 
it is giving us very good results. It is not a patented 
device. It is a sprocket on an axle with a chain. In 
the winter months we get the full output of the machine. 
This method is not as economical as the belt drive, but 
we do save in train yards by not having to charge bat- 
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teries, because the car arrives with the batteries fully 
charged. 

I think it is a good idea of the committee in recom- 
mending a universal type of key for all railroad car 
electrical lockers. Many railroads have their own keys 
for the switch lockers, which are placed in the hands 
of the trainmen or the switchmen. If cars go off the 
line, access must be provided to these electrical switch 
lockers. 


Mr. Chambers: I want to ask in regard to this sproc- 
ket chain drive, or direct drive; whether any noticeable 
effect has been developed on the generator itself? 

Chairman Smart: We have never noticed anything 
wrong with our generator, but we did get wear on the 
sprockets in the warm weather when we had dust and 
dirt. 


Mr. Demarest: I don’t want to discuss this excellent 
paper from a technical standpoint at all, but I do want 
to point out two things that have happened and caused 
more annoyance in train operation than anything else 
connected with electric lighting systems. One is the 
burning out of incandescent lamps. This committee has 
done excellent work, but I have not seen any place yet 
in the investigation where the question of developing 
a lamp which would give us more reliability and longer 
service has been pointed out. Our principal train de- 
tention is brought about, as far as the lighting system 
is concerned, by the failure of incandescent lamps. An- 
other essential feature that also comes up is the matter 
of broken or lost belts. Some development of the di- 
rect drive is absolutely necessary to make that feature 
of equipment more reliable. 

Mr. Nystrom: The Milwaukee has been slow in go- 
ing into axle lighting equipment. However, we have 
two trains now fully equipped with axle lights. Last 
winter those two trains failed. We had to put on 
dynamo-baggage cars to light the trains. At the pres- 
ent time we are testing the 20-kw., Pyle-National steam- 
drive generator applied to locomotives. We have been 
testing the machines for about three months, so far with 
entire satisfaction. The main feature is the automatic 
turbo-generator which continually compensates for the 
varying electrical demands in the train. This promotes 
full battery charging without overcharge. 

We have not yet experienced over two volts varia- 
tion in the lamp circuits over the entire train length. 
The application is simple, and it should cost less than to 
apply the axle-light equipment. We have not had suffi- 
cient experience to know the ultimate outcome, but it 
looks good so far. The Milwaukee has the 64-volt sys- 
tem and there is no reason why a generator could not 
be applied having a standard of 110 volts. That would 
offer great possibilities. 

A. E. Voigt (Santa Fe): If we go to the head-end 
system, every railroad in the country must go into it 
as a unit, or we will get into trouble with the interchange 
cf cars. At the present time, since the axle-generator 
system has become so generally used on most of the rail- 
roads throughout the country, the railroads have re- 
duced their train line wires to No. 2 copper, and to two 
wires per car. With the head-end system, it would 
necessitate having three wires to the car of No. 000 cop- 
per, in order to keep the voltage drop uniform through- 
out the train. Head-end lighting, in years gone by, has 
not treated our batteries as well as the individual axle- 
light system, due to the fact that it is difficult to have 
a number of batteries connected on a parallel line 
charged from the same source of power and delivering 
to each battery the proper amount of current that par- 
ticular battery should have. Of course, it is possible 
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that some system might be devised to overcome this 
difficulty, but if we do not have better success than we 
have had in the years gone by, what saving we make 
on generator upkeep might be offset by battery cost and 
also automatic control on the individual unit. 

At the last convention it was thought possible to do 
away with the batteries if we went to head-end lighting 
on a transcontinental train, but your committee is a 
unit in saying that we should have a battery on every 
car. 

Even though head-end lighting might prove eco- 
nomical, we have an operation condition to contend with. 
I prepared a consist of Santa Fe train No. 21, leaving 
Chicago, in order to see just what would happen if we 
were to have a head-end generator on this train. No. 
21 leaves Chicago with 16 cars, as a rule. At Streeter 
they cut out one diner; at Morrisfield they pick up a 
diner ; at Kansas City they cut out a sleeper, diner, and 
three baggage cars; at Kansas City they pick up three 
baggage cars, a chair car and a refrigerator-express ; etc. 
If we are going to operate a head-end system we should 
have all refrigerator-express cars wired for train line. 
With this frequent cutting in and cutting out of sleepers, 
the problem of good contact on train lines is a vital 
factor, and we know that with the present system we 
do experience poor contacts where porters and others 
put up the train lines. While some roads may be ex- 
periencing difficulty with belts, due to slipping, as a rule 
this period is a short part of the year. I can say for 
the Santa Fe that we are obtaining, including Pullman 
cars, an average belt mileage of about 80,000 per 
year. I realize that some roads have different problems 
than we have, and that is what the committee is wrest- 
ling with. 

Mr. Rink: We have a number of suburban type 
coaches with four-wheel trucks equipped with clasp 
brakes using A. R. A. brake beams, which necessitates 
placing the pulley off center from the center line of the 
car. 

I would like to know whether anyone has applied 
the mechanical drive to a truck under those conditions. 
We have experienced considerable trouble in the loss 
of belts because of brake beam safety clips having a 
tendency to creep off-along the compression member. 
We found it advisable in such cases to weld the clip at 
a safe distance from the belt so that the belt will not rub 
against the chain. I think it is important to maintain 
the vertical clearance between the brake beam and the 
belt. We find that watching these features saves con- 
siderable belting. 

P. S. Westcott (Pyle-National Company): Mr. 
Voigt has brought up some concrete problems which 
must be met in train lighting, but I have found in the 
final analysis that many of them disappear in thin smoke 
when they are analyzed. One problem had to do with 


the interchange of cars, and, ın that connection, Train 
No. 21 on the Santa Fe was mentioned. It has been 
my experience that every road in the country, of any 
size, has a number of unit equipments; for example, 
the Chief on the Santa Fe, or the Empire Builder on the 
Great Northern. These unit trains have very little in- 
terchange of cars, thus affording an excellent oppor- 
tunity to install the unit train lighting system and get 
the resultant economy. It is true that it would be costly 
to change old lighting equipments all over the country 
to a form of head-end lighting, but the attendant econ- 
omies are such as to more than compensate for the con- 
version expenditure. This is being demonstrated by 
every day service tests. 

Long before I was born, the American Railway Asso- 
ciation was formed and solved problems many times 
more serious than the present lighting problem, and I 
believe it has been the history of the association that 
if the members set their minds to do something, it is not 
very long before it is accomplished. It does not seem to 
me that these objections to head-end lighting are real 
stumbling blocks. Many of the limitations that were 
cited have to do with the former head-end system, 
which, as admitted by almost everyone connected with 
it, has never been developed. It has just existed. 

When talking of train line wire sizes and methods of 
application, it is true that some difficulties have been 
experienced in the past, but, with proper design, it is 
entirely feasible to overcome these difficulties. Many 
of them have already been overcome in actual railroad 
operation. 

Speaking of axle-generator belt slippage, practically 
every northern railroad has had in the past winter an 
exceedingly difficult time with axle-generator lighting 
operation. I can name four northwestern railroads 
whose representatives say that trains lighted under the 
old baggage-car head-end system at it worst never were 
dark, and were dark for the first time under the axle- 
lighting system this last year. The train, described by 
Mr. Nystrom as being lighted from the locomotive, 
carries an axle-lighted diner equipped wth a heavy-duty 
train line, as are all Pullman cars assigned to the Mil- 
waukee. In at least a dozen instances this axle-lighted 
diner, through belt loss or slippage, failed electrically so 
that meals were served by candle light, and all other cars 
in the train continued to be normally lighted from the 
baggage car as usual. The contrast was striking in 
that case. 

It is sincerely hoped that the work of your car light- 
mg committee in investigating the lighting of trains as 
units, from the locomotive, may be carried diligently 
forward, as the data and information on this subject 
secured during the past few months seems to offer great 
possibilities. 

On a motion by Mr. Purcell, the report was accepted. 
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2-8-2 type locomotive built for the Southern by the Baldwin Locomotive Works 


Tractive force, 59,900 lb. Boiler pressure, 200 Ib. Diameter of drivers, 63 in. Cylinder, 
diameter and stroke, 27 in. by 32 in. Weight on drivers, 241.800 Ib. 
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Report on Locomotive Design and Construction 


Your committee has, during the 
year, given further consideration 
to the following subjects: 

Standardization of Fundamental 
Parts of Locomotives. (Exhibit A) 

Exhaust Steam Injectors and Ex- 
haust Steam Feedwater Heaters. 
(Exhibit B) 

Use of Back Pressure and Initial 
Pressure Gages, including Auto- 
matic Cut-off and Control—Reduc- 
tion of Back Pressure on Loco- 
motives. (Exhibit C) 

Standardization of Pipe Unions 
of the nut and nipple type. (Ex- 
hibit D) 

Tender Tank Hose. (Exhibit E) 

Springs and Repairs to Springs. (Exhibit F) 

Formula for computing Tractive Effort of Locomotive 
Booster. (Exhibit G) 

The report of the sub-committees on these subjects is con- 
tained in the accompanying exhibits. 


Exhibit “A’”—Standardization of Fundamental 
Parts of Locomotives 


The work assigned to the subcommittee relates to the follow- 
ing subjects: 


Crossheads. 

Guides. 

Methods of lubricating crossheads and guides. 
Cylinder heads. 

Knuckle joints for side rods. 


In collecting information the subcommittee has received 
recommendations from two locomotive builders and 21 railroads 
operating in all parts of the United States and Canada, and the 
following recommendations are based upon this information: 


CROSSHEADS AND GUIDES 


All the parties addressed, except two roads, reccmmend 


__ 4 (“play equally divided 


two-bar guides and crossheads of the so-called “alligator” type 
with removable shoes. Of the two roads who do not recom- 
mend alligator crossheads, one recommends guides of a special 
box construction, located wholly above the piston rod, and a 
cne-piece crosshead with multiple-bearing flanges to provide 
maximum bearing areas for the resistance of upward and 
downward thrusts. The other road uses the Laird type cross- 
head exclusively. Both roads have had unsatisfactory experi- 
ence with crossheads and guides of the alligator type. A few 
roads recommending the alligator crossheads and guides also 
recommend crossheads of the multiple bearing or Laird 
crosshead types. 
The principal advantages claimed for the alligator type of 
crosshead are: 
Simplicity of construction. 
Freedom from unbalanced inertia forces. 
Equal bearing pressures and fiber stresses in both forward and 
backward motion. 
The disadvantages mentioned in connection with the alligator 
crosshead are: 
Relatively heavy weight. 
Interference with application and removal of front side rods. 
Bearing surfaces exposed to dirt, and lubrication difficulties, 
The advantages claimed for the multiple-bearing and Laird 
type of crossheads are: 
Light weight. 
Better protection against road dust. 


Less lubrication difficulty. 
Freedom from interference with front side rods. 


The principal disadvantage inherent in both these types is 
the unbalanced inertia forces. 

In view of the preponderance of opinion in favor of the 
alligator type, the committee is presenting, in Figs 1 to 9, in- 
clusive, crossheads and guides of this design and recommend 
their adoption. 

As a matter of interest and for information only the general 
design of the multiple-bearing crosshead is illustrated in Figs. 
10 to 12 inclusive and the general design of a Laird crosshead 
by Fig. 13 to 16 inclusive. 
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Figs. 1-4—Recommended crosshead and guides of the alligator type 
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Cast steel is the material used by practically all roads and 
locomotive builders for crossheads, but one road has lately 
developed a forged steel crosshead in which the crosshead and 
piston rod are combined in a single piece. 


METHODS oF LUBRICATING CROSSHEADS AND GUIDES 


All parties reporting information to the committee follow the 
practice of lubricating the bearing surfaces of guides with oil. 
Many different kinds of oil-feeding devices are used for this 
purpose, most of them being manufactured articles that are sold 
by railway supply concerns. The committee has, therefore, not 
considered it advisable to deal with the design and construc- 
tion of these devices. It is, however, interesting to note that 
force-feed lubrication of guides is being used on several roads, 
some of them using fcr this purpose valve oil that is 
pumped to the guides from the same mechanical lubricator 
which supplies oil to the valves and cylinders. Other roads 
apply a separate mechanical lubricator which pumps engine oil 
to the guides only. 

At least two roads are experimenting with soft grease for 
guide lubrication, this grease being applied through Alemite 
fittings. One road reports using, for guide lubrication on- an 
extremely heavy locomotive, an unusually heavy viscous oil, 
which is fed through cups on the guides. In view of the pre- 
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or machined off of the guides, thus maintaining the standard 
distance between guides. 

Practically all roads have, at one time or another, experi- 
enced trouble on account of main rods galling in the cross- 
heads. The committee has endeavored to develop information 
with regard to the means employed to prevent this action. The 
result of the investigation is that several roads do not take any 
special precaution to prevent this action. One road claims 
they have no trouble. At least three follow the practice of 
tapering the end of the main rod. Several make the front-end 
main rod brass project slightly beyond the sides of the main rod, 
with the expectation of preventing the steel main rod from 
coming in contact with the sides of the crosshead. One road 
applies a bronze plate to each side of the main rod, these plates 
being held in place by means of countersunk-head screws. 
Three roads follow the practice of applying bronze rings to the 
inside faces of the crosshead. The committee feels that some 
means of preventing galling between sides of main rods and 
crossheads is of great importance and recommends the use of 
bronze rings, as shown in Figs. 5 to 8, inclusive. 


CYLINDER HEADS 


Figs. 17 to 19, inclusive, represent the practice recommended 
for the design of front and back cylinder heads for locomotive 
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Fig.7 


Crosshead of cast steel (A.R.A.JSid.Spec.Grade8) . 

Shoes of cast iron (A.R.A. Std. Spec. for cylinders, packing rings, ete.) 
For locomotives in heavy fast passenger service, Shoes may be of 
medium bronze, without babbitt inserts. A.R.A. Jtd. Spec. for 
bronze bearings 

Bolts of mild steel. Finished allover 
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Figs. 5-9—Recommended design of alligator type crosshead with bronze rings on inside faces 


ponderance of opinion favoring ordiary engine oil fed through 
guide cups, the committee recommends continuation of this 
practice pending further development of the various new lubri- 
cating systems now under development. 


TakinG Up WEAR 


A majority of the roads recommending crossheads and 
guides of the alligator and Laird types follow the practice of 
relining or renewing crosshead shoes when it becomes neces- 
sary to take up wear in the course of running repairs. A few 
roads, however, use for this purpose special mechanical devices 
which expand the crosshead shoes. Practically all roads apply 
shims between the guides and the supporting lugs on cylinder 
heads and guide yokes, the total thickness of these shims being 
adjusted during shop repairs to compensate for material worn 
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cylinders up to 32 in. in diameter and for boiler pressures 
up to, and including, 300 Ib. per sq. in. The design recom- 
mended reflects the practices followed by a majority of the 
roads and locomotive builders. Attention is called to the fact 
that the guide supporting lugs of the back cylinder heads are 
shown above the top guide and below the bottom guide. It is 
felt that this is preferable to the somewhat prevalent prac- 
tice of placing these supporting lugs inside of the guide bars, as 
it relieves the guide bolts of all tensile stresses. 

The committee was instructed to ascertain to what, if any, 
extent guides have been, or are being applied to locomotives 
without being attached to the back cylinder heads. No rail- 
roads or locomotive builders follow this practice. 

The committee was also requested to ascertain what means 
are being emplcyed, in connection with guide fastenings, to 
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compensate for the heat expansion of guides and cylinders, 
particularly when the guides are attached to the back cylinder 
heads. Only two roads report the application of devices for 
this purpose; all others reporting on this feature state that such 
provision is not necessary. 

Figs. 20 to 22, inclusive, present the recommendations of the 
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Fig.10 
Figs. 10-12—Example of multiple-bearing crosshead 


committee with regard to the design of crosshead or wrist 
pins. Approximately half the parties reporting find it possible 
to apply all crosshead pins from the inside of the crosshead, 
and recommend securing the pins in place with nuts applied 
to the outside end. Several roads find it necessary to apply 
the crosshead. pin from the outside of the crosshead, and a 
number of different devices for holding such pins in place were 
recommended. Several of these devices appear to be patented. 
The committee, however, has failed to find any device for 


fastening cutside inserted crosshead pins that has proven to be 
entirely satisfactory, and is as yet unable to offer any recom- 
mendations regarding crosshead pins inserted from the outside. 
Several roads recommend the use of tapered keys, instead of 
nuts, for the purpose of holding crosshead pins in position. 
This type of crosshead pin fastening appears to be gaining 
favor, and it has been included in the drawings for the benefit 
of such roads as care to make use of it. 
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Figs. 13-16—Example of Laird type crosshead 


Nearly all parties recommend the use of grease for cross- 
head pin lubrication. A number of different devices for this 
purpose were recommended. The committee, however, selected 
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Figs. 17-19—Recommended front and back cylinder heads up to 32 in. in diameter and 300 lb. steam pressure 
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one which appears to have the widest application and has been 
in use for a number of years on the U. S. R. A. standard loco- 
motives built during the late war. The key type of crosshead 
pin fastening introduces some difficulties in connection with 
grease lubrication of crosshead pins. Oil lubrication is there- 
fore used in most cases where this type of fastening is em- 
ployed, the off being applied as shown in Fig. 21. One road 
recommends the use of a grease cup cast integral with the 
crosshead, which appears to possess considerable advantage for 
use in connecticn with any type of crosshead pin fastening, but 
would be particularly advantageous in connection with the key 
type of fastening. This grease cup is shown in connection 
with the key fastening in Fig. 22. 


KNuckKLE JoInts For Sipe Rops 


Figs. 23 to 28, inclusive, represent the recommendations of the 
committee regarding the design of the knuckle joints for loco- 
motive side rods. The drawings are practically self-explana- 
tory, and we are in line with the practice of checking the 
strength of locomotive side roads as described in the Manual. 

The report of the sub-committee is signed by H. H. Lanning, 
(chairman), J. C. Hassett, S. S. Riegel and W. I. Cantley. 


Exhibit “B”—Feedwater Heaters and Exhaust 
Steam Injectors 


The continued increase in the number of applications of feed- 
water heating devices indicates that they have become an essen- 
tial part of the super-power locomotive, and that they are being 
applied in considerable numbers to the more modern locomc- 
tives of lesser power. The following tabulation shows the 
number of Exhaust Steam Feedwater Heaters and Exhaust 
Steam Injectors installed on locomotives in United States and 
Canada, or on order, up to January 1, 1929: 


Feedwater Heaters 


Mfr. “A” Mir. “B” Mfr. “C” Total 

Year Closed Open Closed Feedwater 
Type Type Type Heaters 

1920) 4 
1920 17 33 50 
1921 40 64 104 
1922 319 105 424 
1923 242 730 972 
1924 432 292 724 
1925 357 307 664 
1926 565 339 3 907 
1927 456 461 6 985 
1928 449 362 209 1,020 
Total 2,877 2,697 280 5,854 


D may be not more than 4"less than E 
but should equal E if clearance 
crosshead and front crank pin will permit 


Fig. 20 


eerthees Pin Bearing Pressure 
ag = Bearing Pressure (should 
not exceed 4800 Lb.) 
Piston Thrust (Should notexceed 5000 Lb.) 
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Exhaust Steam Injectors 


Year Mfr. “D” Mir. “E” Total Exhaust 
(Prior to Steam Injectors 

1920) 

1920 

1921 

1922 6 

1923 14 14 

1924 4 4 

1925 74 3 77 

1926 225 225 

1927 53 5 

1928 46 37 83 

Total 676 


422 254 
Note: Above data furnished by manufacturers. 


Exhaust Steam Injectors—It will be noted from the above 
table that the applications of exhaust steam injectors have not 
kept pace with those of feedwater heaters. Your committee 
believes that one of the principal reasons for the decline in the 
applications of exhaust steam injectors in this country has 
been the more complicated manual operation of these devices 
as compared with feedwater heaters and ordinary injectors. 
The manufacturers of these devices have recognized this and 
are endeavoring to modify them so that they can be operated 
as simply as an ordinary injector and are making other changes 
designed to reduce maintenance and increase efficiency. 

‘Feedwater Heaters—Closed Type—At present there are two 
manufacturers of closed heaters in this country, a new type 
having been introduced in 1926. With this heater curved tubes 
are used to take care of expansion without using floating 
headers. The heater unit is mounted on the front of the 
smokebox and conforms to its contour. The pump used is of the 
horizontal single stage turbo-centrifugal type. 

The other manufacturer uses a straight tube heater, with 
floating headers. The heater is placed either over the smoke- 
box or just ahead of the cylinders. The pumps furnished are 
of the positive displacement type; those for the larger sizes 
having two cylinders, which give a more continuous flow. They 
have also been developing a turbine driven unit. A vertical 
centrifugal pump was first tried, but was followed by a hori- 
zontal unit, a number of which were placed in operation during 
the latter part of 1928. 

Improvements have been made on the closed heaters from 
time to time with a view to reducing maintenance and increas- 
ing efficiency. 

Feedwater Heaters—Open Type—The manufacturer of oper. 
heaters has continued the standard single unit using displace- 
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ment pumps, incorporating, from time to time, improvements 
which experience with these pumps has shown to be desirable. 
Difficulties with check valves have been overcome by using a 
larger size boiler check than was standard practice with in- 
jectors, spring loading this valve, and reducing its lift. 


This company has recently developed a new heater in which 
the elements are divided to facilitate applications to larger 
power, and to secure a better weight distribution. With this 
equipment the cold water pump is located under the cab; the 
heater itself is in the smokebox, and the hot water pump 
is located either on the side or front of the engine, and ex- 
hausts directly into the heater. The cold water pump is a 
constant-speed turbo-centrifugal unit, furnishing water in an 
amount determined by the regulator valve in the heater. 
The hot water pump of the horizontal piston type, equipped 
with a valve, automatically controlled by exhaust pressure, 
that reduces the speed of the pump when drifting to a pre- 
determined rate that is sufficiently low to prevent damage to 
bojler from cold water. 


Operation of Pumps on Superheated Steam—With the intro- 
duction of the front-end throttle, a number of roads are 
operating most of their auxiliaries, including the feed pump, on 
superheated steam. 


Economies of Feedwater Heaters and Exhaust Steam In- 
jectors—The saving accruing from feedwater heating is de- 
pendent upon many factors, such as capacity of locomotive 
boilers, topography, operating conditions, outdoor temperature 
and cost of fuel. 

There are incidental savings due to the use of feedwater 


heaters and exhaust steam injectors that undoubtedly exist, 
but are difficult to estimate: an increase in the power of the 
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Exhibit “C’—Back Pressure and Initial 
Pressure Gages 

The 1928 report listed various types of initial and back 
pressure gages and cut-off control devices and recommended 
that roads select the types most likely to meet their service 
requirements and try them out so as to aid in their development 
as they gave considerable promise of effecting more economical 
locomotive operation. 

To show the trend of interest in this direction the committce 
has secured from the principal manufacturers, statements 
showing the number of each kind or style supplied the roads 
during the years 1923 to 1928 inclusive. This information is 
shown in the following table: 
1923 


1924 1925 1926 1927 1928 Total 


918 1508 2181 1793 6400 
— 5 54 59 


Gages 
Locomotive Valve Pilots... - 
Locomotive Back Pressure 

Cut-Off Controls: ....... 32 26 17 s 7 2 92 


Reduction of Back Pressure—The energy developed in the 
cylinders of a'locomotive is a function of the mean effective 
pressure, speed, area of piston and length of stroke. The 
area of piston and length of stroke are constant for a particu- 
lar locomotive, whereas the mean effective pressure and speed 
are variables. The mean effective pressure depends upon the 
sequence of valve events, boiler pressure, back pressure, etc. In 
the operation of a locomotive with a well designed valve motion. 
the one item that is under control of the engineer that materially 
affects the mean effective pressure and economical use of 
steam is the cut-off. The back pressure depends upon the cut- 
off, speed and the size of the exhaust nozzle tip. At a fixed 
speed, with a given size of nozzle tip. the back pressure will 
decrease as the cut-off is shortened; but not in direct propor- 
tion. Back pressure can be looked upon as negative work done 
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locomotive at higher speeds, an increase in equivalent tender 
capacity, and a decrease in the amount of incrustating matter 
carried into the boiler. 

A system of periodic inspection, including cleaning when 
necessary, together with proper running repairs and thorough 
cleaning and overhauling at back shoppings, is absolutely essen- 
tial to successful cperation of feedwater heaters and exhaust 
steam injectors. 

The report of the subcommittee is signed by Geo. McCormick, 
(chairman), H. M. Warden, A. H. Fetters and M. F. Cox. 
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by the pistons in producing draft and disposing of the steam 
used in producing useful work. 

As an example from actual test, a mikado locomotive having 
28 in. by 30 in. cylinders, with 63 in. drivers, and carrying 
180 Ib. boiler pressure, when working hard on a 0.4 per cent 
grade, will with 53 per cent cut-off develop a mean effective 
pressure of 100 lb. per sq. in. at 21 m.p.h., 2086 i. hp., and the 
back pressure will be about 12 Ib. per sq. in. If the cut-off were 
lengthened due to improper operation on the part of the engine- 
man, so as to increase the back pressure to 17 Ib. per sq. in., 
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the steam would not be used quite as expansively, and this 
together with the increase in back pressure would increase the 
steam and fuel consumption about 5 per cent. Such a loco- 
motive working on a division of 151 miles, containing 26 miles 
of continuous 0.2 per cent grade, 78 miles of continuous 0.4 
per cent grade and 47 miles of descending grade, will operate 
over the division under favorable conditions with an average 
back pressure when working steam of about 12 lb. and consume 
per trip about 24 tons of sub-bituminous coal costing $3.00 per 
ton. With an increase in back pressure of 5 Ib. the fuel 
consumption per trip would be increased about 5 per cent or 
1.20 tons, which at $3.00 per ton amounts to $3.60 per trip. 
On the return trip where descending grades prevail, the sav- 
ings would, of course, be less. 

This same locomotive operating on a division having an 
undulating profile with grades of from 0.1 to 1.0 per cent with 
0.1 per cent predominating, will consume about 23 tons of 
Eastern coal in a run of 200 miles with a tonnage train. The 
value of this coal at $4.00 per ton is $92.00, and if the loco- 
motive were operated so that the average back pressure would 
be increased 5 1b., the additional fuel consumed would cost 
$4.60 per trip. . 

These examples serve to illustrate the economic advantages of 
operating with the minimum cut-off and back pressure possible 
under the prevailing operating conditions. 

Initial and back pressure gages properly installed and main- 
tained may be expected to produce the following results : 

Initial Pressure Hand: 1. Indicates to the engineman the 
pressure in the steam chest at all times and enables him to 
know when the throttle is open sufficiently to establish maxi- 
mum steam chest pressure. 

2. Enables the engineman to control properly the correct 
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Proposed standard union thread pieces 


amount of steam to the cylinders while drifting. 

Back Pressure Hand: 1. Enables the engineman to regulate 
the cut-off for minimum back pressure consistent with the 
operating conditions; and independently of any definite loca- 
tion of the reverse lever with respect to the quadrant. 

2. Assists those directly concerned with locomotive perform- 
ance to determine when a locomotive is equipped with the 
wrong nozzle or if changes have been made in the drafting 
arrangement. 

3. Assists the engineman in detecting and locating any 
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marked irregularities in the valve setting and steam distribu- 
tion. 

4. Enables the engineman to visualize the wasteful effect pro- 
duced by dropping the reverse lever below the correct working 
point as shown by the back pressure hand. 

5. Demonstrates to the engineman the harmful effects of 
carrying high water, indicated by a quick rise of the back 
pressure, which is due to the sudden reduction in the tempera- 
ture of the superheated steam, with material loss in fuel 
economy. 


EPS | 


A --— ee 


| ONION TEE 
(Union ov reer) 


WIP NG AS FOLLOWS 
. €- KAKLES NAWE OE Sy 8 0L. 
, NW TEE b: IHE NUMERALS IOO RYO 404" 
UON OV Run) c- YZE OF FITTING 


64 kad 
E 
azas 06|3 
aane t 


2 3 5 [zor ceed ood 
AE 3528 SrA 9 n AA on 06 fast ro 
leso sags ea TATALO EA 


Proposed standard union elbows and tees 


6. Assists the engineman to detect a creeping reverse gear 
which shows up at the back pressure hand by a creeping move- 
ment of the hand either upward or downward. 

Due to the limited number of Locomotive Valve Pilots ang 
Automatic Back Pressure Cut-Off Control devices in service at 
the present time the committee does not have available sufficient 
information to enable it to make any definite report as to the 
efficiency or merits of these devices. 

The report of the subcommittee is signed by S. Zwight, 
(chairman), Geo. McCormick, E. C. Anderson, and R. M. 
Brown. 


Exhibit “D”—Standardization of Pipe Unions 
of Nut and Nipple Type 


In July, 1927, the late A. Kearney, superintendent of motive 
power, Norfolk & Western, formerly a member of this com- 
mittee, recommended that the association consider the adoption 
of standard pipe unions of the nut and nipple type. Mr. Kear- 
ney had in mind a standard union fcr all classes of work on 
freight and passenger cars as well as locomotives, and that the 
standard adopted should cover the flat joint union using a gas- 
ket, as well as ball joint union without gasket. 

The subject was referred to this committee with request that 
recommendations be prepared for standard pipe unions of nut 
and nipple type for locomotives, which would then be referred 
to the Car Construction Committee for its approval, after 
which, if approved by the General Committee, to be submitted to 
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the Division of Simplified Practices, Department of Commerce. 

Your committee has considered only the ball joint type of 
union for the reason that this type is most generally 
used and the gasket type is fast becoming obsolete for 
locomotives. It is further recommended that the ball joint type 
be given consideration for use upon rolling stock equipment. 

In 1903 the association adopted a standard pipe union of 
the gasket type, revised in 1916; the revision covering the 
branding of the unions with the letters “A. R. M. M. A.” It 
is the understanding of the committee that this design of 
union has never been generally used and if the designs now 
proposed are adopted, they will displace the old design now 
shown in the manual. 

New designs include ordinary unions,. union ells, and union 
tees, all of which have been quite extensively used in locomotive 
piping for several years. 

The designs proposed and the strength of the unions are 
proportionate to the sectional areas of extra-strong pipe at the 
root of the thread at “E” dimension of the American Standard 
Pipe Thread, A. S. T. M. Specification 2357 for Bessemer 
welded steel pipe. Fifty thousand (50,000) pounds per square 
inch tensile strength represents the basis for the design of the 
union. 

The strength of the collar on the nipple and the shoulder on 
the nut are made liberal to prevent the nut from being pulled 
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over the collar and the strength of both is based on the 
strength of the pipe—all other dimensions are made as small 
and light as possible, as clearances, tolerances and strength of 
the parts would -permit. 

Dimensions are for malleable iron and for interchangeability 
of the separate parts, same dimensions would apply for unions 
made of steel. 

The proposed design of union is capable of withstanding 
pressures up to 300 Ib. and is, therefore, designated as a 300-Ib. 
union. While it is true that many pipes, such as those in the air 
brake system carry pressures much lower, it was concluded 
that since extra-heavy pipe is generally used on locomotive 
equipment to withstand vibration, that the strength of the 
union ought to be equal to the strength of the pipe. 

Drawings showing the dimensions tolerances and formula 
used in design of unions are submitted as part of this report. 
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A proposed specification is also submitted for consideration by 
the Committee on Specifications and Tests for Materials. 
1. Scope.—This specification covers malleable iron and steel pipe unions 


and combination union fittings for use on locomotives under working 
pressures up to 300 Ib. per aq. in. 


I. MANUFACTURE 


2. Process.—Malleable iron shall be made in accordance with the best 
commercial practice with respect to composition, melting and annealing. 
Steel shall be made by the open hearth or electric process. All castings 
shall be thoroughly annealed. Rolled steel to be used in forgings or 
manufacture by machining, shall be sound and free from segregation. 
Nonferrous inserts shall be made of sound, tough brass or Prone: All 
inserts shall be securely attached to their supporting me: 

Galvanized unions shall be thoroughly and smoothly coated with zinc by 
the hot dipping process. 

3. Proof Test.—Each individual union shall be tested by the manufac- 
turer, under water or oil, with air at 150-lb. pressure. No copper or 
rusting solution, cement or welding will be permitted. 


II. PROPERTIES AND TESTS 


4. Finished Unions.—The weights and strengths of unions shall not be 
less than those shown in Table ue I 


Pipe Minimum Tensile Strength 
Size weight ak) moment Load at 
in of Union Leaking 
y” 1600 
4” 3 2600 
n” (to be 130 3900 
4” added 180 5400 
y” after 250 7600 
1 samples 360 1000 
1%” have 530 16000 
172” been 670 20 
2 made) 970 29000 
2m” 1400 41500 
3 1950 58500 
S. Method of Test.—In testing the strength of unions, a solid iron 
or steel bar s ll be screwed into one end, and into the other, a piece 


of heavy walled tubing or a bored bar which shall be 
gater supply having a pressure of 40 Ib. per sq. in. The union nut shail 

be tightened with a static turning moment of the intensity shown in the 
table. The air in the hollow bar shall be suitably vented before heginnine 


be connected to 
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the test. The assembly shall then be pulled in tension at a crosshead 
speed of one-half to one inch per minute. The load shall be noted at 
which the first leak occurs. 

f the union leaks before reaching the specified minimum load, the 
union nut will be tightened as before, and the test repeated, once. 

Number of Tests.—Three unions or union fittings of each size will 

be Pee for each 1000, or less, of each size in each shipment, and one 
additional for each additional 1000. If any fail to meet the required 
minimum load, two more will be tested for each one which fails. Roth 
of these shall mect the requirements. 


III. WorkMANSHIP AND FINISH 
7. Dimensions.—Union shall conform to the limiting dimensions shown 


on drawings forming a part of this specification. 
8. Finish.—Surfaces which are to remain in the cast condition shall be 
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feasonably smooth and free from scal fins, lumps, cracks, cavities and 
other injurious defects. Machined surfaces shall smooth and fit pro- 
perly . against the adjoining parts. All parts shall be finished and assem- 

ed in a workmanlike manner. All unions shall be well oiled, to pre- 
vent rust in transit or storage. 


IV. MARKING 


9. Maorking.—Unions shall bear „maker’s name or symbol, the size, the 
designation 300-lb., and “A. R. A.” clearly cast or stamped Tato the metal. 


V. INSPECTION AND REJECTION 


10. Inspection.—Unless otherwise specified by the purchaser, the in- 
spection of unions shall be made at the place of manufacture. The 
inspector representing the purchaser shall have free entry, at all 
times while work on the contract of the purchaser is being performed, 
to all parts of the manufacturer’s works which concern the manufacture 
of the material ordered. The manufacturer shall afford the inspector, 
free of charge, all reasonable facilities to satisfy him that the material is 
being furnished in accordance with these specifications. 

11. Rejection.—Unions which do not fill the requirements of these 
specifications will be rejected. Unions, which, subsequent to above tests 
at the works or elsewhere and their acceptance, show any defects shall be 
rejected and shall be replaced at the expense of the manufacturer. 


The report of the subcommittee is signed by R. M. Brown 
(chairman), W. I. Cantley and S. S. Riegel. 


Exhibit “E”—Tender Tank Hose 


To develop an answer to an inquiry from the Specification 
Committee for proposed standardization of the outside 
diameters and the length of the soft ends of tender tank hose, 
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a tentative design was prepared and submitted to the manufac- 
turers of tender tank hose. Based on answers received and a 
study of the subject, the following paragraph is proposed for 
addition to Specifications of Tender Tank Hose. After No. 17 
insert the following and renumber the paragraphs. 


III. Standard Sizes and Dimensions 


18. Outside diameter and length of soft ends: Outside diameter and 
length ot soft ends of hose shall conform to the following table: 


Inside Outside Diameter, Soft Ends. Length 
iameter Maximum Minimum Soft-Ends 
Inches Inches Inches Inches 
24 3% 3% 3 
$ p : ; 
4 4 4% 3 
4% 5 5% 3 


The report of the subcommittee is signed by H. A. Hoke, 
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(chairman), L. A. Richardson, E. C. Anderson and J. C. 
Hassett. 

` Exhibit “F”—Springs and Repairs to Springs 

[A subcommittee appointed to make report and study on re- 
pairs and manufacture of springs and also consider specifica- 
tions for spring steel bar stock submitted a full and well illus- 
trated report which will appear in the August issue of the 
Railway Mechanical Engineer.-—EDITOR.] 

The report of the subcommittee is signed by pee F 
Emerson (chairman), C. E. Brooks, H. A. Hoke and A 
Fetters. 


Exhibit “G”—Formula for Computing Tractive 
Effort of Locomotive Booster 


All data furnished by the principal booster manufacturers 
has been carefully reviewed. Manufacturers have submitted 
what they term “specific data” covering mean effective pressures 
corresponding to different cut-offs, together with data on gear 
ratios, etc. However, it is the thought of your subcommittee 
that booster tractive effort should be expressed by an empirical 
formula, preciscly similar in form and application to the usual 
tractive force formula universally used for locomotives, particu- 
larly in view of the fact that the proposed formula will be 
required principally for statistical purposes, and we respectfully 
submit such a formula, although we realize that the results 
obtained will not agree with the manufacturers’ rating of 
different boosters, particularly in view of the fact that their 
figures represent drawbar pull at various speeds, and not start- 
ing tractive effort. If, on the other hand, anyone desires to 
construct a drawbar-pull formula for test purposes, they are 
at liberty to construct their own formula to suit their own 
specific requirements. 

As the cylinder tractive effort of the locomotive is practically 
constant up to about 250-ft. per min. piston speed, upon which 
the standard formula is based for the nominal rating of cylinder 
tractive effort, we have expressed the value of the coefficient as 
80, or 80 per cent of toiler pressure, and have also introduced 
the factor “r”, which is the ratio between the number of teeth 
in the axle gear to the number of teeth in the crank shaft gear. 
The formula thus becomes: 


80Pd?Sr 
where T = Tractive effort of the Beate: 
.80 = Ratio of mean effective pressure in cylinders to boiler 
pressure, 
d = Diameter of cylinders in inches, 
S = Stroke, in inches, 
r = Gear ratio, 
D = Diameter over tire of driven wheel, 
P = Boiler pressure. 


The report of the subcommittee is signed by A. H. Fetters 
(chairman), Geo. McCormick, R. M. Brown and W. I. Cantley. 

The report of the Committee on Locomotive Design and 
Construction is signed by W. I. Cantley (chairman), mechanical 
engineer, Lehigh Valley; H. H. Lanning, (vice-chairman), 
mechanical engineer, Atchison, Topeka & Santa Fe; H. A. 
Hoke, assistant mechanical engineer, Pennsylvania; G. McCor- 
mick, general superintendent motive power, Southern Pacific; 
J. C. Hassett, mechanical engineer, New York, New Haven & 
Hartford; E. C. Anderson, mechanical engineer, Chicago, Bur- 
lington & Quincy; M. F. Cox, assistant superintendent ma- 
chinery, Louisville & Nashville; C. E. Brooks, chief motive 
power, Canadian National; G. H. Emerson, chief motive power 
& equipment, Baltimore & Ohio; A. H. Fetters, general mechan- 
ical engineer, Union Pacific; S. Zwight, general mechanical 
superintendent, Northern Pacific; R. M. Brown, superintendent 
motive power, New York Central; H. M. Warden, mechanical 
superintendent, Missouri-Kansas-Texas; S.' S. Riegel, mechan- 
ical engineer, Delaware, Lackawanna & Western and L. A. 
Richardson, general superintendent motive power, Chicago, 
Rock Island and Pacific. 


Discussion 


Mr. Demarest: I congratulate the committee on its 
report this year, because I feel that it is more practical 
than some previous ones we have heard. Not being one 
of the 21 railroads selected by the committee as repre- 
senting the general practice of the country in connec- 
tion with the type of guides and crossheads, perhaps I 
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may be permitted to say a few words. I think one of the 
reasons that the alligator type of crosshead has been so 
universally used is the ability to take up lost motion be- 
tween the guides readily. The question of whether all 
stresses are exactly central is not quite material, be- 
cause it simply means a construction which will meet 
those stresses, and in our own experience of the double- 
bearing guide, it has been very successful in its opera- 
tion. It is more expensive but it has the decided advan- 
tage, brought out by the committee, that the bearing 
parts of the guide and crosshead are more protected 
against dust and wear. 

I was surprised to see in the report that the outside 
entrance crosshead pin was not being used. The 
Pennsylvania, on all of its later engines, uses the cross- 
head pin which is on the outside, with a very simple 
retaining plate, on an engine of 250 lb. steam pressure. 
A larger number are grease lubricated and lubrication 
is very easily inserted from the outside. 

In our engine house maintenance we have got to a 
position where our rod-brass work is one of the heavi- 
est, if not the heaviest items, and anything that you 
have done in connection with the design which will give 
us more life of our rod brasses is bound to effect an 
immediate return. 

I see no discussion of the solid front-end brass, and 
I assume that the committee has considered it but that 
it is not yet developed to a point where it can be dis- 
cussed today. Some roads are using it, and I believe 
that some consideration should be given to it. 

The report mentions the feedwater heater and the ex- 
haust-steam injector. It is intimated that the manufac- 
turers of exhaust-steam injectors have not yet suffi- 
ciently simplified the operation so that the ordinary en- 
gineman can handle it without difficulty. 

The exhaust-steam injector is an English device and 
when it was first brought over there were more keys 
for its operation that there are keys on a piano, and that 
criticism was justified. Today, with the later develop- 
ments, the manufacturers of exhaust-steam injectors 
have so simplified the device that there is practically no 
more difficulty in operating it than the ordinary lifting 
or non-lifting injector. You are going to get to the posi- 
tion eventually where you must decide between feed- 
water heaters or the exhaust-steam injector. My per- 
sonal opinion is that the exhaust-steam injector in itself 
gives us everything that the other devices do, with less 
application costs, less maintenance costs, and every 
economy on your heavier power. 

B. H. Gray (Gulf, Mobile & Northern): The road 
with which I am connected has applied two feedwater 
heaters. For a while when we watched them we thought 
we were saving some fuel, but when we put them in 
the pool you could not tell just what engines were 
equipped with the feedwater heaters unless you knew 
it beforehand. 

Mr. Ripley: 1 will agree with Mr. Demarest that the 
feedwater heater is more expensive to maintain than 
the exhaust-steam injector and for that reason the ex- 
haust injector should be developed further to see if it 
can’t be made better. However, there are more prob- 
lems in connection with this exhaust injector than have 
been mentioned. I have watched the operation of these 
machines on the English locomotives and their prob- 
lem is totally different. The reason that they are so 
successful there is that their operation is very uniform; 
that is, there are not as many heavy grades; there are 
not as many stops; the fireman can set his injector and 
leave it alone. We have found on our own locomotives 
that the difficulties are to make constant adjustments 
in the exhaust injector, due to varying operating condi- 
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tions. It is not a simple matter to teach the fireman the 
operation of these injectors, and perhaps we have not 
given the exhaust injector people a fair chance to 
demonstrate their possibilities. Ordinarily we put one 
of these devices on a locomotive or two, and the men 
do not become interested in them and do not thoroughly 
understand them. The only fair way to try them would 
be to put a large number of locomotives in operation 
with the same device so all of the men would become 
familiar with their operation. Then, I feel sure, you 
would get better results. 

However, I want to call attention to the two con- 
ditions that are working against the exhaust steam injec- 
tor. As you men all know, you are constantly working 
towards greater steam pressure. You are also constantly 
working to reduce back pressure. Each of these is 
detrimental to the exhaust-steam injector, and for that 
reason I feel that the problems are going to become 
harder instead of easier. 

Mr. Demarest: It is easy enough to put any opera- 
tion or put any detail of your locomotive on the drafting 
board but somebody in your engine house is responsible 
for the maintenance and operating costs of the device 
which you apply. I do not take the position that where 
an economic device is developed it should not be used, 
but it has got to pay its way. In the first place, the only 
return you get will be in fuel consumption. Your out- 
go is maintenance. The locomotive equipped with feed- 
water heaters take from two to three hours longer to 
turn than do the other locomotives. I know that we 
have got to have something, though, that will assist us 
in keeping the steam production closer to the demand 
we are making on it all the time. We have got to keep 
pace with all of the developments, but we have got to 
do it in a way that we are sure we are getting back more 
than we put into the operation. There is no use of 
trading dollars from one pocket to another. 

Mr. Pownall: Considerable has been said about the 
maintenance of the feedwater heater, and I think we 
ought to make an effort to get this information in definite 
shape. I was on the sub-committee on this subject some 
time ago and I got the information from a number of 
roads that ran from $75 up to as high as $275 per heater 
per year. The road with which I am connected has kept 
this record for a number of years, and it ran around 
$200 per year. We kept the record of all labor and 
material and whatever the roundhouse repairs were. 
This is considerably less than the saving that you make in 
fuel if they do what is expected of them. 

Sometimes you can’t find the fuel saving in the fuel 
records. There are several reasons for that. When an 
engineman goes up to the coal chutes, if he has been in 
the habit of putting in a ticket for say five or six tons, 
if he has saved 10 per cent of the fuel, which is only a 
half ton, he does not see it and he puts in the same 
ticket. Furthermore, the feedwater-heater engine will 
move over the road faster and will produce more ton- 
miles per train hour. When you increase the speed of 
your train vou will use more fuel and that often offsets 
the saving that you would have made if you had moved 
the train at the same speed. I examined the past per- 
formances of our heater locomotives. We have had 
engines that were apparently not showing a saving on 
the fuel reports, and I think we had about 7 per cent 
more ton-miles per train than did the best that the same 
class of engines that were not equipped with the heaters. 

Mr, Chambers: I am in accord with the last speaker. 
It is and always has been a problem to find at the 
end of the month or at the end of the year just what 
improved devices have done. I have been guided largely 
by what enginemen say about these devices. It is a fact 
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that they expect, and get, more out of an engine with the 
feedwater heater or an exhaust injector than they do 
from one without it. 

Chairman Smart: The sub-committee’s report is now 
open for discussion. 

A. H. Fetters (Union Pacific System): The road 
with which I am connected is perhaps one of the pioneers 
in the development of back-pressure gages. The real 
success to be obtained with this device lies in the educa- 
tion of our enginemen. There is no use putting the 
device on if they don’t understand it, and for that pur- 
pose it is essential to put out a school car properly 
equipped with these devices and a lecturer who knows 
his business and get this stuff across to the enginemen, 
With that and the enginemen listening and sitting in on 
these lectures, and then a man accompanying them on 
the first trip out after the engine is equipped, you will 
get your maximum results. 
results. You will save fuel. 
about it. 

The problem of keeping the pipes from stopping up 
with carbon is a real problem. I imagine we worked with 
100 or 150 different arrangements before coming to 
the arrangement which I will describe. (Mr. Fetters 
then described an arrangement of pipe connections in 
which the insertion of tees, one branch of which is 
closed with a plug, permits access for cleaning out the 
pipe by the removal of the plugs.—EbrTor.) 

Mr. Ayers: In working up the standard pipe union 
did the committee determine whether there was a stand- 
ard union on the market that came anywhere near meet- 
ing the requirements or whether some of the other engi- 
neering societies have a standard union that we might use 
instead of trying to get one of our own? 

Mr. Cantley: This started out as a joint proposition 
between the American Society of Mechanical Engineers, 
the Mechanical Division and the manufacturers. There 
is no union exactly like the one that we have here. As 
a matter of fact, if any of you have gone through the 
maze of unions that we have gone through, you would 
find out it would be pretty hard to pick any one of them. 
The A. R. A. turned this over to our committee to han- 
dle, and we thought the best thing to do was to present 
it to the convention and have it taken up with the manu- 
facturers, 

Mr. Fetters: I have had no direct experience with the 
cast-steel bands, but I understand they are used with 
considerable success, and as far as this report is con- 
cerned I feel that some reference should be made to 
them. 

Mr. Demarest: In the establishment of any spring 
plant you will centralize your operation. You can abso- 
lutely control methods in a central plant but not in 
scattered plants. You can get the right kind of arrange- 
ment in a central plant, but after you do all of that and 
get your purchasing agent to buy the best steel, you will 
still have broken springs. You have to do something 
else. 

The first thing that you will have to do is keep a 
record of your broken springs by classes. You will find 
some plants use methods that will give no trouble, and 
others methods that are a continual source of trouble. In 
nearly a year and a half I have analyzed the location and 
type of failure of individual springs and classes of 
springs that have been returned to the spring shop. With 
the information collected, we have finally got to the 
place where we have to put it to the man that designs the 
springs for us. 

He can not design a theoretically correct spring, be- 
cause he has not the space to put it in. Two-thirds of 
our spring failures are within the band area, and I don't 


There is no question 


July, 1929 Railway 


You will be proud of the. 


Mechanical 


have a fraction of springs slipping in the bands, loose 
bands, etc. 

Mr. Fetters: I believe that the mechanical engineer 
of today has, of necessity, to go to the enginehouse and 
live there a great portion of his time. He has to do it 
because it is the only way he can perfect the design. He 
can not get it anywhere else. If you will include in 
these failures the failure of material, and what we have 
termed malpractice in shops, there is a great deal more 
to it than the mechanical engineer’s design. I think that 
faulty material and malpractice in shops should shoulder 
part of the blame. 

Mr. Lanning: In view of the fact that most of the 
bricks hurled by Mr. Demarest came in my direction, I 
think that I should put up some defense. The crimp 
that he referred to is the product of the fertile brain of 
our spring shop foreman, and it has overcome a great 
deal of the trouble we formerly experienced. Our prin- 
cipal trouble with springs was due to shifting bands, and 
it brought about such a lot of failures that it gave rise 
to the steel band referred to by Mr. Purcell. e cast- 
steel bands have proven to be much more economical than 
forged bands. 

I want to point another thing in connection with 
springs that comes from my personal experience. I 
feel that our predecessors in the A. R. A. who formu- 
lated specifications for locomotive springs did a pretty 
good job, except that they were a little too optimistic in 
regard to the ability of the spring to stand punishment. 
They gave us a stress of 80,000 Ib. per sq. in. to work to 
in the design of springs and after using that fiber stress 
for a great many years and getting into trouble, I took it 
upon myself to arbitrarily depart from it, and we are 
now using a stress of 75,000 Ib. per sq. in. which is 
giving us a great deal better results. 

Mr. Ayers: I would like to ask Mr. Fetters, at the 
tisk of appearing unduly ignorant, whether the com- 
mittee has had occasion to take up the method of testing 
the leaves of elliptical springs. My experience a few 
years ago was that usually the short leaves do most of 
the breaking. There is usually a gradually increased 
curvature from the long to the short, and you can easily 
stress the short leaf up to the limit, but when you do 
that, think of what you are putting on the long leaf. 
The long leaf has more stress and the short less, and 
somewhere in between there is one about normal. When 
vou test a spring like that, you have the stress on the 
long, and take it off of the short. I think even the auto- 
mobile spring makers do that to some extent, and I am 
wondering if the committee developed what happened if 
the ordinary plate was given the test, so when the spring 
was banded it would not change the shape at all 

Mr. Fetters: I did not contemplate going into the 
design of springs as perhaps you notice from the report. 
although the committee might take that subject up pro- 
fitably, I think, this coming year. We have heard this 
same subject discussed that you bring up, and there is no 
question but what that is responsible for a great deal of 
damage to short springs. I think that is also brought 
out by the fact that we have had so much less breaking 
in what we term the reverse cantilever spring in the last 
four or five years. 

Mr. Rink: I would like to call the attention of the 
members to a failure in the top spring plate of a spring 
used on heavy locomotives where a U-shaped hanger was 
used with a cast-steel clip. The clip had a projection 
that set down off the flap due to imperfections in the 
casting and a little too heavy a filling, and it caused these 
top plates to creep out through the slot. It is the only 
type of failure we encountered in the springs in over 
18 months of service, indicating that the spring was 
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properly designed, but due to the spring clips not being | 


properly examined before their application, these failures 
occurred. 

I don’t agree with Mr. Demarest, when he states that 
all springs should be dismantled, if I understood him 
correctly, as soon as they pass through the shops. We 
take out springs and put them on the testing machine 
and if they test properly and no cracks are observed in 
making the final inspection, these springs go right back 
on the locomotives. I don’t believe we should go to the 
unnecessary expense of stripping all springs. 

Mr. Demarest: I don’t want the last speaker to mis- 
understand me. I didn’t recommend that practice as a 
general practice. I did say it was a practice that we had 


Utilization of Locomotives 


As no requests were received 
from any carriers during the year, 
no field surveys were made by the 
sub-committee. Accumulative quar- 
terly reports for the first three 
quarters of 1928 were issued; the 
last quarterly report is combined 
with this annual report. 

Volume and unit data are shown 
in this report to indicate trends 
and factors by years for Class I 
carriers as a whole and in some in- 
stances for 26 selected individual 
carriers. Analysis have been di- 
vided between freight, passenger 
and yard services. Available yard 
service data referred to in this re- 
port was taken from reports ac- 
cumulated by the Bureau of Railway Economics. 


T. B. Hamilton 
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Freight Service Volumes 


Chart A reflects trends for Class I carriers as a whole, by per- 
centages of increase or decrease each year compared with 1920. 
The total number of freight locomotives active has been declin- 
ing in relation to volume of traffic since 1924, and as there is 
a continuation of replacement of smaller obsolete with larger 
modern locomotives, it is expected the number active will con- 
tinue to decrease in relation to traffic volumes. Total train and 
locomotive miles, train hours and tons of fuel consumed have 
continued to decrease regardless of increase in traffic volume. 
Total train miles, locomotive miles and train hours decreased 
because of reduction in number of trains, as a result of in- 
creased train tonnage, aided by increased speed. The reduc- 
tion in tons of fuel consumed was brought about by reduction 
in train hours and miles, also to improved type and size of loco- 
motives, reduction in locomotive miles and number active, and 
fuel conservation activities in general. 


Unit Freight Service Performances 


Where the increase in volume of traffic is general and uni- 
form, opportunities for improvements in unit train perform- 
ances increase. This condition permits building up more aver- 
age tonnage per train without increasing the relative number of 
trains. In fact the marked reduction in train miles and hours 
indicates that the improvement in train tonnage has more than 
offset the increase in volumes. 

Chart B shows the trends in percentages of increase or de- 
crease each year compared with 1920 for Class I carriers. 
Chart C shows the trends of 1928 compared with 1920 for 26 
individual carriers, the details of which are taken from the en- 
closed exhibits. 

The train speed as reported is the train miles run from initial 
to final terminals divided by the tiine consumed, including inter- 
mediate stops, delays, etc. This train speed in no way indi- 
cates average running speed; running speed is variable. The 
train speed. as recorded. was 25.3 per cent greater in 1928 than 
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inaugurated and just how long we will maintain it, } 
don’t know. I do know this, that as long as we simply 
tested out the springs as they came in, and if they tested 
properly put them back in service, we had no idea at all 
of the relative age and length of time the plates had 
been in service or how far they had been operated to 
their stress and failure point. We don’t know how 
many are broken in the band. It is a curious thing, but 
you will find springs with leaves broken in the band that 
will test just as if there was not a broken leaf and you 
have got no knowledge of that condition at all until 
gradually, on the road, the leaf works out. 

The report was accepted and a rising vote of thanks 
extended to the committee. 


and Conservation of Fuel 


in 1920 for Class I carriers; each of the 26 carriers shown on 
Chart C had a greater speed in 1928 than in 1920. This in- 
crease in speed was brought about by the use of larger loco- 
motives, better train assembly works at initial terminals as to 
preclassification, reduction in intermediate yard work, improved 
dispatching, reduction in intermediate stops for signals, sidings, 
etc., and increased capacity of tenders, the latter decreasing the 
relative number of stops for water and fuel. Further improve- 
ments in train operation can be made by increasing the lengths 
of automatic or controlled manual block systems, installation of 
lap sidings, remote-control switches, relocation of roadway fue) 
and water stations, adequate sidings, facing-point cross-overs, 
as they have a decided influence on the number of locomotive 
hours required to move trains from initial to final terminals. 

Train tonnage was 27.4 per cent greater in 1928 than in 1920, 
whereas volume of traffic was 21 per cent greater, so that train 
loading improved to a greater extent than the volume con- 
tributed thereto. 

The resultant hourly speed-load factor, or gross ton miles per 
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Chart A—Trends of freight service volumes from 1920 to 
1928 for Class 1 roads 


train hour, which also represents the trailing gross ton-miles 
per locomotive train hour, increased 59 per cent in 1928 over 
1920 for Class I Carriers. Some of the 26 carriers shown on 
Chart C exceeded this increase, and some had lesser increases. 
The result in gross ton-miles is obtained either by heavy train- 
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tonnage and low speed, or normal tonnage and high speed 
Chart C shows extremes in this respect. 

The 1920 hourly speed-load factors were low. Doubtless 
economies have resulted from an increase in this factor. An 
attempt to calculate the economies resulting from such increase 
would involve the application of equation factors in costs of 


CHART B 


UNIT FREIGHT SERVICE 
PERFORMANCES 


Chart B—Unit freight service performance trends from 1920 
to 1928 for Class 1 roads 


labor, material, etc. Your committee has not, therefore, at- 
tempted to develop such savings, because of the multitude of 
equation to be encountered. The factors of economy depend 
upon bridge, yard, roadway and other limitations as well as the 
size of locomotives and the art of conducting transportation. 

The improvements thus far noted have been on the hourly 
basis. While the work done per active locomotive-hour on 
train has increased 59 per cent, the work done per day has in- 
creased only 32.3 per cent, due to decrease in locomotive train- 
hours of service per day, brought about by increased speed. A 
comparison by years for Class I carriers shows the trends in 
work done per active locomotive-train-hour and per day. 


Work Trends Per Train-hour and Per Locomotive-Day 
Trailing gross ton-miles per 


Train hour Active loco.-day 

87 108,119 
16,555 99,930 
16,188 100,450 
16,764 100,794 
18,257 112,833 
19,685 122,253 
20,692 130,849 
21,940 134,938 
23,652 143,024 


Since the work done per hour and per mile has materially 
increased, it becomes a question of further increasing the work 
per day by further reducing the number of locomotives active 
by means of increasing the number of more than single-crew 
runs and reducing the non-productive terminal layover time. 


Freight Locomotive Mileage 


Locomotive mileage is classified as principal, helper and light. 
Principal mileage is that of locomotives on and principal to 
train; helper mileage is that of additional locomotive while on 
train; light mileage is that of helpers returning light, running 
light because of unbalanced traffic and running between trains 
and enginehouses. The locomotive mileage called for by the 
OS-A reports is the total of these, except road switching. The 
amount of road switching has been found to vary from 4.3 per 
cent to 1 per cent of the total, depending on local conditions. 
The miles per active locomotive day previously reported have 
been based on total mileage exclusive of road switching. 
Further division is now made to show the miles per active 
locomotive day on trains, whether one or more locomotives. 
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For 1920 the total miles per active locomotive-day were re- 
ported as 88.9. Owing to numerous inquiries a further investi- 
gation was made and it was found that all of the active units 
were not reported for that year, and when adjusted this was 
found to give 85.2 miles. 

One of the tables has been developed to indicate the distribu- 
tion of hours per active locomotive day, divided between hours 
on train, hours consumed at terminals and hours non-pro- 
ductive. The average time required per active locomotive for 
terminal handling is estimated, based on observations made in 
field surveys of the sub-committee. 


Miles Per Active Locomotive Day 


Principal, Principal, 
helper elper , Train hours 
and ‘ight on train Light of service 
(1) (2) (3) 9 

1920 85.2 74.9 10.3 7.27 
1921 78.1 69.6 8.5 6.05 
1922 79.2 70.5 8.7 6.46 
1923 81.5 72.1 9.4 6.50 
1924 79.4 84.0 5.4 6.43 
1925 82.3 73.2 8.9 6.20 
1926 85.1 75.2 9.9 6.33 
1927 85.5 74.5 11.0 6.05 
1928 88.0 77.9 10.1 6.04 


(1) is total locomotive-miles per day divided by number of locomotives 
tive. 
E (2) is total train-miles per day divided by number of locomotives active. 
(3) is difference between (1) and (2). , 
(4) is total train-miles per day divided by train speed. 
For each year 10.5 hours per day have been applied for 
terminal detention, but this has doubtless varied. As an aver- 
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Chart C—Comparative freight performances for individual 
roads in 1920 and 1928 


age condition, field surveys indicate one hour as movement 
from train into house, and this varies with the terminal lay- 
out. The six hours for repairs also vary greatly, depending 
upon the intensity with which locomotives are called, the forces 
and facilities employed, and the policy as to relation of running 
repairs to classified repairs. The preparatory time has been 
calculated at 1.5 hours, but this has been found to vary with 
roundhouse facilities. With hot water and direct steaming 


plants this can be reduced to about .75 hours or less. The re- 
Distribution of Average Hours Per Active Locomotive-Day 
Pre- Mov- Mov- Non- 
par- ing ing Pro- 
On tor.h. Moving Re-  atory out to ductive 
train yard intor.h. pairs time ofr.h. train time 
.920 7.27 75 175 6.00 1.5 75 75 23 
1921 6.05 .75 75 6.00 1.5 75 75 7.45 
1922 6.46 75 75 6.00 1.5 .75 75 7.04 
1923 6.50 75 75 6.00 1.5 .75 75 7.10 
1924 6.43 75 .75 6.00 1.5 7S 75 7.17 
1925 6.20 75 75 6.00 1.5 75 75 7.30 
1926 6.33 75 .75 6.00 1.5 75 75 7.17 
1927 6.05 .75 75 6.00 1.5 75 75 7.45 
1928 6.04 75 .75 4.00 L5 75 75 7.46 
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sult in non-productive hours per day emphasizes the fact that 
increased utilization is not accomplished with long runs if the 
lavover periods are increased in proportion, and if the shorter 
trips per day per active unit do not exceed one. Where a unit 
does not make a trip in the established 24-hour period it should 
not be counted as active (See form OS-A). The preparatory 
time does not begin until called, but the time awaiting call is 
considered as non-productive and is included in the non-pro- 
duction time. 

The illustration of the distribution of daily hours of service 
is not clear so far as number of trips per day is concerned. 
Therefore this calculation has been translated into average 
monthly performance. This implies returning the locomotive to 
service as soon as ready, and by reducing the terminal and 
non-productive hours, increasing the number of trips accord- 
ingly; with the same train mileage and train speed. The year 
1928 is used as the basis. 


Average Distribution of Daily Hours of Service 


Hours on _train........ 6 6 6 6 6 
Terminal layover ...... 18 aap wf 16 15 14 
Trips per month....... 30 31.3 33.0 34.0 36.0 
Trips per day......... 1 1.04 1.2 1.13 1.2 
Miles per month....... 2,340 2,441 2,574 2,714 2,808 
Miles per day.......... 78 81. 85. 90. 93.6 
Number active ........ 21,118 20,243 19,191 18,206 17,242 
5.t.-m. per active 

loCO:-day ciascnasess 143,024 148,745 157,326 161,617 171,629 


This is an illustration of the fact that in addition to in- 
creasing the number of extended locomotive runs, utilization 
can be further increased by increasing the relative number of 
single trips per 24-hour day. A reduction in the relative 
amount of layover time in relation to road work is essential in 
bringing about more road work per active locomotive day as it 
decreases the number needed, for the work necessary to be 
performed. 

Two general conditions have been found in field surveys. 
One was where the carrier was relatively long on power, thus 
holding locomotives in roundhouses longer periods and using 
smaller forces; the other was where the carrier was relatively 
short of power, requiring rapid turning with larger forces. In 
either case the miles per. day on trains will be high or low ac- 
cording to distance between terminals and many other factors, 
and according to the manner in which locomotives are reported 
on the OS-A forms. : 

The number of freight locomotives reported on the day basis 
(OS-A) for Class I carriers by years is shown in one of the 
tables. i 


Number and Condition of Freight Locomotives 


Total Serviceable Unserviceable Stored Active 
1920 30,080 76 31 669 22,093 
1921 32,936 25,030 7,906 4,190 20,840 
1922 32,940 24,536 8,404 2,932 21,604 
1923 32,966 25,858 7,123 1,478 24,365 
1924 33,240 25,843 6,237 waa 23,232 
1925 32,419 26,663 5,756 3,719 22,944 
1926 31,652 26,459 5,193 3,448 23,011 
1927 30,997 26,006 4,991 3,927 22,079 
1928 30,242 25,309 4,933 4,190 21,119 


In comparing 1928 with 1920, the total number of freight 
locomotives reported on OS-A forms for Class I carriers in- 
creased by 162, or 0.5 per cent; the number serviceable increases 
by 2,547, or 11.2 per cent; the number unserviceable decreased 
2,385, or 32.6 per cent; the number stored increased by 3,521; 
and the number active decreased by 974, or 4.4 per cent. 


Passenger Service Volumes for Class I Carriers 


Thousand Thousand Million Thousand 

train-miles loco.-miles car-miles tons fuel 
1920 555,201 583,774 3,58 33,671 
1921 544,532 568,565 3,462 30,706 
1922 531,477 556,338 3,405 30,430 
1923 549,817 577,187 3,577 32,287 
1924 553,166 577,769 3,632 30,806 
1925 552,412 577,728 3,712 29,910 
1926 550,710 576,771 3,793 30,015 
1927 539,148 563,866 3,769 28,990 
1928 521,349 545,071 3,719 27,867 


Further decrease in the number active is looked for in view of 
the fact that the decrease of 4.4 per cent is not entirely com- 
mensurate with 5 per cent decrease in train mileage. 


Passenger Service Performances 


The trends in volumes for Class I carriers, by percentages of 
increase or decrease compared with 1920 are shown in one of 
the tables. Train and locomotive miles and tons of fuel con- 
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sumed continued to decrease, while total car miles were still 
greater in 1928 than in 1920. 

Passenger service data called for is not in as much detail as 
freight data, particularly as to train speed, tons per train and 
gross ton-miles per train-hour. 

One table shows the unit passenger locomotive and train per- 
formances for Class I carriers, by years. 


Unit Passenger Service Performances 
Pounds fuel per 


Miles per Cars 
active per Car Loco.- Train- 
loco.-day train mile mile mile 
1920 142.4 6.4 18.8 115.4 121.3 
1921 142.3 6.4 17,7 108.0 112.1 
1922 140.3 6.4 17.9 109.4 115.0 
1923 142.3 6.5 18.1 111.9 117.4 
1924 143.0 6.6 17.0 106.6 111.4 
1925 147.7 6.7 16.1 103.5 108.2 
1926 151.9 6.89 15.8 104.1 109.0 
1927 154.0 6.99 15.4 102.8 107.6 
1928 158.3 7.13 15.0 102.2 106.8 


The decline in total locomotive miles has been quite pro- 
portional to the decline in total train miles, yet in face of a de- 
cline in volume the miles per active locomotive-day have in- 
creased, representing more mileage work and more car-mile 
work, in that the cars per train and therefore the train tonnage 
have increased. Since no speed data is available it is not pos- 
sible to state in what respect the speed-load factor has been af- 
fected by speed as compared with tonnage per train. Ií the 
average terminal-to-terminal speed were 30 miles per hour this 
would indicate an average of about five hours per day on 
trains, and if increased on an assumed basis of two runs in- 
stead of one, would mean 10 hours per day and 12 hours for 
layover. It emphasizes the possibility of increasing the aver- 
age number of trips per day or month in addition to further 
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Chart D—Comparative passenger locomotive performance 
for individual roads in 1923 and 1928 


increasing the number of long runs consistent with balanced 
assignments when traffic density varies. 

The pounds of fuel consumed per locomotive mile has de- 
creased even though the cars per train have increased; the 
trends being quite relative to freight service in this respect. 
The pounds of fuel per car mile have decreased in greater pro- 
portion than the increases in cars per train. 

Chart D shows the performance of the 26 carriers, com- 
paring 1928 with 1923. This shows that the 1928 performance 
in miles per active locomotive day was greater in 1928 than in 
1923 in all but four cases. The pounds of fuel per locomotive 
mile do not vary directly with the miles per day, but have other 


characteristics affecting them, such as type, design and main-" 


tenance of locomotives, operating conditions, etc. The pounds 
of fuel per car mile vary quite inversely with the cars per 


Number of Passenger Locomotives 


Total Serviceable Unserviceable Stored Active 
1921 15,066 11,587 479 644 10,943 
1922 14,993 11,472 3,521 606 10,866 
1923 14,555 11,522 3,033 433 11,089 
1924 14,554 11,865 2,689 794 11,071 
1925 14,341 11,789 2,552 1,036 10,753 
1926 13,882 11,517 2,365 1,109 10,408 
1927 13,511 11,288 2,223 1,256 10,032 
1928 12,989 10,857 2,132 1,452 9,405 


train but the number of cars per train does not appear to 
affect the pounds of fuel per locomotive mile. 
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One table shows the number of passenger locomotives as re- 
ported on the OS-A forms by Class I carriers. 

In comparing 1928 with 1921, the total number of passenger 
locomotives reported on OS-B forms for Class I carriers de- 
creased 2,077 or 13.7 per cent; the number serviceable decreased 
730 or 6.3 per cent; the number unserviceable decreased 1,347 
or 38.7 per cent; the number stored increased 808 or 12.5 per 
cent, and the number active decreased 1,538 or 14.0 per cent. 
During this time, train miles decreased 7.1 per cent, and miles 
per active locomotive-day increased 11.4 per cent. 


Yard-Locomotive Performance Volumes 


The trends in volumes relating to yard locomotives for Class 
I carriers, by years, are shown in one of the tables. 


Yard Locomotive Volume Trends (All Expressed in Thou- 


sands) 
Equivalent Tons 
Miles Hours shifts fuel 

1920 350.947 59,491 7.436 24,338 
1921 264,596 44,098 5 18,237 
1922 284,161 47,360 5 19,495 
1923 342,215 57.036 7 24,068 
"924 315,897 52,649 6. 21,974 
1925 324,208 54,035 6. 22,176 
1926 339.657 56,610 7, 23,269 
1927 323.894 53,982 6. 21,775 
1928 6, 29,834 


316,974 


52,829 


Since yard-locomotive miles are arbitrary, or six miles per 
hour, the mileage and hours are relative. The total number 
of equivalent shifts is the total hours divided by eight hours 
per shift, so that this data is also relative. The tons of fuel 
consumed have fluctuated in approximately direct proportion 
with the total hours; the year 1927 being the first instance when 
the total amount of fuel consumed decreased more than the 
total hours. 

An analysis of the amount of yard-locomotive hours in rela- 
tion to road work shows that for freight service the amount of 
yard locomotive. mileage has declined in greater proportion 
than freight-train mileage and has continued to decline in rela- 
tion to the total trailing gross ton-miles. Apparently this is due 
to increasing the proportion of through trains and reducing 
intermediate yard work for revision of tonnage and train as- 
sembly. For passenger service the relative amount of yard 
work has increased in proportion to train miles, occasioned by 
handling more cars per train and also to the lack of yard 
density work. 

The total number of yard locomotives reported on the CS 
56A reports (which is the only available basis) for Class I 
carriers, is shown in tabular form. 


Number and Condition of Yard Locomotives (Class 


1 Carriers) 

Total Serviceable Unserviceable Stored Active 
1923 15,592 13,463 2,129 630 12,833 
1924 15,963 13,643 2,320 784 12,859 
1925 15,978 13,857 2,121 830 13,027 
1926 15.899 14.115 1,784 774 13,341 
1927 15,603 13.849 1,754 1,367 12,482 
1928 15,248 13,533 1,715 1,159 12,374 


Since 1923, the total number was decreased by 344 units, the 
serviceable increased by 70, the unserviceable decreased 414, 
the stored increased 529, and the active decreased 459 units. 
The reduction in number active was 3.5 per cent and the equiv- 
alent number of shifts worked per day decreased 4.1 per cent. 
The following table shows the miles per active yard-locomotive- 
day, the average number of hours and equivalent shifts per day 
for Class I carriers. 


Utilization Secured With Yard Locomotives 


Miles per Hours worked Equiva'ent 
active per active shifts per 

loco.-day loco.-day active loco.-day 

1923 73.0 12.16 1.52 

1924 67.3 11.20 1.40 

1925 68.1 11.35 1.42 

1926 69.7 11.60 1.45 

1927 71.1 11.85 1.48 

1928 70.0 11.66 1.46 


The hours and shifts per day are affected by the relation of 
industrial and light or periodical yard work to heavy constant 
and concentrated yard work. In the latter case experiments 
have been made with locomotives working three shifts per day 
between monthly test periods, with considerable success. But 
the proportion of daily periodic work at industries and in yards 
where the work is not constant, brings the average considerably 
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below three shifts per day. It is a matter of studying each 
yard condition as to what can be done to reduce the number 
of yard locomotives in service. A daily service of 11.66 hours 
indicates an average layover of 12.34 hours, which is more 
than needed. An increase from 1.46 shifts to 2.0 shifts per 
day would, all other conditions being equal, be equivalent to 
reducing the number active by about 3,000. This would mean 
an 8-hour instead of a 12-hour layover out of every 24 hours. 


Counting Number of Locomotives 


There is confusion concerning the method of counting loco- 
motives so far as the number active is concerned. The method 
used here in no way is involved in any method used by me 
chanical officers in establishing condition of power for shopping 
purposes. We find little similarity in methods used by various 
mechanical ofhcers in this respect, some counting as stored 
those not making a trip only after a certain number of idle 
days, others not permitting units to be counted as stored unless 
good for a certain number of months of service. Their method 
in this respect is immaterial so far as the O S reports are con- 
cerned. ` 

The data used to arrive at the information for this report 
is taken from the OS-A forms for freight service, and OS-B 
forms for passenger service. These forms are usually pre- 
pared by the car accountant or in some branch of the ac- 
counting department, and seldom if at all by the mechanical 
officers. The reports received by the accounting officers may 
come from various sources, in some cases from superintendents 
or other departments. Some carriers have gone so far as to 
count the number active from the train sheets, which method 
does show results quite accurately. If mechanical officers wil! 
interest themselves in the OS forms to see how they are com 
piled as called for by the Interstate Commerce Commission, ap 
parent discrepancies will disappear. 

The OS-A and OS-B forms are identical in this respect 
For instance, OS-A form provides: 


(Note H) 
(12) 
(13) 


Items 12 to 15. 

Average number serviceable (including stored). 

Average number unserviceable. 

(14) Average number on line. 

(15) Average number of loccmotives stored (included in Item 12). 


shall be counted to include those owned, leased and rented in 
freight service during the month (excluding those on other 
roads), obtainable by dividing the total number of locomotive- 
days of 24 hours assignable to freight service by the number 
of calendar days in the month. 

This constitutes the day basis of counting, and as the calen- 
dar month ends at midnight, we conclude the calendar day ends 
at midnight. 


Stored Locomotives to be Counted on 
the Day Basis 


The application of the detailed instructions to item (15) is 
that the stored unit is to be included in item (12), number 
serviceable. Therefore, stored units are to be counted on the 
day basis likewise. Any serviceable unit not in service in a 
24-hour day period is therefore a stored unit and should be so 
counted for OS purposes. 

Item (15) defines a stored locomotive as one under white- 
lead or stored in serviceable condition and available for serv- 
ice. This method of counting has not been followed closely in 
that the number stored are considered only those in white- 
lead, or some slight modification thereof. The counting of 
stored units is emphasized because it is necessary to deduct 
them from the number serviceable to obtain the number active. 

For passenger locomotives the instructions are identical (see 
OS-B, items 8, 9, 10 and 11, notes D and E.) 

No such data is called for to cover yard locomotives, and as 
units used in yard service vary greatly because of partial as- 
signments of road power to yard service, the counting on own- 
ership basis is inaccurate. The only source used periodically 
for yard locomotives is the CS56A report, based on ownership. 
This report shows the total owned, divided between serviceable, 
unserviceable and stored. The number unserviceable for run- 
ning repairs are counted on the basis of requiring 24-man-hours 
or more instead of the day basis. During the year question 
was raised with the Car Service Division as to changing the 
CS56A reports to the day basis, and thus eliminate apparent 
confusion with the OS reports, likewise reducing the expense 
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of making reports on different bases. Thus far this change has 
not been agreed to. 


Conditions and Shopping of Locomotives 


Shopping requirements have decreased rather than increased 
because of increased utilization of locomotives. There is evi- 
dence of the number of back shops having been reduced, thus 
concentrating shop work and permitting better classification 
and grouping of work. Roundhouse and back-shop require- 
ments are based on the amount of mileage to be restored in re- 
lation to the mileage run. Reducing the number of locomotives, 
as has occurred, and increasing the mileage run per unit, in- 
creases the shopping frequency, but this is offset by maintaining 
fewer units. 

A comparison of 1923 and 1928 shows the following condi- 
tion and surplus locomotives in percentages of totals for Class 
I carriers. 


Percentages of Surplus Locomotives 


Freight Passenger Yard 
1923 1928 1923 1928 1923 1928 
i Per cent Percent Percent Percent Percent Percent 

Serviceable .. 78.8 83.6 79.1 83.6 86.3 88.7 
Unserviceable. 21.2 16.3 20.9 16.4 13.7 11.3 
Stored ...... 4.5 13.8 3.0 11.2 4.0 7.6 
Active ...... 74.3 69.8 76.1 72.4 82.3 81.1 
Reduction in total number 7.7 10.0 2.0 


In each case there was a reduction in the total number, and 
increase in proportion serwiceable and stored and a decrease 
in proportion unserviceable and active. 

Analysis of the CS56A reports for 1928 shows the following 
in percentages for Class I carriers as to output of classified 
repairs. 


Percentage Output of Classified Repairs 


Freight Passenger, Yard, Total, 
per cen per cent cent cent 
Clais- okies eee gasp eae’ 0.4 6 Pero Peo 
Clase 2 occ ckencdas eins . 5.4 4.7 3.0 4.0 
Clas Seiden ere E 24.0 24.4 20.0 23.0 
Clisi A siro ipreereni reses 11.0 11.5 9.0 11.0 
Class S nicsiiorinresakda 22.2 27.0 18.0 22.0 
Total oeiia ene ea 63.0 68.2 50.4 60.4 
Average miles ............ 21,728 42,922 21,825 26,107 


Passenger locomotives have a greater frequency of classi- 
fied repairs than freight or yard locomotives, because of greater 
mileage run, but the increase in passenger-locomotive repair 
frequency is not in proportion to that of other types because 
the miles between shopping are greater. The frequency of 
shopping passenger locomotives is about once every 17.5 
months, for freight locomotives about once every 19.2 months 
and for yard locomotives about once every 24 months. 

The data as to average miles between classified repairs will 
doubtless not compare with that of individual carriers having 
a method of breaking mileage different from that of any class 
of repairs. Some carriers break mileage after Class 3 repairs, 
some after any class of repairs. This data is based on any 
classified repairs reported on form CS56A, for Class I carriers. 
The averages shown are exceeded in many cases, and it has 
been the experience of some carriers that as the mileage ac- 
cumulation increases per day, per month, etc., the mileage be- 
tween classified repairs increases. Advance inspection and re- 
ports of condition make it possible for shops to do considerable 
preliminary work, thus reducing the number of days undergoing 
repairs. 

The volume of traffic throughout the year is seasonal. The 
number of locomotives active does not decrease in proportion 
to decrease in traffic volume, due to not counting as stored 
the units not working in a 24-hour day, and to the fact that in- 
creased number of scheduled trains results in running trains at 
less than rating in low-volume periods. If the speed-load 
factors in low-volume periods are made more nearly average, 
regardless of volume fluctuations, the number of locomotives 
active will fluctuate more nearly with volume of traffic. Never- 
theless, the surplus locomotives in the number stored is suf- 
ficient to handle the peak loads, so that the number of locomo- 
tives available for shopping should insure a constant, but mini- 
mum, shop force and use of shop equipment. 

Analysis of the CS56A reports as to output of running re- 
pairs in each case requiring more than 24 man hours shows 
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that each active passenger locomotive received 142 such re- 
pairs, each active freight locomotive received 131 such repairs 
and each yard locomotive received 92 such repairs per year. 
It indicates that if previous recommendations were more fully 
followed to do thorough work at monthly test time so as to 
decrease the amount of intermediate work, these frequencies 
would be reduced. 

By reducing the relative number of locomotives active the 
mileage run per active unit will accumulate more rapidly, in- 
creasing back-shop frequency but not increasing back-shop work 
because of fewer units maintained. The frequency of running 
repairs requiring more than 24 man hours can be decreased by 
doing the necessary work at monthly tests, so that the work 
required meanwhile will be reduced to a minimum. 


Economies of Operation 


In the last annual report reference was made to savings 
from long locomotive runs. All of the items referred to are 
not readily available. Since long runs are confined to districts 
and expenses by districts affected are not always obtainable 
without special records, it is not possible to arrive at accurate 
data. However, it would seem that savings in running repairs, 
enginehouse expense and fuel can be arrived at. Where the re- 
pair-turning frequency is reduced it is expected that the cost per 
mile will decline. Likewise where the frequency of engine- 
house turning is reduced in relation to miles run, there should 
be a reduction in cost per mile for enginehouse expense. The 
reduction in turning frequency will also save fuel. which sav- 
ing will be large or small depending somewhat on terminal 
facilities. Savings accrue in interest and depreciation charges 
as the relative number of locomotives is ultimately reduced 
under long-run or frequent-trip service as compared with short 
runs and infrequent trip service. 

In operation, savings accrue from elimination of unneces- 
sary train stops. Larger tenders to reduce stops for fuel and 
water, result in savings, and reduction of frequency of such 
roadway facilities further add to the savings. 


Locomotive Fuel Performance 


During the year quarterly reports have contained available 
fuel data for freight and passenger service. For yard service 
the fuel data is compiled once for the year. 

The total tons consumed in each of the other classes of loco- 
motive service as reported, including equations for oil and 
current, are shown by years for Class I carriers. 


Total Tons Consumed by Locomotives (Thousands) 


Freight Passenger Yard Total 
1920 89,925 671 24,338 147,834 
1921 70,303 30,706 18,237 119,246 
1922 75,694 30,430 19,495 125,619 
1923 90,263 32,287 4,06 146,618 
1924 81,025 30,806 21,974 133,805 
1925 81,316 29,910 22,176 133,402 
1926 85,095 30,015 23,269 138,379 
1927 80,427 28,990 21,775 131,179 
1928 79,311 27,867 20,834 128,012 


The volume of freight service increased 21 per cent in 1928 
over 1920 and the total tons of fuel consumed decreased 11.8 
per cent in this period. If the total trailing gross ton-miles of 
1928 had been hauled at the number of pounds of fuel per 1,000 
gross ton-miles prevailing in 1920, Class I carriers would have 
consumed approximately 29,000,000 more tons of fuel in freight 
service in 1928. In passenger service, if the pounds of fuel per 
train-mile consumed in 1920 had prevailed in 1928, there would 
have been an increased consumption of approximately 3,800,000 
tons. Likewise in yard service there would have been an in- 
crease of 783,000 tons. No information is available as to com- 
parative quality of fuel in these periods. Reductions in relative 
amounts of fuel consumed were brought about by improved lo- 
comotive design and maintenance and reduction in number ac- 
tive; improved train assembly and speed-load factors; improved 
terminal layouts and roadway facilities for uninterrupted train 
movement. Improvements in the methods of conducting trans- 
portation have contributed largely to the reduction in amount of 
fuel used. 


Fuel Consumed in Freight Service 


In freight service the unit fuel performances for Class J. 
carriers were as shown in the table. 
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The consumption per work-hour has shown a slightly better 
trend than per work-day, because the work done per hour has 
increased more than the work done per day. In both cases, 
however, the reduction in fuel consumption in relation to work 
done has been affected by the reduction in the number of loco- 
Motives active. 

Chart B indicates the relation of train tonnage and speed to 
the rate of fuel consumption per train-hour, showing that as 


Unit Fuel Performances in Freight Service 
Pounds per 1,000 GTM. ounds iuel per 
as 


SN z EETA ee 
Inc. loco. Exc. loco. Train-hour Loco.-day Train-mile Loco.-mile 
170 197 2,928 21,470 283.8 252.3 


1920 21, 

1921 162 185 3,060 18,478 265.2 236.4 
1922 163 186 3,015 17,756 272.3 242.2 
1923 161 183 3,065 19,087 281.3 248.8 
1924 149 170 3,101 20,104 269.7 240.7 
1925 140 159 3,128 19,406 263.8 235.8 
1926 137 155 3,204 20,271 268.9 238.3 
1927 131 148 3,247 19,956 263.4 233.4 
1928 127 143 3,393 20,513 263.6 233.1 


conditions are brought about by larger and better locomotives, 
more tonnage per train and less delays enroute, the rate of fuel 
consumed does not increase in proportion. This also applies 
to the work done and fuel consumed per day. The rate of fuel 
consumption referred to includes all locomotive fuel used, that 
is, in light mileage, on trains, and firing up and cooling down at 
terminals. 

The unit performances of the 26 carriers, comparing 1920 
with 1928, are shown on Chart E, illustrating the trends of 
gross ton-miles per train-hour compared with pounds of fuel 
per 1,000 gross ton-miles. This shows that as the gross ton- 
miles per train-hour increase, the pounds of fuel consumed per 
1,000 gross ton-miles decrease, the irregular variation in fuel 
consumption being due to difference in grade, curvature, fuel, 
water and traffic conditions. Fuel equations vary also. In the 
case of electric operation, the speed-load factor is high, attained 
by low speed and heavy tonnage because in electric operation 
the initial rating is higher than the continucus rating, a con- 
dition quite the reverse of steam operation. 

Since 1923, train and locomotive miles have been conserved in 
relation to car-miles hauled, with a result in reduction of total 
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Chart E—Comparative freight locomotive performance 
for individual roads in 1920 and 1928 


tons of fuel used. With an increase in cars per train and miles 
per active locomotive day, there has been a continued reduction 
in pounds of fuel consumed per locomotive-mile, per train-mile 
and per car-mile. Changes in type and design of passenger 
locomotives taking place in this period cannot be reduced to a 
comparative factor. As the number of active locomotives in- 
creases, there is a reduction in the rate of fuel consumption for 
a given amount of work. 


Unit Performances in Switching Service 


Miles per Pounds fuel per Tons per 
active ——, 
loco.-day Loco.-mile Loco.-hour Day Shift 
1920 136.4 818.4 
1921 137.8 826.8 
1922 137.2 823.2 
1923 73.0 140.7 844.2 5.13 3.38 
1924 67.3 + 139.1 834.6 4.68 3.34 
1925 68.1 136.8 820.8 4.65 3.23 
1926 69.7 «27.0 822.0 4.65 3.29 
1927 71.1 134.4 806.4 4.78 3.23 
1928 70.0 131.4 788.4 4.60 3.15 
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Fuel Consumed in Yard Service 


For Class I carriers the performances as to miles per active 
locomotive-day and pounds of fuel per mile are shown in tab- 
ular form. 

This shows that since 1920 there has been little fluctuation in 
the pounds of fuel per yard-locomotive-mile, hour or shift. In 
comparing 1928 with 1923, the miles per day were 4.1 per cent 
less in 1928 whereas, the pounds of fuel were 6.3 per cent less 
per mile, indicating some relative reduction in fuel consump- 
tion. Generally, advantages in reducing the number of yard 
locomotives worked, by increasing the hours, miles and shifts 
per day per loccmotives worked, will result in economies as to 
fuel, repairs and enginehouse experience per unit of work done. 
The problem of providing modern switch power in place of as- 
signing obsolete road power to yard service is worthy of 
consideration as to comparative operating expenses and invest- 
ment cost. Apparently much remains to be done to improve 
the utilization of yard power so far as constructive and con- 
tinuous work is concerned. 

Representing the Operating Division, the report is signed 
by T. B. Hamilton, vice-president, Western region, Pennsyl- 
vania; J. T. Gillick, chief operating officer, Chicago, Milwaukee, 
St. Paul & Pacific, and R. E. Woodruff, assistant vice-president, 
Erie. Representing the Mechanical Division; the report 1s 
signed by W. H. Flynn, general superintendent motive power 
and rolling stock, New York Central; O. S. Jackson, general 
superintendent motive power and machinery, Union Pacific; O. 
A. Garber, chief mechanical officer, Missouri Pacific. 


Discussion 


Mr. Demarest: The subject matter of this report is 
altogether too vital to let it go by without getting some 
good out of it. Two things are referred to which should 
be a matter of grave concern to all of us. First, the 
miles per day per active locomotive. You cannot stress 
that too much because ton-mileage per locomotive has 
been increasing; still you must use the miles per dis- 
patchment, which is in effect miles per day, as the meas- 
ure of the amount of road work you are getting out of 
a locomotive. Second, is the reduction in the amount of 
useful time. Out of every 24-hour day the reports from 
the railroads indicate that only 61⁄4 of those hours are 
being spent in pulling a train. Why should not a locomo- 
tive be pulling a train for 12 hours out of 24. That is 
getting only 50 per cent out of the value of your in- 
vestment. 

How can we do it? I realize in our own situation on 
the Pennsylvania that we have not gone as far as we 
could. We think perhaps we have got limitations in some 
directions that prevent us from going much further. I 
believe that your committee in addition to giving us these 
statistical data, should devote some attention during the 
coming year to the possibilities in the direction of getting 
more gross tons per month out of locomotives. The 
question of counting your locomotives uniformly is also 
important. We must have a uniform method of counting 
to render comparison of any value. Operations today 


Morgan’s Louisiana & Texas 4-4-0 type locomotive No. 
47—Built by Baldwin in 1884—16-in. by 24-in. cylin- 
ders; 62-in. diameter drivers; 130-lb. boiler 
pressure—Tractive force 10,940 Ib. 
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have developed largely on the basis of the elimination of 
the small units. On March 1, 1920, when the railroads 
were turned back to their owners, the Pennsylvania had, 
in round numbers, 7500 locomotives. 
we have cut up 2200 and are operating today with about 
6800. We have a program in front of us that may take 
ten years or more to accomplish, for we have something 
like 3300 locomotives to eliminate yet. When we get 
down to that basis we will be operating the Pennsylvania 
System with something like 4800 separate units as com- 
pared with 7600 on March 1, 1920. We figure that 
every locomotive we take out of service saves us $4,000 
a month, that is for maintenance and other expense. 

Mr. Chambers: I want to ask Mr. Demarest about 
reducing his number of locomotives from approximately 
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7500 or 7600 down to about 4800, whether he is taking 
into consideration how many locomotives in the future 
will be replaced by electrical operation. 

Mr. Demarest: The Pennsylvania System has an 
electrical program ahead of it which will take in the 
territory from New York to Washington and some por- 
tions of the freight lines. I have not, in giving you those 
figures, taken into consideration that steam locomotives 
would be replaced in any way by electrical locomotives, 
but I have given you the analysis based on our complete 
data. Naturally, to follow out Mr. Chambers question. 
therefore, if we replace steam locomotives by electrical 
units, we will not put as many electrical units in service 
as we took out steam units. 

The report was recewed and the committce continued. 


Report of Joint Committee on Reclamation 


Your committee submits a progress report of activi- 
ties for the year. For the purpose of obtaining direct in- 
formation of reclamation practices in effect on the vari- 
ous railroads, a questionnaire was submitted to the me- 
chanical officers of Class I railroads covering 16 major 
reclaimable items of car materials used in interchange. 

Replies received manifested a great interest by the 
mechanical officers in this important subject and the com- 
mittee is of the opinion that considerable progress can 
now be made in following up the various operations hy 
visiting reclamation plants. 

It is recommended that this committee serve indefi- 
nitely as a regular committee until rules and regulations 
governing methods of reclamation and tolerances allowed 


on reclaimed material be agreed upon and submitted for 
approval of both Divisions. The report is signed by: 

Division VI Representatives: I. C. Bon (Chairman), 
superintendent of reclamation, Wabash, Decatur, IIl.; 
G. W. Lieber, superintendent of reclamation, Missouri- 
Kansas-Texas, Parsons, Kans.; A. L. Prentice, super- 
visor of scrap and reclamation, New York Central, 
Cleveland, Ohio; W. P. Stewart, superintendent of 
scrap, Illinois Central, Chicago. 

Division V Representatives: G. H. Davis, foreman 
reclamation plant, Pennsylvania, Conway, Pa.; D. C. 
Reid, ass’t. chief mechanical officer, Boston & Maine, 
Boston, Mass. ; L. R. Wink, assistant superintendent car 
department. Chicago & North Western, Chicago. 


Overloading Axles 


Vice-Chairman Ayers: A day or so ago, one of the 
member lines called attention to a practice that is creep- 
ing in of loading cars of grain in excess of the limit 
prescribed by Rule 86, the load limit stencilled on the 
car. It appears that certain railroads have established 
arbitrary limits, through their traffic departments, in 
one instance allowing a five percent increase loading, 
and in other instances an arbitrary of 3,000 lb. That 
was referred to the General Committee for an opinion, 
which was expressed as follows: 

It was the unanimous opinion of the General Committee of 
the Mechanical Division that the road limits prescribed in the 
interchange rules are based on the best engineering infcrmation 
available and should be adhered to from a safety standpoint. 
These limits are based on the calculated strength of the axles, 
allowing a proper factor of safety. Other car parts and truck 
ed et a also be overstressed should these iimits be ex- 
ceeded. 


Attention should also be directed to the fact that in 
connection with Rule 86 there is a provision where 
trucks or bodies of cars are not sufficient in strength to 
permit loading the car to the full capacity of the axles, 


the car owner should arbitrarily fix the limit which it is 
safe to handle with the individual car, and stencil that 
load limit on the car for the guidance of the shipper. 

These axles are calculated within safety limits of 
stress for extreme conditions. That is, there is a 
proper allowance for impact, and for the bending action 
caused by the pressure of the flange against the rail on 
the curve and by added load on the outer journal, due 
to the centrifugal action of the car, and that is figured 
to a point where the car is just on the point of over 
turning. You can probably overload 999 out of 1,000 
axles and never hear from them at all, but you cannot 
afford to take chances. 

The Division should support the action of the Gen- 
eral Committee in such form that it may go to the 
Board of Directors of the American Railway Associa- . 
tion, if anyone desires to make such a motion. 

Mr. Garber: I move that the convention approve the 
action of the General Committee. 


The motion was duly seconded and carried. 


Attendance and Entertainment 


The total registration of railroad men and guests 
during the convention was 1,386. Of this number 512 
were railroad men, 407 were railroad ladies, 299 were 
railway supply men, and 168, railway supply ladies. 

On Tuesday evening, June 25, a reception and dance 
were held at the Hotel Alexandria. On Wednesday, 
while the convention was in session an all-day com- 
bined motor car and electric railway trip was provided 
for the ladies to Mt. Lowe. Thursday was given over 
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to an all-day trip to Catalina Island, there being no 
sessions of the convention on that day. After the close 
of the convention Friday noon, the members and guests 
were entertained with a motor tour about Los Angeles 
and its environs. 

At a meeting of the General Committee held during 
the convention, a decision was reached to hold next 
year's convention at Atlantic City, N. J., June 18-25, 
inclusive. 
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Characteristics of Ex- 
haust Steam Injectors 


GALVESTON, TEXAS. 
To THE EDITOR: 


On page 136 in the March, 1929 issue of the Railway 
Mechanical Engineer, in Part II of the paper on the 
“Characteristics of Injectors”, presented before the 
American Society of Mechanical Engineers, by R. M. 
Osterman, vice-president, Superheater Company, T. C. 
McBride, consulting engineer, Worthington Pump & 
Machinery Corporation, stated that “180 Ib. is the usual 
boiler pressure in England with but a small portion of 
the locomotives carrying any higher pressure—it has 
been generally understood that 180 to 190 Ib. boiler 
pressure is the limiting pressure for the exhaust-steam 
injector.” 

This statement, emanating from an authority on the 
subject, if accepted as authentic by those who are not in 
possession of the real facts, are apt to be damaging to 
the future development of the exhaust-steam injector in 
America. The following data is. therefore, submitted 
to enable those who may be interested. 

During recent years, the railways of Great Britain 
have built slightly more than 2,000 locomotives having 
a boiler pressure of 200 lb. or over. Four hundred of 
these engines carry 225-lb. pressure, while 70, con- 
structed within the past two years, and now handling 
the heaviest and fastest passenger trains, are worked at 
250-Ib. pressure. Most of these engines, including 
practically all of those carrying 220 lb. and over, are 
fitted with exhaust-steam injectors. 

In considering the last part of the statement quoted 
in the first paragraph, one significant fact should be 
observed from British practice. The Great Western 
(England), which has in use more exhaust-steam 
injectors than any other railway in the world, has also, 
for many years, employed boiler pressures much higher 
than were customary on other British railways. The 
performance of the “King” class of 4-6-0 type locomo- 
tives on the Great Western has shown that there can 
be no question regarding the economy of an exhaust- 
steam injector with pressures up to 250 lb. Those who 
are inclined to dispute this, are also advised to consult 
the data derived from the numerous tests conducted in 
1927 by the London, Midland and Scottish on the 
“Royal Scot” class 4-6-0 type passenger engines. 

On page 137 of the same issue, C. T. Ripley, chief 
mechanical officer, Atchison, Topeka & Santa Fe says 
that “more level territory at more uniform speeds, less 
slow-downs, etc.”, act distinctly in favor of the exhaust- 
steam injector. Theoretically, this may be so, but I 
should like to call attention to one practical example 
which demonstrates that the exhaust-steam injector 
may also effect considerable economy under supposedly 
unfavorable circumstances. I know of no railway in 
America whose main lines are of a more difficult char- 
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acter than those of the New South Wales Government 
Railways, where grades of 2.5 and 3.0 per cent, and 
curves of short radius are encountered. Several years 
ago, after long experience with about 600 exhaust-steam 
injectors, the chief mechanical engineer of this system 
said in the course of a paper read before a prominent 
Australian engineering society: “Davies and Metcalfe 
injectors on these railways have shown a fuel economy 
of 12 per cent and a water saving of 18 per cent.” 

So much emphasis has been placed on the use of 
exhaust-steam injectors in Great Britain, that many 
persons may be unaware of their extensive employment 
on larger locomotives elsewhere. It will perhaps be re- 
membered that Germany was required to deliver a large 
number of steam locomotives to the allied nations, 
shortly after the armistice in 1918. Many of the 1,820 
Prussian locomotives delivered to Belgium were 
equipped with a standard form of closed feedwater 
heater, which was adopted by the Prussian-Hessian 
State Railways as early as 1915. These heaters 
promptly created an unfavorable impression in Belgium, 
principally due to the expense of keeping them in order. 
The Davies and Metcalfe exhaust-steam injector was 
later applied to some hundreds of Belgian locomotives, 
ranging in size up to 4-6-2 and 2-10-0 types, having a 
maximum capacity of 2,700 hp., and it has given satis- 
faction. 

The exhaust-steam injector is not in the experimental 
stage. It is now, and has been for some time, in prac- 
tical use on five continents, but its permanent adaptation 
to American conditions cannot take place if the question 
of fuel saving is allowed to obscure every other factor. 
Certainly, feedwater heaters and exhaust-steam injec- 
tors are primarily installed to save fuel, but too many 
mechanical engineers are prone to view the subject ex- 
clusively from a thermal standpoint, and to forget that 
fuel costs do not represent the total expense of locomo- 
tive operation. The railway viewpoint, which must 
consider initial costs, with the resultant interest and 
depreciation charges, is often entirely ignored. Europ- 
ean experience indicates that the first cost of a feed- 
water heater is at least twice that of an equivalent 
exhaust-steam injector, while a still higher ratio applies 
to maintenance expenses. 

In comparing any two competitive devices, designed 
to accomplish fuel economy in steam locomotives, the 
lessons of past experience should teach that a greater 
fuel saving on the part of one may often be entirely 
offset by a lower maintenance cost, lower interest and 
depreciation charges and greater reliability of the other. 

Wm. T. Hoecker. 


Misleading Advertisements 
Curcaco, ILL. 


To THE EDITOR: l i 
We hear a great deal at present concerning “Truth 
in Advertising.” This should not only apply to wearing 
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apparel, medicine, etc., but also to the expected per- 
formances of any tool or device advertised to perform 
sume specific operation at a great saving of time. 

Recently the writer received some advertising describ- 
ing a certain fixture which would enable us to save 
considerable time, stating that the ordinary standard 
method of performing this particular job required 40 
min. 

As a matter of fact, to do this job, which includes the 
setting up and machining complete floor to floor, re- 
quires but 18 min. in our shop. Now how can one 
expect to save 40 min. in doing a job which only takes 
18 min. under the established conditions? 

Perhaps some of your readers would like to express 
themselves on this subject. 

Drit Hanp. 


Is there a Future for 
the Engineering Graduate? 


Ntare Concece, Pa. 
To tHE EDITOR: 

I have read the recent editorial entitled “Is There a 
Future with the Railroads?”. Many engineering stu- 
dents are asking the same question. 

In so far as technical graduates in mechanical engi- 
neering are concerned, the answer lies very largely 
with the railroads. Out of sixty-one compamies which 
recently interviewed, or have written for, our thirty-nine 
seniors in mechanical engineering at Penn State, but 
two inquiries have come from the railroads. The stu- 
dents probably assume that the railroads have nothing to 
offer, Moreover, I have before me letters from three 
recent graduates who intended to stay in railroad work, 
but who now inquire if we know of any desirable open- 
ings in the general field of mechanical engineering for 
which they may be fitted. 

If the railroads will make it evident that in their busi- 
ness the oncoming engineer will have an opportunity 
equal to that offered by other industries to utilize every 
faculty of his mind and personality toward attaining a 
place of reasonable responsibility within a few years, 
the railroads should be able to secure the best products 
of the technical schools. For the mechanical graduate 
the answer to your editorial question is “Yes” if the 
railroads can prove that they offer real opportunities 
It is unquestionably “No” if the present situation con- 
tinues to exist. 

It is high time that those who have this question at 
heart should speak plainly and that the officers who are 
in a position to determine the policies should do some- 
thing about it. If the railroads are indifferent, why 
should the colleges be concerned? 

A. J. Woop, 


Professor of Mechanical Engineering, 
The Pennsylvania State College. 


New Conditions Call for — 
New Type of Leadership 


Onmana, Nes. 
To THE EDITOR: 

Your editorial “Is There a Future with the Rail- 
roads?” published in the April issue is worth further 
comment. There are few bloodless revolutions. The 
revolution in railroad practice which is taking place is 
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accompanied by the usual daily casualty lists. On the 
other hand, there are few of the supervisors today, par- 
ticularly in shops, who would want to give up their new 
tools and new methods, and go back to the old condi- 
tions of getting out work without proper maintenance 
equipment. 

Railroad supervision today calls for a new type of 
leadership and a new type of ability. Modern industrial 
methods are being applied to railroad shop problems in 
so far as practical work is being planned with a degree 
of precision undreamed of a few years ago. Instead of 
every job being a rush job or an emergency job, orderly 
procedure is desired and expected in present-day pro- 
grams, 

The study of costs and the determination of methods 
based on real costs studies is gradually leading to order 
and efficiency. 

You were entirely correct in emphasizing the mental 
unrest which is always created in such a transition 
period. The silver lining is found in the fact that when 
stabilization again takes place, the very conditions which 
have made the transition necessary will have developed 
the fact that a higher type of supervision is required 
under the new and stabilized conditions. Supervisors 
will be paid more nearly in line with what their accom- 
plishment is worth, there will be a swing of the pendu- 
lum, and there will be more supervision rather than less 
supervision, Consequently, supervisors will have more 
regular hours and more leisure time. Those who sur- 
vive the transition are going to have better jobs under 
more favorable conditions. 

Under the new conditions opportunities for the pro- 
motion of men of merit are going to be much greater 
than in the past. Definite yardsticks are being set 
up to measure the performance of supervisors. A man’s 
work is recorded on the basis of real accomplishment, 
and he will obtain credit in proportion to the results of 
his efforts. Motor trains, motor busses, truck lines, and 
problems of air transportation will all offer new fields 
of activity for those supervisors who are ambitious be- 
yond the confines of their departmental work. 

The stresses and strains which have occurred during 
the transition period have developed many men to a re- 
markable degree. The prospects of the future should 
hold forth compensation for the trials of the transition 


period. 
D. C. BuELt, 


Director, The Railway Educational Bureau. 


That Question of Free Service 


New Yorn. 


To THE EDITOR: 

Your editorial in the April, 1929, Railway Mechanical 
Engineer on “The Question of Free Service,” in which 
you “panned” the railroad mechanical department of- 
ficers for expecting too much free service from the ma- 
chine-tool builders, needs to be taken with a grain of 
salt. 

Let me ask you a question: What else can the rail- 
roads do? With the exception of axle and wheel lathes 
a few boring and turning machines and perhaps a 
grinding machine, I would like you to name some ma- 
chine tools that are specially designed for railroad shop 
work. Most of the tools the railroads buy are first de- 
signed for machining parts for automobiles, oil and 
Diesel engines, or, in many cases, for tools used by the 
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blame the manufacturers much if production shops are 
where the machine-tool market 1s. However, why 
blame the poor railroad man if he has to canvass the 
builders for the kind of tool that will best lend itself 
to the use of jigs and fixtures to give the necessary 
output from his shop. 

lt seems to me that if the machine-tool manutac- 
turers want to reduce the cost of free service, they 
should place more tools on the market that are designed 
for one or more specific jobs in a railroad shop, and 
then tell the interested railroad officers that such ma- 
chines are available. Such a procedure would at least 
alleviate the necessity of “sending bids to five or six 
manufacturers”, and eliminate “the need for that vast 
amount of engineering service” as was discussed in your 
editorial. 

AX OBJECTOR. 


Is There a Future 
with the Railroads? 


New Haves, Conn. 
To THE EDITOR: 

Your editorial in the April, 1929, Railway Mechanical 
Engineer, entitled “Is There a Future with the Rail- 
roads?” describes the situation very fairly. Your con- 
clusions seem to be the same as appear to be gradually 
crystallizing at all of our Society for the Promotion of 
Engineering Education and American Society of Me- 
chanical Engineers’ conferences with railroad men on this 
subject ; namely, that the requirements for success in rail- 
roading depend more upon the individual tastes and per- 
sonal qualifications of the men entering railroad service 
than upon their technical training. The nature of the 
work seems to be such that the emphasis falls more upon 
these personal qualities than in most other large in- 
dustrial enterprises. 

In other words, the subordinate positions in railroad 
service, appear to be just about as well filled by the men 
without technical training as by the men with technical 
training. The advanced administrative positions, how- 
ever, seem to require a type of personality which will 
go further and faster if supplemented by a thorough 
technical foundation, but which can crash through to a 
large measure of success in that field with little or no 
formal technical training. 

I believe the college student approaching graduation 
is keenly alive to this situation, and discriminates rather 
accurately, on the whole, between industries offering 
Opportunities for advancement up to a reasonably satis- 
factory job with emphasis upon extraordinary personal 
qualities, or without such emphasis, Most students have 
relatively little self-confidence when they face such a 
situation squarely, and their inclination is to accept the 
opportunity which appears to offer the most safeguards 
against possible failure. It is in these directions that 
railroading as a career is likely to have least attraction 
for the less adventurous student than other industries 
which offer more obvious inducements. In the case of 
the superior student with unusual personal qualifica- 
tions, all types of industries are, of course, looking for 
him, and the inducements held out to him by industries 
other than the railroads are likely to be made especially 
attractive. 

Here again the railroads, as a rule, merely offer the 
usual chance to take the regular starting job, and hold 
out no special inducements for him as an individual, so 
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far as future progress is concerned. Hence, the rail- 
roads lose at both ends. 
S. W. Dubtey, 


Chairman, Department of Mechanical Engineering, 
Yale University. : 


(Professor Dudley is chairman of Committee No. 25, 
Relations of Colleges and Railroads, of the Society for 
the Promotion of Engineering Education.—Eb1ror. ) 


Encourage the Employees to Reaa 
PittssurcH, Pa. 
To THE EDITOR: 

Your editorial entitled “Selecting Useful Informa- 
tion,” which appeared on page 229 in the May issue of 
the Railway Mechanical Engineer, discusses a subject 
that should receive more attention than it does, and 
also suggests that the employees’ magazines, so popular 
and prevalent on our railroads, could well be made a 
means of calling attention to the articles in various me- 
chanical magazines that should interest employees in 
various departments. 

For example, the employees in the wheel and tire de- 
partments would be especially interested to know that 
the latest method of heating tires for application to 
wheels was described on page 244 of the same issue, or 
those shopmen or engineering department employees 
interested in the study of locomotive counterbalancing 
could find a most interesting paper on this subject on 
page 236. 

Should announcement of some new design of ma- 
chine tool be made in the advertising columns, mention 
of this too would be of interest. Perhaps some may 
say this would be a form of free advertising. Even so, 
does there not appear considerable free advertising of 
baseball and other sports in the press, which I am sure 
is of no greater interest to many than the various an- 
nouncements outlined above would be to a large num- 
ber or readers of employees’ magazines. 

Our shop has adopted a plan of placing a rack which 
will hold in display form about 25 copies of mechanical 
periodicals. Many copies, after having been read by 
the subscribers, find their way to this rack which is 
situated in the center of the shop near the tool wicket. 
In large letters is painted the following: “Read and 
Return.” 

It is very pleasing to the donors to find so many 
taking advantage of this, rather than perhaps filing 
these valuable magazines away, only to be sent to the 
baling department later. Sometimes every copy is out 
during the noon hour and no attempt is made to xeep 
track of them. If they fail to be returned, it does not 
matter. 

The greater number of our men and boys we can 
encourage to read and study such subjects as are to 
be found described in these pages, the more easily will 
this country be able to keep a step ahead of all other 
countries in a mechanical way, which will thus ensure 
a continued era of prosperity for all. 

We have found that many bulletins, sample copies, 
descriptive booklets, all of an advertising nature, which 
come to our office many times in duplicate, find a very 
ready reception if placed within reach of our shop em- 
ployees. These, containing much informative reading, 
must accomplish much more the objective intended than 
were they to be thrown in the wastepaper basket, where 
altogether too much of such matter goes after but one 
reading. 

A READFR. 


Removing Boosters with a Drop Table 


EMOVAL of complete boosters in the drop pit is 

made possible by an auxiliary device designed 

and built by Whiting Corporation, Harvey, Ill., for use 
with its drop table. y 

The standard size drop table has proved practical for 
partly lowering the booster to make repairs or inspec- 
tion as required. The dropping of the complete boost- 
er, for removal to the back shop, is not practicable with 
the ordinary table owing to the projection of the wish- 
bone at the front and the overhang of the booster at the 
rear. To build a table large enough to handle this job 
would require such a large pit as to make the cost pro- 
hibitive and the length of the table top would constitute 
a problem when dropping wheels on engines with shori 
wheel bases. 

The Whiting Corporation has solved the problem by 
designing an auxiliary truck which runs in a shoulder 
of the pit at the end of the drop table. The purpose of 
the truck is to provide a bridge across the shoulder, 


Special truck for handling boosters with the Whiting 
electric drop-pit table 
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Auxiliary truck for handling boosters lined up with the pit 
track 


and the purpose of the shoulder is to furnish a space 
into which the overhanging portion of the booster may 
be dropped when the truck has been pushed to one side. 

When a locomotive comes into the enginehouse for a 
complete booster removal, trailer truck and all, the 
Whiting table top is raised into position in the stall to be 
used. Because of the shoulder pit, there is a gap be- 
tween the table top and the rails of the enginehouse stall 
on one side of the pit. To fill this gap the auxiliary 
truck is rolled into place. Its top is locked to that of 
the table and the whole assembly is locked in line with 
the enginehouse rails, making a continuous line of track 
the full length of the stall. The locomotive runs over 
the auxiliary truck on to the drop table. 

When the locomotive is spotted for removal of the 
booster, no wheels are supported on the auxiliary truck, 
but above it is the booster and on the drop-pit table are 
the trailer wheels and trailer frame. The auxiliary 
truck has served its purpose as a bridge to get the loco- 
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motive over the pit and is now moved to one side leav- 
ing nothing to interfere with the dropping of the boost- 
ers, the overhang dropping into the special shoulder 
pit. 

The trailing wheels easily clear the locomotive before 


Drop-pit table used on a large western road showing the 
booster dropped in the shoulder of a special pit 


the booster has reached the depth of the truck pit so 
that the drop table may be moved sideways to the stub 
track located between the stalls of the enginehouse. The 
top is then raised to the level of the enginehouse rails 


Auxiliary truck of a drop-pit table moved aside to clear the 
booster 


and the auxiliary booster truck rolled into place and 
locked so that the trailing wheels and booster may be 
run off the table to the repair track. 

In some instances it has been considered advisable to 
build shoulder pits on both ends of the drop table to 
carry the auxiliary trucks. Such an arrangement al- 
lows still greater flexibility. This additonal equipment 
does not in any way interfere with the usual operation 
of the drop-pit table, such as dropping driving wheels 
or engine and tender trucks. 


Portable Gasoline-Kerosene Engine 


| oe line of gasoline-kerosene engines in rat- 
ing from 114- to 7%-hp., recently announced 
by Fairbanks, Morse & Company, Chicago, has been 
developed to drive portable pumps, air compressors, 
saws, grinding wheels, polishers, etc. While the most 
radical departure from previous construction is in the 


This totally enclosed 114-hp. gasoline engine is only 19 in. 
wide and 22 in. long 
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Removal of two bolts permits opening the enclosure and 
exposes all of the working parts 


all-enclosed self-oiling feature, the new engine is quite 
different in appearance from other small engines of 
its type. 

The 1'4-hp. rating, which is a size used in a wide 
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diversity of light drives, is the most interesting devel- 
opment in the new line. It is less than 16 in. high, 
22 in. long and 19 in. wide and weighs 150 lb. Two 
pulleys are provided, one of which operates at an 
engine speed of 1,500 r.p.m. and the other at 750 r.p.m. 
There is also a mechanical regulator which permits 
slowing the engine down to 1,100 r.p.m. with, of course, 
proportionate reduction in horsepower. With the two 
pulley speeds and the speed regulator, it is possible to 
meet the requirements of almost any type of light 
drive. 


An important feature of the new 1!4-hp. unit is its © 


simplicity of design. There are said to be 25 per cent 
less parts than in previous engines of this size. Unit 
construction throughout makes the cylinder, water hop- 
per, crankcase and bearing supports for both crank- 
shaft and camshaft integral parts of the cylinder and 
base casting. The engine, with the exception of the 
magneto, can be entirely assembled on this base 
casting. 


Complete protection from dirt, dust, rain and snow: 


is afforded through the fully enclosed feature. By 
the removal of only two bolts all working parts, such 
as the crankshaft, camshaft, bearing etc., are open to 
view and inspection. Removal of eighteen bolts com- 
pletely dismantles the entire engine. 

Self-oiling is accomplished through a special lubri- 
cating system which drenches all working parts in oil. 
No grease cups are required. The base casting serves 
as an oil reservoir. The bearing caps have cups to 
collect the oil which drips from special baffles lo- 
cated directly above on the crank-case cover. 

One of the special mechanical refinements is the 
method by which leaking of oil is prevented. Felt retain- 
ers on the crankshaft and camshaft, return oil grooves 
on these shafts, and a special crankcase breather are 
designed to eliminate all possibility of leaking oil. The 
crankcase breather, further, does away with compres- 
sion in the crankcase. Instead of forcing the oil out 
at the gaskets, the special breather draws in all oil 
collected at the gaskets by maintaining a vacuum with- 
in the crankcase. 


A Blow-Off Cock for Narrow Clearance 


HE standard location for locomotive blow-off 

cocks, whether mounted with or without sludge- 
removing pipes, is on each side of the firebox near 
the front or low corners, about one row of staybolts 
above the mud ring. 

Many of the new locomotives recently designed have. 
for the purpose of obtaining the largest possible grate 
area, included fireboxes so wide as to approach the limit- 
ing side clearance of the railroads. This makes it of 
paramount importance that a blow-off cock be used which 
extends outwardly from the firebox for the minimum 
possible distance. 

With these requirements in mind a new design of 
blow-off cock, manufactured by the Bird-Archer Com- 
pany, New York, is now made available. As shown in 
the illustration, this blow-off cock, while retaining all of 
the features of the old types, is arranged with the valve 
stem mounted parallel to the side sheet. 

It was possible in this design to shorten the side clear- 


a: 


A sectional view of the valve attached to the locomotive, 
showing the joint-ring strainer 


158 


Railway Mechanical Engineer 


The Bird-Archer locomotive blow-off valve for narrow 
clearances 


ance requirement for the blow-off cock to less than 5 in. 
This includes the allowance for the fitting of the joint 
ring in mounting. 

This type of blow-off cock is adapted for mounting 
with internal sludge-removing pipes, such as are fur- 
nished with the Bird-Archer sludge removers. Where 
sludge removing pipes are not used, a joint strainer of 
the Bird-Archer standard design is furnished to prevent 
obstructions which might interfere with the closing of 
the valve. 

This type of blow-off cock may be ground in under 
pressure without removing from the boiler and, in addi- 
tion, the valve and stem may be removed from the body 
without breaking the ground-joint mounting on the 
boiler. A plug is provided for this purpose. 

A still further advantage in this type of blow-off cock 
is the fact that it can be used to blow from two boiler 
connections at the same time. This may be arranged by 
removing the brass inspection plug and fitting a pipe 
connection thereto. 

The lever, bushing, packing gland and the valve and 
stem unit are standard and interchangeable with other 
blow-off cocks of Bird-Archer design. 
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Changes in Bullard Vertical Turret Lathe 


HE Bullard Machine Tool Company, Bridgeport, 

Conn., has redesigned its line of vertical turret 
lathes of the spiral-drive type to assure a margin in 
their capacity and ability to operate beyond the de- 
mands of the latest high-speed cutting materials. , With- 
in the past year, spindle speeds have been increased in 
the manufacturer’s specifications and the recommended 
horsepower for motor drive has been raised with ade- 
quate strengthening in construction on the various 
models from 25 per cent to 40 per cent above previous 
ratings. This is the result of a period of research and 
analysis into the requirements of the work encountered 
and the determination of a method for properly em- 
ploying the high-speed cutting metals. 

It is the opinion of Bullard engineers that the use of 
tungsten-carbide tools should be based primarily on a 
selection of those operations to which such tools can 
be economically applied, together with a determination 
of the consistent rates of speeds and feeds which will 
assure a proper life of such expensive tool bits. The 
nature of face-plate work and the various diameters 
encountered determine the operations of higher feet 
per minute which justify the use of such cutting tools 
while the smaller diameters of necessarily lower feet 
per minute would not, under simultaneous operation, 
require more than the regular type of high-speed tools 
previously available. 

An analysis of the methods involved and the rates 
of cutting forms an interesting background from which 
has developed the revision of design in the important 
drive unit in Bullard vertical turret lathes. 

The secondary speed-change case as shown in the 
illustration is now designed with a complete train of 
spiral and helical gearing properly balanced or con- 
trolled in thrust and providing an extremely smooth 
and powerful flow of the work under the cutting tools. 
The rolling action of the spiral and helical gears offers 
a stronger gear tooth for the same pitch and a more 


naps ten Sag 


A 42-in. Bullard vertical turret lathe and the redesigned 
secondary speed-change case 


constant flow of power through the driving train to the 
table. This secondary case, combined with the standard 
primary of Buliard construction, provides variously 
eight and twelve different rates of speed through the 
respective sizes of machines in which it is applied. And 
the new table speeds obtainable through this unit. 
though varying with each size of machine, offer reason- 
able minimum diameters of work at which tungsten- 
carbide and similar tools can be consistently employed. 
under maximum efficiency of operation. 


Cleaning the Coffin Feedwater Heater 


O prevent the formation of scale in its feedwater 
heater, when operated in bad-water districts, the 
J. S. Coffin, Jr., Company, 36 Grand avenue, Engle- 


Location on the locomotive of the equipment for cleaning a 
Coffin feedwater heater 
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wood, N. J., has devised a process, on which patents. 
are pending, which permits the cleaning of the heater at 
a negligible cost. The equipment, which has been added 
to the heater and is carried in the locomotive, consists of 
a tee-connection, two drain valves and a steam valve 
with a 1/16-in. choke. 

Referring to the illustrations, the water in the branch 
pipe is drained through the valve 4 after which the valve 
is closed. The boiler check C and the valve B are then 
closed and the plug D is removed from the tee-connec- 
tion. One gallon of cleaning solution is then poured into 
the branch pipe and the plug D is reapnlied. The boiler 
check C and the valve B are then opened. The drain 
valve E, located in the condensate line, is then opened 
and the solution is allowed to drain out to the ground 
until the locomotive is ready to leave the terminal, when 
the valves E and B are closed. The pump should not 
be operated during the cleaning operation. 

The condensing steam, fed to the branch pipe through 
the valve B, will force the cleaning solution through the 
heater discharge line, where the solution is diluted in the 
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discharge side of the heater. Fron there it gradually 
works through the heater to the valve E in the condensate 
line, where it is drained to the ground. No chemicals 
remain in the system after about one hour. 

The solution used consists of cold water, raw muriatic 
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acid and “Super Incontrol,” in the correct proportions. 
This solution is stored in containers, one of which is 
illustrated. Each container holds sufficient solution for 
40 cleanings. 

Coffin feedwater heater systems equipped with this 
process are operating in numerous bad-water districts 
and no trouble is experienced in keeping the heaters 
free of scale formation. 


Barco 2-In. Steam- | 
Heat Connections 


INCE the description cf the 2-in. steam heat in- 

sulated connections manufactured by the Barco 
Manufacturing Company, 1801 Winnemac avenue, Chi- 
cago, for use between passenger cars and on the rear 
of tenders, which appeared on page 1490D80 of the 
June 25, 1928, Daily Edition of the Railway Age, several 
changes have been made in their design. The welding 


Barco 2-in. steam-heat connections for coaches fitted with 
hardened alloy-steel balls 
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of the tubing in the balls has been replaced by rolling the 
seamless steel tubing into hardened alloy-steel balls simi- 
lar to the expanding and rolling of a flue into a flue sheet. 
Drop-forged steel nuts are now used in place of the 
gasket retainer rings previously used. The change 
facilitates the replacement of gaskets when necessary. 

The new connection is made up almost entirely of drop 
forgings and seamless-steel tubing, being much stronger 
than the former castings and allowing repairs to be made 
by straightening or welding when the connection meets 
with an accident. instead of having to replace the casting 
as was formerly. the case. 


Floating- Bushing 
Driving Box Changed 


CHANGE in construction has been made by the 
Locomotive Finished Material Company, Atchi- 
son, Kansas, in the Universal floating-bushing driv- 
ing box since it was described in these pages. The 
box is now made with the jaws extending the full depth 
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General arrangement of the Universal floating-bushing 
driving box 


of the box. The space at the bottom of the jaws is 
filled in with a binder designated as B in the illustra- 
tion. The binder takes the place of the cellar used on an 
ordinary crown-brass type of box, but it does not extend 
to the center line of the box as is common with the 
grease cellar. : 


M. M. M. Acrivities—“The M. M. M. Family Tree” is a 
booklet prepared by Manning, Maxwell & Moore, Inc., 100 East 
Forty-Second street, New York, in order to acquaint thosc 
interested with the various branches and products of the 
M. M. M. organization. 


Coor Carps.—The Joseph Dixon Crucible Company, Jersey 
City, N. J., is distributing three new color cards showing Dixon 
industrial paints for metal and wood protective coatings; 
utility paints for use on general run of work, and maintenance 
floor paints for the protection of wood, composition, linoleum, 
conerete and cement floors. 
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Automatic Drain Valve for Air Compressors 


HE Frederick Iron & Steel Company, Frederick, 

Md., is manufacturing an automatic drain valve 
for the steam end of cross-compound air compressors. 
It can be applied to any convenient place beneath 
the lowest connection by a small bracket held by a 
nut on the air-compressor head. The two ¥-in. pet 
cocks are removed from the lower end of the steam cyl- 
inders and the 14-in. pet cock is removed from under the 
main steam-inlet boss. The two %-in. pipe taps on each 
side of the drain valve are connected to the lower end of 
the steam cylinders and the 14-in. pipe tap on the top of 
the drain valve is connected to the main steam-inlet 


Sectional view of the drain valve 


boss. A ¥4-in. pipe is run from the bottom of the drain 
valve to any convenient point for drainage. 

The operation of the valve is effected by a ball valve 
as shown in the sectional illustration. The upper port 
and the two side ports shown in the right view are con- 
nected to the drains of the air compressor. The port 
at the top, which is a 14-in. pipe tap, is connected to the 
pocket under the main steam connection. The two side 
ports, which are tapped for 14-in. pipe, are connected to 
the bottom of the high- and low-pressure steam cylinders. 


Frederick automatic air-compressor drain valve 


The lower %-in. pipe tap is to drain the condensation to 
any convenient place under the locomotive. 

When the air pressure in the main reservoir is reduced 
below a determined point, the governor opens and the 
air pump starts. There is a certain amount of condensa- 
tion in the governor and in the steam lines which is 
caught in a pocket just below the main steam connection. 

The same applies to the inside of the high- and low- 
pressure cylinders; condensation forming in the bottom 
is drained to the valve when the governor opens and the 
pump starts, the pressure on the balls seat them on the 
bushing, closing the steam lines of the pump, and when 
the air pressure is built up to a determined point the 
governor stops the air pump. With no pressure in the 
steam cylinders, there is no pressure back of the balls. 
The balls then fall from the valve seat and what con- 
densation was formed during the operation is drained 
automatically through the bottom port. 


| Corley Elbow and Tee Unions 


HE Corley-DeWolfe Company, 323 Pine street, 
Elizabeth, N. J., has recently announced a new 
line of ball-seat, elbow, tee and air-compressor unions. 
These unions are made either hexagon or octagon 
in shape, which permits the use of monkey, span- 
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ner, alligator, or pipe wrenches. They are provided with 
a bronze seat which is a heavy cast ring pressed and 
expanded into a machined dove-tail recess. This in- 
sures a tight seat that will not loosen and is an integral 
part of the union. The ball end of the union is of mal- 
leable iron, machined and ground to a master radius 
from the center of the circumference of the pipe thread. 
The collar is undercut so as to permit the installation of 
the joint where the pipes are slightly out of line. The nut 
is made extra heavy and is carefully machined to close 
limits. The collar is turned with a filet which adds extra 
strength. In making the nut, the hole is first bored and 
then reamed when the nut is tapped, assuring correct 
alinement. These unions are designed for steam, water, 
gas or air and a working pressure of 300 Ib. The joint 
between the bronze seat and the malleable-iron ball end is 
designed to be used repeatedly without a gasket. It is 
ground to master gages and not in pairs. All parts are 
interchangeable. 
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Recent Changes Made 


HE illustrations show two major changes made 
in the Baker valve gear, manufactured by the 
Pilliod Company, 30 Church street, New York. One 
of the illustrations shows the general assembly of a 
Baker valve gear, on which is used a redesigned type 
of double-arm reverse yoke. The purpose of this de- 
sign is to eliminate the trunnion at the lower end of 
the vertical member. 
When this part is made of either a casting or a forg- 
ing there occurs at times a cold shut or porosity at the 
junction of the trunnion and vertical member which is 
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The center-hung Baker valve gear—All trunnions have been 
eliminated in the reverse yoke and radius bar 


not discernible in many cases, even after machining, but 
in subsequent hard usage will sometimes develop a pro- 
gressive fracture, resulting in ultimate failure of the 
member. 

The double-arm yoke is designed to get away from 
this entirely, having interchangeability with the present 
gear parts in view so as to necessitate no further change 
ot other parts. It can be applied to all existing Baker 
valve gears. 


Symington Articulated 


HE Symington Company, Rochester, N. Y., has 
developed a design of articulated or self-adjusting 
journal-box lid in which the lid proper is a mal- 
leable casting provided with an integral hinge-lug hous- 
ing to prevent the accumulation of dirt or water along 
the top of the lid and box joint surface. The side and 
top lips or flanges and the interior oil drip, required by 
the American Railway Association, are also incor- 
porated in the design. 

The lid hinge-pin does not pass through the lid 
proper, which feature permits the necessary articulation 
or self-adjustability in all directions so that the lid will 
always remain in uniform contact with the face of the 
box, regardless of the normal variations in the location 
of the hinge lug with reference to the box face. The 
hinge pin is a plain piece of 3%4-in. round steel bar, 
having neither head nor point, and requiring no auxil- 
iary retaining means or riveting to hold it in position. 
This pin passes through the upper loops of a separate 
casting known as a spring spider, and this spider is 
pivoted to the lid proper at approximately its central 
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in Baker Valve Gear 


an 


C Ee 
= 


wee 


General view of the new design of the double-arm reverse 
yoke used on the Baker valve gear 


The new type of center-hung valve gear which is il- 
lustrated goes a step further in that it eliminates all 
trunnions both in the radius bars and the reverse 
yokes. The reverse yoke is a straight member sup- 
ported in double-shear bearings directly supported with- 
in the gear frame and is provided at the top with a 
similar arrangement in which are hung the radius bars. 
In both cases it will be observed that the straight pins 
support these parts in double shear, which is intended 
to add considerably to the ruggedness of the gear and 
to retard the development of lateral lost motion. 

The existing principles of the Baker valve gear have 
in no wise been disturbed. 


Lid for Journal Boxes 


Position cf the pin and block wood when applying the pin 
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point. The operaung spring is the same double-coiled 
torsion spring which has been standard with this com- 
pany for many years. 

In the process of assembly of the lid, a small block 


Symington articulated journal-box lid 


or wedge of wood is driven between the housing and the 
spring spider. To apply the lid to either an integral or 
separate box, the lid is simply laid on the top of the 
hinge lug and the lid pin slipped into position. The lid is 
then partially closed until the spring wear shoe rests 
upon the highest point of the hinge-lug cam. When in 
this position, the small block of wood may easily be re- 
moved, after which the lid is closed to service position 
To remove the lid from the box, it is merely necessary 
to reverse the procedure, opening the lid sufficiently to 
permit driving in a small block of wood or other con- 
venient object, then raising the lid to permit the remov- 
al of the pin. 

Accidental removal of the lid pin is impossible as the 
sides of the lid housing extend at each end over one- 
half the diameter of the pin. 


Gold End Valve and 
Coupling Redesign 


i Spree Gold Car Heating & Lighting Company, Brook- 
lyn, N. Y., has made several changes to its line 
of steam heat specialties based on information 
gained from operating experience. A 2-in, locomo- 
tive pressure-reducing valve has been designed along the 
same lines as the 114-in. regulator valve No. 1014, with 
double piston rings and with the control valve located in 
the side of the body for accessibility in cleaning or grind- 
ing. To prevent damage to the main body by wear or 
excessive grinding, the control valve seats against a re- 
newable seat bushing which can readily be replaced. 

The 2-in. end valve, No. 1423, has been shortened to 
give proper clearances to the metallic connections and 
its rear portion strengthened to care for the weight put 
upon it by the change from rubber hose. The cam and 
piston principle of this valve, with but two working parts, 
greatly simplifies the construction. 
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Gold 2-in. locomotive pressure-reducing valve 


The No. 825-S 2-in. coupler is designed to give a full 
2-in. flow of steam throughout, including the gasket 
orifice. The tension and torsion of the metallic joints to 
which the couplers are subjected cannot unlock this 
coupler because of a newly designed self-wedging lock 
made of carbon steel. 

The base of the wedge is considerably wider than the 
top and, with its housing of similar shape, friction is set 
up along the entire length of the housing the moment the 


Gold 2-in. straight-shank coupler with a redesigned locking 
mechanism 


wedge touches the toe of the opposite coupler in the act 
of locking. The cotter pin, shown in the illustration, 
acts as a stop, preventing the wedge from being forced 
out. 

To facilitate the mounting of the coupler, the boss 
around the inlet has been squared to afford a better grip. 
The couplers are fitted with gravity condensation relief 
traps. 
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INTERNATIONAL RarLway GeneraL Foremen’s Association.—William Hall, 
1061 Wabash street, Winona, Minn. Convention September 
17- 20, inclusive. 

Loutstana Car DEPARTMENT AssociaTIon.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

MastFr BOILERMAKERS’ ASSOCIATION, 

Master Car BUILDERS’ AND Supervisors’ Assoctation.—A. S. Sternberg. 

master car builder, Belt Railway of Chicago, Chicago. Annual 

convention September 4, 5 and 6 at the Hotel Sherman, Chicago. 

EnGianp RAILROAD CLUB. —W. E. Cade, Jr., 683 Atlantic Ave., 

Boston, Mass. Regular meeting second Tuesday in each month, 

excepting June, July, August and September, Copley-Plaza Hotel, 

oston 

New Yorx Rarrroap Crus—Meetings third Friday in each month, except 
June, July and August, at 29 West Thirty-ninth St., New York. 

Paciric RarLway CLuB.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
Regular meetinzs, second Tuesday of each month in San Francisco 

Oakland, Cal., alternately. 

RaiLway Car DEPARTMENT OFFICERS’ AssocraTion.—See Master Car 
Builders’ and Supervisors’ Association. 

RaıLway CLUB or GREENVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meetings third Thursday of each month, except 
June, July and August. 

RaiLway CLuB oF PITTSBURGH.—)J]. 


New 


D. Conway, 515 Grandview Ave., 

Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Sr. Louis RarLway Cius.—B. W. Frauenthal, M. P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

SOUTHERN AND SOUTHWESTERN RarLway Cius.—A. T. Miller, P. O. Box 
1205 Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

Soutnwest Master Car BUILDERS’ AND Supervisors’ AssociaTIon.—See 
Master Car Builders’ & Supervisors’ Association. 

TraveLinG ENGINEERS’ Association.—W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Annual meeting September 24-28, 


Hotel Sherman, Chicago. 
Western Rattway Cius.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 


July and August. 


Supply Trade Notes 


THE CeLoTEx Company has moved its offices to 919 No. 
Michigan avenue, Chicago. 


C. A. Anperson has been appointed sales manager of the 
Ford Chain Block Company, Philadelphia, Pa. 


W. W. Bricxa, has been appointed general manager of the 
Goodell-Pratt Company, Greenfield, Mass. 


WiLt1AM Rossins has been appointed district manager, in 
charge of the Chicago office, of the Chisholm-Moore Hoist 
Corporation. 


THE AMERICAN STEEL Founonrtes, Chicago, will spend $500,- 
000 for enlarging its wheel manufacturing facilities at Al- 
liance, Ohio. 


J. A. Amos has been elected vice-president in charge of the 
sales and service of the Pyle-National Company, Chicago. Geo. 
E. Hass has been appointed assistant to Mr. Amos. 


Douctas W. Donce has been appointed San Francisco repre- 
sentative of the American Car & Foundry Company with office 
in the Rialto building, San Francisco, Cal. 


H. B. Miter, formerly manager of the branch office of the 
Truscon Steel Company at Pittsburgh, Pa. has been elected as 
vice-president and general manager of the Pacific coast plant 
and is succeeded by W. H. Kelly of the Chicago office. 


OLIVER AMES, senior member of the board of directors of the 
General Electric Company, died at his home in North Easton, 
Mass., on June 18. Mr. Ames was 65 years old and had been 
a member of the board since 1893. 


F. S. Sunn, chief lumber inspector of the Chicago, Bur- 
lington & Quincy with headquarters at Chicago has resigned 
to become special representative of the Curtin Howe Corpora- 
tion. 


Tue Curtin-Howe Corporation, New York, has licensed 
the Pendleton-Gilkey Company, Minneapolis, Minn., to treat 
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forest products of all kinds with the ZMA (Zinc-meta-arsen- 
ite) process, at its Spokane, Wash., plant. 


THE Cuicaco orFice of the American Hoist & Derrick Com- 
pany, has been moved from the Fisher building to the Engi- 
neering building at 205 W. Wacker Drive and the Pittsburgh 
branch is now located in the Farmers Bank building instead of 
in the Chamber of Commerce building. 


Tue Linne Arr Propucts Company, New York, has opened a 
new plant at 2603 Floyd street, Louisville, Ky., to produce oxy- 
gen to supply the local demand. R. Frye is superintendent of 
the new plant and W. L. Potts, with headquarters at the Cin- 
cinnati plant, is district superintendent. 


Joser B. TERBELL, chairman and president of the American 
Brake Shoe & Foundry Company, New York, has relinquished 
the duties of president, remaining as chairman of the board and 
as active executive 
head of the organiza- 
tion. William B. Given, 
Jr., vice-president, has 
been elected president, 
with headquarters at 
New York, and Thom- 
as Finigan, vice-presi- 
dent, has been elected 
first vice-president, 
with headquarters at 
Chicago. 

Joseph B. Terbell 
was born at Corning, 
N. Y., in February, 
1863 and was gradu- 
ated from Hamilton 
College in the class of 
1884 with the degree of 
A. B. He subsequently 
served ¢with the Fall 
Brook ‘Railroad, now 
a part of the New 
York Central, and later was vice-president of the Corning Iron 
Works. In 1897 he became president of the Corning Brake 
Shoe Company and in 1902 was elected vice-president of the 
American Brake Shoe & Foundry Company, with headquarters 
at Chicago, in charge of the company’s western business. He 
subsequently served as vice-president at New York. In July, 
1919, he was elected president to succeed William G. Pearce, 
who retired, and in March, 1922, at the time of the death of 
Otis H. Cutler, Mr. Terbell became also chairman of the board. 

William B. Given, Jr., was born on December 7, 1886, at 
Columbia, Pa., and was graduated from Sheffield Scientific 
School (Yale) in 1908. Mr. Given began work in the banking 
business in 1908 and three years later entered the service of 
the American Brake Shoe & Foundry Company as secretary to 
the president. In 1916 he became assistant to the president and 
in May of the following year joined the United States Army 
and served abroad as captain in the 165th Regiment of the 
Rainbow division. He returned to the American Brake Shoe 
& Foundry Company as assistant vice-president of the sales de- 
partment in May, 1919, and since January, 1921, served as vice- 
president with headquarters at New York. 

Thomas Finigan, who has been elected first vice-president, has 
also had his jurisdiction extended over various company activi- 
ties. He was born at Paterson, N. J., on September 26, 1882. 
In 1897, he entered the mechanical department of the Consoli- 
dated Traction Company at Newark, N. J. (now the Public 
Service Co-ordinated Transport) and later became assistant 
master mechanic, which position he held until 1902, when he 
entered the mechanical department of the United Railways at 
San Francisco, Cal. In 1906, he was in charge of rehabilitation 
work following the earthquake. Subsequently, he served as 
purchasing agent and assistant general manager, which position 
he held until 1915, when he resigned to become Pacific Coast 
manager of the American Brake Shoe & Foundry Company, 
with headquarters at San Francisco. In 1918, he was elected 
vice-president at Chicago. In 1920, he was also elected presi- 
dent of the American Brake Shoe & Foundry Company of Cali- 
fornia, and in 1927 president of the American Brake Materials 


William B. Given, Jr. 
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Corporation. Besides being a director in these latter three 
companies, he is a director of the following subsidiaries: the 
American Malleable Company, the American Mangamese Com- 
pany, the Southern Wheel Company, the American Forge 
Company and the Ramapo-Ajax Corporation. 


THE Brown & SHARPE ComMpPANny has been organized to take 
charge of the sale of machinery and tools manufactured by the 
Brown & Sharpe Manufacturing Company of Providence, R. I., 
with offices in the following cities: Chicago—626 Washington 
boulevard; Cincinnati, Ohio—814 Chamber of Commerce build- 
ing; Cleveland, Ohio—424 Penton building, and Detroit, Mich. 
—500 Curtis building. 


Joun S. Lemtey, former vice-president of the Viloco Rail- 
way Equipment Company, Viloco Machine Company and the 
Okadee Company, has sold his holdings in these companies and 
is now associated with the Chas. R. Long, Jr., Company as 
vice-president, with headquarters at Louisville, Ky. The office 
formerly occupied by the Viloco Railway Equipment Company, 
the Okadee Company and the Chas. R. Long, Jr. Company at 
St. Louis, Mo., has been closed. 


Henry W. Wenpr, president of the Buffalo Forge Com- 
pany, died on June 12 at the age of 67. During his entire 
business life Mr. Wendt was connected with the Buffalo 
Forge Company which 
was established in 1878 
by his late brother, 
William F. Wendt. The 
company at first manu- 
factured blacksmith 
forges, but later en- 
gaged in the manufac- 
ture of fans and heat- 
ing apparatus. It was 
in connection with the 
manufacture of fans 
and other sheet metal 
products that Mr. 
Wendt first became ac- 
tive in the development 
of punches, shearers 
and bar cutters and 
later the Buffalo bend- 
ing roll. Mr. Wendt 
was the first president 
of the National Asso- 
ciation of Fan Manu- 
facturers, was one of the founders of the Hydraulic Associa- 
tion, and a member of the American Society of Heating and 
Ventilating Engineers, the American Society of Mechanical 
Engineers, and other engineering and trade associations. He 
was also president of the Buffalo Steam Pump Company, the 
Geo. L. Squier Manufacturing Company, and the Canadian 
Blower & Forge Company. 


H. W. Wendt 


THE SouTHERN WHEEL CoMPANY has moved its headquarters 
from the Grand Central Terminal building, to 230 Park avenue, 
New York City. S. C. Watkins, formerly special representative, 
has been elected vice-president and retains his office at 818 
Munsey building, Washington, D. C. S. F. Pryor, Jr., formerly 
a representative, has been elected vice-president, with head- 
quarters at the general offices, New York, and H. S. Russell, 
formerly a representative, has been appointed district sales 
manager, with ofħce at 1414 McCormick building, Chicago. 


THE FAFNIR BEARING Company, New Britain, Conn., manu- 
facturers of ball bearings, will enter into the railway equipment 
field through the recent purchase of the Railway Motors Cor- 
poration, De Pere, Wis., who have been for many years the 
makers of the Melcher railway roller journal bearing, which 
has been in use on a number of railroads in the West and 
Middle West for some time. The Fafnir Bearing Company 
will manufacture the Melcher box; for the present the manu- 
facture will be conducted at the Railway Motors Corporation 
plant at De Pere but production will ultimately be concentrated 
in New Britain. L. W. Melcher, designer of the bearing, will 
continue to have charge of sales and service with headquarters 
at Chicago. The Fafnir Bearing Company has been specializ- 
ing in bearing productions since 1911. 
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Epwarp L. Ryerson, JR., vice-president and general manager 
of Joseph T. Ryerson & Sons, Inc., Chicago, has been elected 
president to succeed Joseph T. Ryerson who remains a member 
of the board and con- 
tinues to hold the office 
of treasurer. 

A. M. Mueller has 
been elected assistant 
secretary and a mem- 
ber of the board of di- 
rectors; H. B. Ressler 
succeeds Mr. Mueller 
as gencral manager of 
sales; Robert C. Ross 
has been appointed as- 
sistant to the president 
in charge of plant op- 
erations; Wm. H. Bry- 
ant becomes Chicago 
sales manager in charge 
of country and city 
store sales; Guy H. 
Rumpf succeeds Mr. 
Ressler as manager of 
the St. Louis plant, and 
Harry W. Treleaven 
has been elected assistant treasurer and will continue to be 
responsible for office management. 

Edward L. Ryerson, Jr., was born in Chicago on December 
3, 1886, and graduated from Sheffield Scientific School (Yale) 
in 1908, later attending Massachusetts Institute of Technology. 
In 1909 he entered the employ of the Ryerson Company, work- 
ing in the plant operating department and holding the position 
of works manager for several years prior to the war. He 
entered military service early in the war with the Aircraft Pro- 
duction Board in Washington and was later captain in the Air 
Service division of the Signal Corps. At the close of the war he 
re-entered the employ of the Ryerson company and in 1922 was 
elected vice-president. In 1928 he was elected vice-president 
and general manager. Mr. Ryerson is a member of the board 
of trustees of the University of Chicago and a director of the 
Northern Trust Company and the Quaker Oats Company. 


Edward L. Ryerson, Jr. 


General 


Oxiver P. Rerse, who has been appointed general superin- 
tendent of the Southwestern division of the Pennsylvania, 
with headquarters at Indianapolis, Ind., has been in the serv- 
ice of that railroad for 
29 years. He was born 
at Louisville, Ky., on 
May 29, 1876, and 
graduated from Pur- 
due University in 1898. 
In August of that year 
he began his railway 
career as an apprentice 
on the Louisville & 
Nashville, later enter- 
ing the service of the 
Pennsylvania at Alle- 
gheny, Pa., as a drafts- 
man. From September, 
1900, to January, 1917, 
Mr. Reese served suc- 
cessively on the Penn- 
sylvania as a special 
apprentice, a gang fore- 
man, foreman of tests at 
the locomotive testing 
plant at the Columbian 
exposition at St. Louis, Mo., a motive power inspector, a gen- 
eral division foreman, a master mechanic, and an assistant en- 


Oliver P. Reese 
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gineer of motive Power. He was then promoted to superinten- resigned following the taking over ot this railroad by the 
dent of motive Power of the Central system of the Pennsyl- louisville & Nashville. 

vania, Lines West of Pittsburgh, at Toledo, Ohio. On March 

1, 1920, he was transferred to the North Ohio division, with PALMER R. MITCHELL, general foreman on the Louisville & 
headquarters at the same point, and on March 15, 1921, to the Nashville at Ravenna, Ky., has been promoted to master 
Illinois division at Chicago. oHe was Promoted to assistant gen- mechanic at that point. 

eral superintendent of motive power of the Northwestern 

region at Chicago on January 15, 1924, and became superinten- T. C. BaLDwIN, master mechanic of the New York, Chicago 
dent of motive power of the Eastern Ohio division on April 1, & St. Lonis with headquarters at Stony Island, Chicago, has 
1925. Later Mr. Reese was promoted to general superintendent been transferred to Conneaut, Ohio, where he will have ju- 
of motive power of the central region, with headquarters at risdiction over the entire Nickel Plate district, The position 
Pittsburgh, Pa. He is now general superintendent of the of master mechanic at Stony Island, Chicago has been 


Southwestern division. abolished. 
R. B. Warson, has been appointed assistant engineer. of tests A. J. PENTLAND, master mechanic of the Winnipeg terminal 
of the Erie, with headquarters at Meadville, Pa, ee division ot the Canadian Pacific at W inmpeg, Man., has been 


enora division at Kenora, Ont. 


EES RAAT ~ transferred f 

K. T. MILLER, assistant mechanicāj enginecr of the Erie, at 

Cleveland, Ohio, has been appointed engincer of tests, with 
headquarters at Meadville, Pa., succeeding R. B, Watson. 


Ace ot the electrical engineer of 
æ Island Railroad, has 
ter mechanic 


PLS. Mock, foreman in the 
the motive power department of fhe 
been promoted to the Position of assistant 


H. W. Jones, master mechanic of the Pennsylvania at the Succeeding G. S. Webb, 


Juniata shops at Altoona, Pa., has been Promoted to superin- FRANK A. LEAVITT, «master mechanic of the Second divisio: 

tendent of motive power of the Western Pennsylvania division of the Oregon-Washington Railroad & Navigation Company, 

to replace R. H. Flinn, has been transferred to Spokane, Wash., to succeed T. H. 
Yorke, deceased. 


Shop and Enginehouse W. L. Gorton, assistant supervisor of fuel and locomotive 
operation of the Erie at New York, has been appointed district 
toad foreman and fuc] supervisor, with headquarters at Se- 
caucus, N, J. 


M. H. Arms has been appointed enginehouse foreman of the 
Union Pacific, with headquarters at Tekoa, Wash. 


L. K. SPAFFORD, general foreman of the St. Louis-San Fran- L. W. SHIRLEY, district foreman of the Oregon-Washington 
cisco at Neodesha, Kans., has been transferred as general fore- Railroad & Navigation Company at Cheyenne, Wyo., has been 
man to Fort Worth, Tex. appointed master mechanic of the Second division, succeeding 


F. A. Leavitt, 
E. F. Tuck, general foreman of the St. Louis-San Fran- 

cisco at Fort Worth, Tex., has been transferred as general J. J. Macix 
foreman to Kansas City, Kan. New Y 


C. GRESHAM, general foreman of the International-Great 
Northern, at Fort Worth, Tex., has been transferred to Free- 


rt, Tex. ana ; 5 
e i us a call boy on the W hecling & Lake Erie at Norwalk. Later 


G: L; Curisty, enginehouse foreman of the International- in the same year he became a machinist xPprentice. Upon the 


Great Northern at Houston, Tex., has heen appointed general 
foreman, with headquarters at Forth Worth, Tex. 


M. S. Lewis, gencral foreman of the Wheeling & Lake Erie 


at Brewster, Ohio, has been appointed superintendent of shops, Lake Erie & Western (now a part of the Nickel Plate) at 
succeeding E, W. Scheuffler Indianapolis, Ind. A year later he became enginehouse fore- 


man at the Shelby street enginchouse of the Cleveland, Cin- 

J. J. PRENDERGAST, night enginchouse foreman of the Texas cmnati, Chicago & St. Louis at Indianapolis, where he remained 
& Pacific at Fort Worth, Tex., has been Promoted to the until 1911 when he accepted a Position as cnginehouse foreman 
position of erccting shop foreman, with headquarters in the on the Baltimore & Ohio at New Castle, Pa. In 1912 he was 
same city. appointed general foreman of the Cincinnati Northern at Van 
l : Wert, Ohio, and in 1914 was appointed master mechanic. In 

E. wW. SCHEUFFLER, formerly superintendent of shops of the 1919 he became superintendent of motive power of the Lake 
Wheeling & Lake Erie at Brewster, Ohio, has been appointed Erie & Western at Lima, Ohio, and in 1922, when that road 


general foreman, in charge of all the enginehouses on the became a part of the New York, Chicago & St. Louis, he was 


system. appointed master mechanic of the Lake Erie & Western district, 
He was promoted to the position of master mechanic of the 
Master Mechanics and Road Foremen Nickel Plate at Conneaut in 1927 | 
Grorce M. Bou has been appointed district road foreman and l Purchases and Stores 


fuel supervisor of the Erie, with headquarters at Hornell, N. Y. 
f f : O. B. Miris, assistant general storekeeper of the Pennsyl- 
C. L. SENGEL has been appointed master mechanic of the — yania has been appointed assistant to general storekeeper, 


Owensboro division of the Louisville & Nashville. ; eae i . , : 
Wanpe N. Kray, assistant fucl purchasing agent of the Penn- 


GEORGE Twist, master mechanic of the Revelstoke division of Sylvania, has also been appointed an assistant purchasing agent. 
the Canadian Pacific at Revelstoke, B. C., has been transferred . : y 
to the Winnipeg Terminal division, to succeed A. J. Pentland. E. B. De \ ILRISS, superintendent of motive power of the New 
Jersey division of the Pennsylvania „has been appointed as- 
F. S. KeLLY, master mechanic on the Texas & Pacific at sistant stores manager, 
Texarkana, Tex., has been appointed assistant Master) mech- 7 . 
anic of the Fort Worth division at the same point, G. R. Wintrayrs, assistant comptroller of the Spokane, Port- 
land & Scattle, has heen appotated purchasing agent, with head- 
Frank C. Ferry, master mechanic of the Louisville, Hen- quarters as hefore at Portland, Ore., succeeding Elmo Edwards, 
derson & St, Louis, with headquarters at Cloverport, Ky., has who, because of ill health, has been transterred to other duties. 
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O. V. Daniets, general storekeeper of the Pennsylvania at’ 


Altoona, Pa., has been appointed works storekeeper at the same 
point. 


JAMES YOUNG, supervisor in the purchasing department of 
the Pennsylvania, has been appointed assistant purchasing 
agent. 


S. A. MonTGOMERY, supervisor in the purchasing department 
of the Pennsylvania, has been appointed assistant to the pur- 
chasing agent. 


ee W: KINNEAR, assistant gencral storekeeper of the Penn- 
sylvania at Altoon, Pa., has been appointed assistant genera! 
storekeeper, with headquarters at Philadelphia. 


C. L. McItvarne, assistant stores manager of the Pennsyl- 


vania, with headquarters at Philadelphia, has. beex Sop appointed S, 


assistant purchasing agent. 


W. L. Oswa tt, assist 
vania at Altoons 
storekee 


eral storkeeper of the Pennsyl- 
: a., has been appointed assistant works 
S with the same headquarters. 


x H. ScHuULTz, assistant purchasing agent of the Pennsyl- 
vania at Pittsburgh, Pa. has been appointed assistant fuel 
purchasing agent at Philadelphia. 


E. J. LAMNECK, assistant purchasing agent of the Penn- 
sylvania, at Philadelphia, Pa., has been appointed fuel purchas- 
ing agent, with the same headquarters, succeeding B. P. 
Phillippe, deceased. 


Obituary 


Frank W. Morse, former vice-president and general manager 
of the Grand Trunk Pacific, the Chicago & Alton and the 
Toledo, St. Louis & Western, died at New York on May 25. 
Mr. Morse had been in 
poor health since his 
recent return from 
Europe where he had 
been engaged in work 
dealing with the con- 
solidation of railway 
lines in Central and 
Eastern Europe. He 
was born at Lafayette, 
Ind, December 31, 
1864, and was educated 
at Purdue University, 
Lafayttee, and at 
Washington Univer- 
sity, St. Louis. He 
began his career on the 
Denver & Rio Grande 
Western and later 
served successively as 
assistant master me- 
chanic and master me- 
chanic of the Wabash 
at Fort Wayne, Ind., the latter being a position at one time 
held by his father, John Battell Morse. In May, 1896, he 
became superintendent of motive power of the Grand Trunk 
and in July, 1901, was appointed vice-president in charge of 
transportation. Mr. Morse’s recommendation to extend the 
Grand Trunk resulted in the creation of a new coast to coast 
project incorporated as the Grand Trunk Pacific, of which he 
was made vice-president and general manager. He established 
the standards as to low grades and easy curvature that were 
used in the construction of that line. This improvement in 
respect to these standards gave the Grand Trunk Pacific an 
operating advantage over other transcontinental routes built 
up to the present time and insured to that line many important 
economic advantages. Mr. Morse resigned from the Grand 
Trunk Pacific and in May, 1911, became associated with the 
late Theodore P. Shonts and was appointed vice-president and 
general manager of the Chicago & Alton and of the Toledo, 
St. Louis & Western, from which he resigned with the re- 
tirement of Mr. Shonts in August, 1912. During the World 
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War he was a member ot the United States Council of Na- 
tional Defense. Between 1919 and 1925 Mr. Morse lived in 
Europe representing American interests and dealing with 
various governments. The last years of his life he was en- 
gaged in negotiations with the governments of Central and 
Eastern Europe with the view of consolidating their railroads. 


T. W. Coe, superintendent of motive power of the New York, 
Chicago & St. Louis, with headquarters at Cleveland, Ohio, who 
died in that city on May 18, had been connected with the 

mechanical depart- 
ments of several rail- 
ways for nearly 3$ 
years. He was born 
on December 4, 1879, 
at Norwalk, Ohio. 
After attending high 
__wepeschool in that city he 
enteredrailway service 
as a machinist appren- 
tice on the Lake Shore 
& Michigan Southern 
(now a part of the 
New York Central) at 
Norwalk on December 
21, 1896. When he had 
finished a four-year 
apprenticeship at that 
point he was advanced 
—-— to machinist at the 
Collinwood shops, 
Cleveland, where he 
remained until 1901 
when he became a locomotive foreman on the Wheeling & Lake 
Erie at Dillonvale, Ohio. From 1904 to 1916 Mr. Coe served 
successively on the Lake Shore as passenger enginehouse fore- 
man at Elkhart, Ind., as night general foreman at Englewood, 
Chicago, as general foreman of both passenger and freight 
enginehouses at Elkhart and as superintendent of shops at 
Elkhart. In March, 1916, he was appointed master mechanic 
of the Indiana Harbor Belt at Chicago where he remained 
until November, 1917, when he was appointed to a similar 
position on the Nickel Plate at Conneaut, Ohio. Mr. Coe had 
been superintendent of motive power of the Nickel Plate 
since January, 1927. 


Harry D. VouGut, secretary of the New York Railroad Club 
and the Central Railway Club, died at his home on Montclair, 
N. J., on June 3. Mr. Vought was born in Buffalo, N. Y., on 

August 14, 1849. He 
was educated in the 
public schools of that 
city and entered news- 
paper work in May, 
1868. He became city 
editor of the Buffalo 
Evening Post in 1872 
and from 1876 to 1897 
was a reporter, assis- 
tant city editor and 
railroad editor of the 
Buffalo Courier. He 
then became railroad 
> editor of the New 
York Commercial, re- 
maining in that posi- 
tion until 1918, when 
he retired from active 
newspaper work. In 
addition to his news- 
paper work, Mr. 
Vought was actively 
associated with various clubs and organizations. He served for 
approximately 50 years as secretary and treasurer of the Central 
Railway Club. He was also secretary of the New York Rail- 
road Club, having served in that capacity continuously since 
1903. Since 1907 he was associated with the Master Boiler 
Makers’ Association in a similar capacity. 
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START =Œ =I STOP 
This is what a train sched- 
ule is like. With Timken 
lowered starting and rolling 
resistance—starts are made 
smoothly like this ———-—# 
instead of jerking like this 
awn and, stops like this 
we instead of this ~ 


And in addition, maintenance costs are low- 
ered. Loads, radial and thrust, are competently 
carried and enduring service is entrusted to 
Timken tapered construction, Timken POSI- 
TIVELY ALIGNED ROLLS and Timken electric 
steel exclusively combined in Timken Tapered 
Roller Bearings. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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Do You Like It? 


N this issue of the Railway Mechanical Engineer we 
I have made a change in the make-up of the paper 
which is a departure from the practice we have observed 
for many years in all regular issues of the paper. We 
refer to the dropping of the “Car Department” and 
“Shop Practice” department heads. This has been done 
for the sole purpose of improving the general appearance 
of the paper and, we hope, of making it more attractive 
to our readers. Under the new practice there will be no 
change whatever in the balance of material dealing with 
subjects of interest to supervisors in the locomotive and 
car departments, to general officers of the mechanical de- 
partment, and to officers interested in equipment design 
and operation. We shall exercise the same care in sup- 
plying both the feature articles and the shorter articles 
dealing with details of practice formerly grouped under 
the “Car Department” and “Shop Practice” heads as we 
have in the past. We are making the change in the belief 
that our readers will have no difficulty in finding the 
articles in which they are particularly interested and in 
the belief that the interests of many of our readers are 
becoming less narrowly confined to the subjects with 
which they have to deal specifically, but are broadening 
to include some interest in everything which has to do 
with equipment of all classes and the problems of organ- 
ization involved in its maintenance. If we have misinter- 
preted your interests and you do not find the change in 
make-up pleasing, we hope that you will tell us so frankly. 
If after a fair trial you do not like the new arrangement 
we shall cheerfully restore the old one. 


Opportunities to Improve Methods 


ITHOUT doubt a major portion of the atten- 

tion which has been devoted to the improvement 
of equipment-maintenance methods during the past few 
years has been directed toward locomotive shop methods 
and facilities and the substantial savings which have 
been effected have more than justified the effort. A 
substantial part of the reduction in the cost of locomo- 
tive repairs may be attributed to the installation of 
modern shop facilities. Except for the gradual refine- 
ment of shop scheduling systems, there has been no 
radical change in the general methods of overhauling 
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locomotives in the back shop during the last ten years. 
It seems logical to expect, therefore, that any material 
reduction in locomotive repair costs in the future must 
be brought about as a result of the refinement of indi- 
vidual operations and the further installation of modern 
shop equipment to replace that which is obsolete or in- 
adequate to meet production requirements. This opin- 
ion is ventured only in view of conditions as they exist 
on most roads today and does not attempt to take into 
consideration the possibilities of reduced maintenance 
costs as a result of the concentration of repair facilities 
incident to the consolidation of properties. 

In viewing the accomplishments of the car depart- 
ment during the same period we look upon an entirely 
different picture, at least in respect to freight-car re- 
pairs, for here we see that there has taken place a rad- 
ical change in the general method of making heavy re- 
pairs to freight equipment—the reference is to the in- 
troduction of the progressive system—and that the 
change has resulted in very substantial reductions in 
the cost of maintaining equipment. Just how substan- 
tial these savings may have been in individual cases may 


- be seen from the experience of one road having about 


65,000 freight cars, which, by a change of methods at 
one large shop repairing over 800 cars a month, effected 
a 45 per cent reduction in the cost of wood car repairs 
in one year while at the same time the output of the 
shop was doubled and the force was reduced by eight 
per cent. 

The important point to be considered in viewing the 
relative accomplishments of the locomotive and the car 
departments is that the car department has made its 
savings almost entirely by the development of new 
methods of performing repair work and that it has not 
fared equally well with other departments in the matter 
of new facilities. In the latter respect seems to lie the 
real opportunity for future economies in car mainte- 
nance, 

The average car shop, with the exception of the 
large fabricating shop, usually leaves a lot to be desired 
when it comes to modern shop equipment. There are 
two important classes of equipment for the car shop 
which warrant careful and elaborate study—metal- 
working and fabricating tools and material-handling 
equipment, both of the overhead type and the portable 
truck or crane type. In the matter of machine-tool 
equipment an inspection of many freight-car shops will 
disclose an abundance of home-made air operated ma- 
chines for forming and shaping car parts not to mention 
pneumatic lifting devices made in the shop without any 
thought of economy in air consumption. The replace- 
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ment of this equipment will result not only in economy 
in the operating cost of the devices but in an additional 
Saving as a result of increased productive capacity. 

One of the greatest opportunities for savings in 
freight-car repair work seems to be in the matter of 
material-handling methods and equipment. Since the 
introduction of the progressive system of car repairs 
the problem of handling material has increased in im- 
portance. The prompt delivery of material required in 
the repair operations is of vital necessity in passing the 
cars through the various positions in the repair line on 
schedule time, and the efficient handling of repair parts 
at the different positions offers the opportunity to cut 
the man-hours required on a car at each position, either 
in reduced handling time or reduced force. 

Car department supervisors are to be commended for 
what they have accomplished in effecting reductions in 
repair costs with a minimum of investment for new 
facilities. It is possible, however, that with the experi- 
ence derived in developing new methods a part of the 
‘potential savings have been overlooked by a failure 
‘on their part to give more study to the question of 
‘modernizing shop facilities. 


Experimental Steam Locomotives 


ILE orders placed in May by the New York Cen- 

tral and the Canadian Pacific for high-pressure, 
double-pressure steam locomotives, the basic boiler de- 
signs of which are similar to the Schmidt locomotive 
built for the German State Railways in 1925, and also 
an order placed last month by Timken for an experi- 
mental 4-8-4 type locomotive on which all of the axle 
journals are to be equipped with roller bearings, have 
added considerable of interest for railroad men who are 
following the efforts that are being made by both the 
railroads and the builders to improve the steam locomo- 
tive. At the present time there are seven locomotives 
of the Schmidt double-pressure design in operation or 
on order. In addition to the two locomotives ordered 
by the Canadian Pacific and the New York Central, or- 
ders have been placed by the Paris. Lyons & Mediter- 
ranean (France) and the London, Midland & Scottish 
(Great Britain), and orders for two more, in addition 
to the locomotive already in operation, have been placed 
by the German State Railways. 


The High-Pressure, 
Double-Pressure Locomotive 


The Canadian Pacific is constructing its double-pres- 
sure locomotive at its Angus shops, with the co-operation 
of the Montreal Locomotive Works and the Super- 
heater Company. The New York Central double-pres- 
sure locomotive is being built by the American Locomo- 
tive Company, also with the co-operation of the Super- 
heater Company. Both locomotives are being built for 
experimental service, and likewise in both designs the 
indirect method of steam generation will be used in the 
high-pressure portion of the boiler. 

The three locomotives on order by the Paris. Lyons & 
Mediterranean and the German State Railways are being 
built by Henschel & Sohn. Cassel, Germany, and the 
Schmidt Superheater Company, the same firms that built 
the original Schmidt double-pressure locomotive. These 
locomotives are to carry somewhat higher steam pres- 
sures than the one already in service in Germany and 
those on order on this continent and in England. The 
L. M. & S. locomotive is being built jointly by the North 
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British Locomotive Company and the Superheater Com- 
pany, Ltd. 


Locomotive Experimental Work in 
Great Britain and Europe 


This is the fourth important attempt in the line of 
experimental development on the part of British loco- 
motive builders and railroads to produce a locomotive 
of what might be termed “novel construction.” The first 
two were turbine locomotives; namely, the Ljungstrom 
locomotive and the Ramsay turbine-electric locomotive. 
The third attempt was the Kitson-Still locomotive which 
was built in 1927 for the London & North Eastern by 
Kitson & Co. This locomotive is equipped with a double- 
acting engine, with internal combustion operation at one 
end of the cylinder and steam at the opposite or piston 
end. A description of this locomotive was published in 
the July, 1927, issue of the Railway Mechanical Engineer, 
page 436. 

Much of the experimental development work in 
Europe has been undertaken with the primary object of 
conserving fuel, which is more expensive there than in 
North America. As a result, attention has been given 
primarily to improving the steam locomotive boiler and 
developing Diesel locomotives. It is interesting to note 
in this connection that a number of American engineers 
who have been in Europe in recent months, report that 
designing engineers abroad are now favoring electric 
drive in preference to mechanical and hydraulic drives. 

Undoubtedly Germany has been the most aggressive 
in developing new locomotive designs. In addition to 
the Schmidt design, the German State Railways ordered 
a high-pressure locomotive equipped with the Loeffler 
system from the Berliner Maschinenbauanstalt, Berlin- 
Wildau, which was scheduled to be delivered in July of 
this year. The design of this locomotive was developed 
as the result of favorable experiences with the Loeffler 
steam pumping system in stationary plants in Vienna, 
Austria, and Witkowitz, Germany. It develops 2,500 hp: 
and operates at a pressure of 1,760 lb. at a temperature 
of 950 deg. F. It is estimated that about 50 per cent 
saving in fuel and water will be obtained with this design. 
Another interesting development in Germany is the pul- 
verized fuel burning locomotives built by the Allgemeine 
Elektrictats Gesellschaft for the German State Railways. 
It is reported that there are now three of these locomo- 
tives in service, the last one being delivered the first part 
of this year. 

The Swiss Locomotive & Machine Works, Winterthur, 
Switzerland, has been experimenting with a locomotive 
since 1927, which operates at a pressure of 875 Ib. A 
number of unique features have been incorporated in the 
design of this locomotive, such as a water-tube boiler, 
jack shaft and gear transmission, and a piston-operated 
valve gear. The gear transmission from the cylinders 
permits connecting the main rods direct to the front pair 
of drivers. 


The Turbine Locomotive 


Ljungstroms in Sweden have been the most aggressive 
in the development of the turbine locomotive. At the 
present time there are three locomotives of Ljungstrom 
design in operation on the Swedish State Railways, one 
in England, and one in Argentine. The recent order 
placed by an ore mining company in Sweden with the 
Aktiebolaget Ljungstroms Angturbine for two non-con- 
densing turbine locomotives is of considerable interest. 
These locomotives are to be practically of the same design 
as the Ljungstrom condensing locomotives that have been 
described at various times in these columns, except that 
the condenser is to be omitted. No recent reports of 
tests of the Zoelly turbine locomotives built by Escher 
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Wyss & Company, Zurich, Switzerland, and the Krupp 
Works, Essen, Germany, in 1924 and 1925 respectively, 
have been published. f 

Experimental work in this country, compared with 
some of the locomotive construction that has been under- 
taken in Europe, has been along somewhat more con- 
servative lines. American locomotive designers appear 
to favor the conventional type of locomotive boiler, and 
it can be said that they have accomplished much in the 
way of its improvement. Departures from the con- 
ventional have been made in the Baldwin No. 60,000, the 
“Horatio Allen” and the “John B. Jervis” of the Delaware 
& Hudson. Itis reported that this road is contemplating 
the construction of an addition to its series of experi- 
mental designs—a locomotive which will operate at a 
pressure between 450 and 500 Ib. 

To attempt to predict the “locomotive of the future” 
from the various lines of attack that are being made both 
at home and abroad would be exceedingly difficult. The 
fact that the more radical developments are taking place 
in Europe does not mean that the American locomotive 
designer is not as daring in his ideas and as skillful as 
locomotive designers abroad. Economic considerations 
have been the primary cause for endeavors to improve 
the steam locomotive the. world over. Operating condi- 
tions peculiar to the country have much to do with the 
type of locomotive that a railroad uses, and in all proba- 
bility these conditions will be the principal factors in de- 
termining the locomotive of the future. The demand 
for increased unit capacity has long been the primary 
motive behind the development of the locomotive in 
America, while fuel economy has taken precedence in 
Europe. Itis only within recent years that fuel economy, 
entirely aside from its relation to capacity, has become 
an important factor in American locomotive develop- 
ments. 


Where Does the College 
Man Come In? 


N the Reader's Page of last month’s issue are two 
letters commenting on an editorial in the April issue 
entitled “Is There a Future with the Railroads,” which 
discuss this question as it applies to the future of college- 
trained men in the mechanical departments of the steam 
railways. One of these letters calls attention to the ap- 
parent lack of interest on the part of the railroads and 
the effect it is having on those colleges which have de- 
voted particular attention to the preparation of mechan- 
ical engineering graduates for railway service, and the 
other points out with unusual clarity a phase of the psy- 
chology of the young college graduate which is likely 
to cause him to avoid railway service. 

The relations of the college man with the railroads 
have been the subject of discussion in these columns 
many times during the past ten or fifteen years, and what 
will be the ultimate adjustment of these relations is little 
clearer today than it was fifteen years ago. There was a 
time when the special apprenticeship course, modeled 
somewhat after that in vogue in some of the larger pro- 
duction industries, seemed to offer the answer. While 
such courses undoubtedly have their place today, they 
have by no means offered a complete solution of the 
problem. One of the fundamental weaknesses of ap- 
prenticeship courses designed to induct college men into 
the line organization is the discrimination against non- 
college trained men which they imply. It makes little 
difference whether this discrimination is real or merely 
inferred by the special apprentice himself. In the first 
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instance the result has a bad reaction on the lower grades 
of supervisors and on the ranks from which these super- 
visors are promoted. In the second instance the failure 
to make good on an implied promise of advancement 
leads to disappointment on the part of the apprentice. 

There is one important difference between the railroads 
and many production industries which has a basic effect 
on their attitude towards specially-trained personnel, and 
it is probable that a failure to recognize this difference 
has been responsible for some of the disappointing results 
of railway special apprentice courses. The function of 
the railroad is one of conducting a rather complicated 
and constantly more highly specialized series of non-tech- 
nical operations, rather than the development of machines 
for use in the performance of those operations. For 
this reason a minimum number of railroad men are re- 
quired with highly specialized preparatory training, such 
as may be required for the control of some highly tech- 
nical industrial processes or for the. engineering of new 
products, while by far the greater number of railroad su- 
pervisors and officers must acquire a training from 
thorough practical experience, starting at the bottom and 
working their way up through the organization as cir- 
cumstances permit. The product of the railroad does 
not require engineering talent for its design, and its 
direct operations, while highly specialized, do not require 
a knowledge of applied science for their control. 

At the present time we seem to be in the midst of a 
swing away from the idea of giving any special con- 
sideration to the college man as an inducement to get him 
into the railroad organization. This swing may extend 
to an unreasonable extreme. Its effect, so far, has been 
to eliminate special apprenticeship from consideration, 
except to the limited extent required for recruiting 
specially-trained men for engineering staff positions. 

Beyond the need for these few trained specialists, 
there would seem to be little reason why the railroads 
should hold out to engineering graduates any special in- 
ducement for coming into the organization, where the 
future of all but a relatively small number of individuals 
must lie in the line organization. While engineering 
training may be indirectly beneficial to the line officer, 
his duties are of such a nature that he cannot directly 
exercise his professicnal knowledge in their conduct. A 
strong personality and keen intellect are of greater im- 
portance in handling men and dealing with the practical 
problems of the shop and enginehouse than is any parti- 
cular type of preliminary mental training. 

On the other hand, there can be no doubt but that the 
future problems of the mechanical department officer 
and supervisor will be such that the railroads will profit 
by having the services of men of the broad vision which 
a thorough intellectual training tends to develop. But to 
be a successful railroad man, one must be far more in- 
terested in railroading as a business than in engineering 
as a profession. 


Just what line the future adjustments may take to 
bring men of such training into the railroad organization, 
without special inducements which penalize their co- 
workers who have been less fortunate in the matter of 
preliminary training, it is difficult to say. It may well be 
a modification of the conditions under which the super- 
visors of foreman rank have to work which will make 
their jobs as attractive as similar jobs in any other in- 
dustry. Are there really any important reasons why 
foremen in railroad shops and engine terminals shotld 
have to endure the hardships of Jong hours and little 
leisure for the enjoyment of life or for self improve- 
ment when these hardships have been removed from the 
men whose work they supervise ? 
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Sample board showing some of the bends made at the Canadian Pacific pipe shop located at the Angus, Montreal shops 


Passenger Car Heating and Plumbing 


Work in Canadian Pacific Angus shops planned to reduce labor 


and material costs— Templates and jigs used for 


bending and preassem bling pipe 


units that comprises the Angus, Montreal, loco- 

motive and car repair shops of the Canadian 
Pacific. Piping and plumbing constitute one of the 
major items of work on passenger cars when shopped 
for a class repair. Because of the large number of 
cars handled in this shop, special attention has been 
directed toward the organization and equipment of the 
pipe shop with the objective of reducing labor and ma- 
terial costs. As a consequence, many unusual methods, 
shop facilities, jigs and fixtures are used in this shop 
which are uncommon to many pipe shops. 

The pipe shop, which is located in close proximity to 
the passenger car repair shop, is laid out and equipped 
to facilitate the manufacture and repair of pipe and 
fittings for plumbing work. Pipe of various sizes and 
lengths is unloaded from cars directly into a storeroom 
adjoining the pipe shop. As shown in one of the il- 
lustrations, the pipe is stored in metal racks, the ends 


A LARGE passenger car repair shop is one of the 
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of which face the double window through which the 
pipe is passed into the shop when needed. In front 
of the window are two pairs of supports made of pipe 
on which the stored pipe is slid into the shop. This 
arrangement reduces to a minimum the time and labor 
required for handling pipe from the car into the pipe 
shop for usage. 

The machines used for cutting-off and threading 
pipe and for the manufacture of various pipe fittings 
are grouped in one corner of the shop. Cutting-off a 
piece from a standard length of pipe is usually ac- 
companied with considerable noise caused by the rap- 
idly whirling of the long loose end of the pipe. This 
noise has been eliminated by the anti-rattle rack shown 
in one of the illustrations, which consists of a wooden 
trough lined inside with carpet to deaden the sound of 
the revolving pipe. It can be adjusted to the height 
of any pipe cutter and furthermore is portable. The 
same illustration also shows a rack—made from pipe— 
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used for hold- 
ing long and 


short lengths ` 


of pipe. The 
rack for hold- 
ing short 
pieces of pipe 
consists of a 
section 
of sheet steel 
semi - circu- 
lar in form, 
supported by 
the crimped 
edges hung 
over two 
lengths of 
parallel 
pipe spaced 
about 3 ft. 
apart. Thisar- 
rangement 
keeps the pipe 
up from off 
the floor. 
Since many 
small pipe fit- 
tings are 
made in this 
shop, a handy 
three - legged 
wagon, simi- 
lar to the one 
shown in the 
illustra- 
tion, has been 
built for 
transport- 
ing the fit- 
tings about 
the shop. It 
consists of a 
welded sheet- 
metal recep- 
tacle sup 
ported on a 
frame made 
of bent pipe 
and fittings. 
As an exam- 
ple of how 
these wagons 
are used, one 
of them is 
placed at the 
cutting - off 
machine to 
receive the 
pieces of pipe, 
after which it 
is moved to 
the reaming 
machine 
where the 
pipe is placed 
into a second 
wagon’ after 
the reaming 
operation is 
completed. 
This wagon is 
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Interior piping for passenger cars is assembled and tested as a unit on this rack 
after which it is carried by a gang of men into the car 
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then movea 
to the pipe- 
threading ma- 
chine where 
the finished 
pipe is thrown 
into a third 
wagon. These 
wagons have 
saved consid- 
erable time 
and labor in 
the handling 
of small 
pieces of 
pipe. 
Connecting 
up pipes on a 
passenger car 
is often a dif- 
ficult job be- 
cause of the 


‘limited space 


in which to 
manipu- 
late the pipe 
wrenches. In 
order to elim- 
inate as many 
pipe connec- 
tions as possi- 
ble, a highly 
d e v eloped 
system of 
bending pipe 
has been 
worked out in 
this shop. All 
of the cold 
bends are 
made on the 
pipe bending 
machine 
shown in one 
of the illus- 
trations. The 
machine does 
not differ in 
principle 
from the cus- 
tomary shop- 
made ma- 
chine in use 
in many rail- 
road shops; 
however, 
there are sev- 
eral features 
that are of 
unusual inter- 
est. Rollers 
are used in- 
stead of dies 
because they 
eliminate the 
possibility of 
kinks in the 
bend since 
the pipe slides 
in the rollers. 
Also the pis- 
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Anti-rattle device used with pipe cutting-off machine 


ton of the air-brake cylinder travels at a constant speed, 
which is controlled by a straight-air valve so arranged 
by a stop that only a certain amount of air is allowed to 
pass into the cylinder. The operator must hold the con- 
trol valve in the open position for as soon as he removes 
his hand, a spring pulls the valve handle into the closed 
position. The purpose of this arrangement is obvious. 
Various degrees of bends are obtained by the simple ad- 
justment of the two arms in which the rollers are held. 

By the use of this machine, a large number of stand- 
ard bends have been worked out to eliminate fittings 
and connections. Samples of these bends have been 
mounted on a board and given a number. A wire 


Pipe bending machine on which rollers instead of 
dies are used 


template has been made for each bend and these 
templates are kept in the toolroom. Thus, if a pipe 
fitter has to make a bend with which he is not familiar, 
he refers to the board, gets the number of the bend, 
secures the template from the toolroom and then pro- 
ceeds to make the bend to fit the template. 

If a change has been made in the piping of a car 
that requires new bends, the bends are laid out on the 
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floor from the drawings from which templates are 
made. The illustration showing the various types of 
pipe bends made in this shop indicates that no bend is 
too difficult to make. 

All hot bends are made in the vise type of pipe bender 
shown on the end of the table of the pipe bending 
machine. The pipes are filled with sand, heated and 


clamped in the vise in a horizontal position which 


Handy tkree-wheeled wagon used for small pieces of pipe 


obviates the necessity of bending the pipe upward, thus 
eliminating kinks in the bend. 


How the Inside Piping Is Assembled for a Car 


Carpenters, electricians, tinsmiths and pipemen are 
usually found working together inside of a passenger 
car during the finishing operations. The result is that 
the men get in each others way because of the limited 
space, material lying about and the necessity, for in- 
stance, of replacing piping and electrical conduits at the 
same time. The pipe gang is particularly bothersome 
because of the long pieces of pipe it has to install, the 
handling of which interferes with the other workmen. 

Considerable of this confusion and lost time has been 
eliminated by assembling the piping for a car on a com- 
bination assembling jig and test rack, shown in one of the 
illustrations. The jig is made up of eight sections, each 


Pipe storage room which opens directly into the pipe shop 
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consisting of a wood base, on which is mounted a rack 
made of pipe. These racks, which are adjustable, sup- 
port the pipe as it is being assembled. The whole jig is 
tied together by pipes for air, steam and water, which 
are used for testing purposes. As may be seen from 


the illustration, tee pipe fittings are connected into the 
outside leg of the adjustable frames, thus permitting 
each frame to be slid along the steam-testing pipe and 
at the same time helping to support the three pipes al- 
Metal pointers 4 and clamps B, 
EN | WB 
Re i 1 


ready referred to. 


drawings and proceed to assemble the pipe on the rack 
according to the drawings. After the piping has been 
assembled and tested, it is picked up as a unit by a gang 
of men and carried into the car. It then requires only 
four hours for four pipe fitters and four helpers to 
couple up and clip the pipe in the car ready for the 
bulkheads. By the old method of assembling the pipe 
in the car, about five days would be required to do this 
work. 

The piping and fixtures must be assembled on wash 


Method of using stands in which to assemble the fittings on wash basins 


painted red, are mounted on the top test pipe. The 
former are used to indicate car partitions and the 
latter indicate where the pipe clips are to be placed on 
the assembly. These clips are so located that they 
will not interfere with the pipe couplings. 

Since most of the Canadian Pacific passenger cars 
are equipped with a dual hot water and vapor system, 
the assembled piping is tested at 300-lb. water pressure 
and 100-Ib. steam pressure. Air pressure can be ap- 
plied when necessary. 

The rack is used in the following manner: As far 
as practical, a certain series of passenger cars are 
built in the shop at the same time. This enables the 
pipe shop to keep on hand a supply of pipe already 
bent ready for assembly. When a car is ready for 
piping, the workmen secure the piping arrangement 
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basins after they are received from the renovating de- 
partment. The basins, owing to their shape, are awk- 
ward to handle on a bench where the work is usually 
done. One of the illustrations shows a jig in which 
single and multiple wash basins are held while the pip- 
ing and fixtures are being applied. The fixture for 
holding a single wash basin consists of three angle-iron 
legs held together at the bottom by a flat strip of metal 
bent triangular in shape and at the top by the frame in 
which the basin fits. The basin is held in place by a 
rubber-covered iron rod. 

The jig for holding multiple basins consists of a 
framework of iron pipe, each end of which is attached 
to wooden boards, which rest on the floor, The basin 
is placed on two metal strips bolted to wood and held 
securely in place by two iron clamps, which rest on 
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wooden blocks so as not to mar the nickel finish, A lock- 
ing device is located at the top of each leg of the jig. 
Thus, when the basin is clamped in position, the top or 
bottom can be worked on by loosening the clamps and 
swinging the basin around. The basins are also water 
tested for leaks before they are removed from the jig. 
By using these jigs, the fittings can be quickly as- 
sembled at any car in the shop. 

Repairs to passenger car hoppers are made in a room 
separate from the pipe shop and located in the main 
building. Because of the weight and peculiar shape of 
the hoppers, the repair shop has been especially equip- 
ped and laid out to facilitate repairs. The repair 
benches, testing rack and the storage bins have all been 
made the same height to conform with that of the 
three-wheeled carriages on which the hoppers are 
moved about the shop. The construction of these car- 
riages is clearly shown in one of the illustrations. 
When in service the carriage is placed against the bench 
on which sets the hopper, thus making it an easy matter 
to place or remove the hopper from it. This carriage 
saves considerable manual labor and expedites repairs. 

After the hoppers have been repaired, they are 
tested for leaks and timing 
on the rack shown in the 
illustration. As will be 
noted, the rack may hold 
four hoppers for testing at 
one time, three of the air- 
operated type and one of 
the gravity type. 


Steam-Heat Repair 
Devices 


Passenger car steam-heat 
equipment, such as the hose 
and the vapor-heat control 
valves, are repaired and 
tested in the pipe shop. 
Standard practice is fol- 
lowed in making repairs, 
but some of the shop-built 
devices used in connection 
with the work are original 
in design. 

Of particular interest is a portable three-wheeled steam- 
hose gasket cleaning machine. As shcwn in the illustra- 


Racks 


on which are tested vapor heat control valves and 
car hose 
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Hopper testing rack and a three-wheeled carriage for mov- 
ing them about the shop 
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Machine used for cleaning steam-hose gaskets and seats 


tion, it consists of a pipe frame supported on three 
wheels. The front part of the frame has an air motor 
which drives a spindle and 
another air motor which 
operates the clamps which 
hold the work. Two spin- 
dles are used in the ma- 
chine, one for polishing the 
valve seat in the hose and 
the other for polishing the 
valve. The former spindle 
contains a universal joint 
at its lower end in which 
is held a polishing tool, 
rounded on its end and to 
which is attached a soft 
piece of rubber. The hose 
is held in the air-operated 
jaws controlled by a two- 
way valve. The frame on 
which is mounted the spin- 
dle and motor is moved up 
and down against two 
springs by a foot treadle. 
Thus, the valve seat can be quickly polished by a pound- 
ing-in action. 

The method of cleaning the valves differs somewhat. 
A block of wood, on which is fastened emery cloth, is 
held between the air-operated jaws while the valve is 
held in a special fixture attached to the end of the 
spindle. It is a simple matter with this arrangement to 
polish the sides and bottom of the valve. 

Two shelves for the storage of material are built on- 
to the rear of the machine which can be moved to any 
place in the pipe shop or to any car in the repair shop. 

One of the illustrations shows a rack for testing 
vapor heat control valves and another a rack for testing 
hose. The former is piped and arranged for testing. 

Steam is used as a testing medium, passing through 
a regulator, which reduces it to atmospheric pressure, so 
that the valves receive the same test as when in opera- 
tion on the cars. The valves are first tested in the 
closed position for leaking through and then each valve 
is opened to test out circulation. 

A feature of the hose test rack is that only one con- 
trol handle is required to test six hose at one time. 
One end of the hose is capped and the other end is 
attached to the test rack. By operating a two-way 
valve, pressure can be applied simultaneously to all hase. 
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Canadian National Maintenance 
Regulations Effective 


Their adoption has increased quality of workmanship 


and has reduced repair costs 


railroads which now comprise the Canadian Na- 

tional Railways, one of the most important prob- 
lems faced by the management was the necessity for 
thoughtful re-organization and re-adjustment in all de- 
partments in order to secure judicial, economical and 
progressive operation. The co-operation of the officers 
and the men, although a very essential factor and accom- 
plishing much, could not alone achieve this result. It was 
necessary to establish a common understanding of 
operating methods that all might work together intelli- 
gently under definite instructions which would minim- 
ize the possibility of overlapping work and mistakes 
caused through misunderstanding and misconception of 
the working principles. 


A T THE time of the consolidation of the various 


Formulation of the Maintenance Regulations 


This was particularly true in the mechanical de- 
partment. At the time of the consolidation the repair 
forces in the locomotive and car departments were 
working according to methods and regulations previous- 
ly established. This made it a difficult matter to trans- 
fer equipment from one region to another, which was 
found to be a great inconvenience to the railway com- 
pany. 

As a result of this condition it was decided to draw 
up a set of maintenance regulations to be strictly ad- 
hered to in all locomotive and car shops, enginehouses 
and repair points on the entire system. The objective 
held in view was that standard shop methods having 
been established the standardization of equipment 
would quickly follow, thus effecting economy in the 
maintenance of rolling stock. 

The general maintenance work was divided first into 


MAINTENANCE REGULATION ™* 


RECORD OF SHOP 
MACHINERY 


CANADIAN NATIONAL RAILWAYS 
MOTIVE POWER DEPARTMENT 
MONTREAL 


L goera 
complete record of all stationary chine tools, hoists, 
ged merece of wales of over (AN 00 poachine tock, hoista, capes, pupa Se; SIGE Gace Soper: 
‘of Motive Power and Car Equipment. 
2. IDENTIFICATION OF NUMBERS: 
machine of the t referred to in paragraph one, must carry an indentifcation number. ‘There are 
two methods of numbering 


Synem (a) Tim Stop Superintendent or Locomotive Foreman wil sign somber from ooe up, to ever al 
i eoe will be given a serial be assigned by the General 
§ the Re, be a number 
Bupe: rintendent of “Alene on Reon be teea a lsum Sein abers ine the bole regon- 
3. NUMBER PLATES: odd ie 
As decided by the General Superintendent of Motive Power for the Region, numbers may be co 
Pt eget hg aa aaral arerin Drawing No. 1H-10373 will be used. 
Whichever aystem is adopted will be standard for the region. 
á. PAINTING MACHINES: 
All machines must be painted a dark grees. 
& TRANSFERRING MACHINERY: 
See tior ther without the authority of the General $ t 
odia pine mogt pot Be mpya trom one piani ag anA del oti Erna a theta numbered andet 
Shop d ficer in ehi will assign a pew number to suit the individual 
shop. and coe ane aael ol Mouve Power, the old number of the machine os well an the 
Dew num! 
Rystem (b) a The hine will a assigned num! 
"The officers Sm i ares ipy 


te changed on transfer. of both shipping end recelring pointa ta will advise 
intendent of A Motive Power particulars of transfer of any mac! 


her throughout Ite whole life. aad ‘ths nemntee TH at 


different departments or crafts; i.e., boiler shop, erect- 
ing shop, blacksmith shop, machine shop, tender shop, 
power plant, etc., and shop operations considered in 
order of importance. Study was made of the various 
methods then in force on the respective railways com- 
prising the Canadian National System, also of the me- 
thods followed on other roads in Canada and in the 
United States. Standard maintenance regulations were 
drawn up, setting forth in a clear, concise manner the 
methods considered to be the most modern and most 
efficient. The regulations were written in short para- 
graphs giving each operation, in the order to be fol- 
lowed throughout the work, as briefly and as completely 
as possible. Definite headings were given to each para- 
graph, thus making it possible for the operator to locate 
at a glance that portion having direct reference to the 
part of the work being performed, together with blue- 
print references and specifications of material where 
required. 


How the Regulations Are Revised 


With the completion of the initial set of maintenance 
regulations which were approved by the chief of motive 
power and issued under the instructions of the vice- 
president of operation, committees were formed in the 
locomotive, car and air brake departments to meet 
once each year for the purpose of considering additions 
and revisions to the regulations. The maintenance 
regulation books are in loose-leaf form so that when 
revisions are made it is a simple matter to replace sheets 
or add new ones in consecutive order. 

Complete sets of regulations are issued to all mem- 
bers of the supervisory forces, and it is left to them 
individually to place the information in the shops in the 


CANADIAN NATIONAL RAILWAYS 
MOTIVE POWER DEPARTMENT 
MONTREAL 


Ne MAINTENANCE REGULATION 
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RECORD OF SHOP 
MACHINERY 


€ SCRAPPING MACHINERY: 
When any machine is worn out be: ir, the officer in charge of the shop or roundhouse must make 
tion to the Gereral Superin wenden of a Mahe Power through the bake ‘channel for the machine to be 
out of service, and until much authority is received, no action must 
When authori has been obtained, the office: charge of the s hich it la serapped must dine 
report to the [erent medio on of ote poser. s opat men 

If the machine has been numbered under System (a), the same number may be used again. 

If the machine has been numbered under Syster (b) the same number must not be used again. 
7. CARD INDEX: 

The records which are to be kept la the office of the Gonersl Superintendent of Motive Power will coatsin the 
Informatica shorn below: 


MACHINE TOOL RECORD CARD 


. Type ol Machines... ........66 


The shop machinery form used on the Canadian National 
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car and locomotive departments of the Canadian National 


form they consider the most convenient. When revised 
or new sheets are issued, it is the duty of the super- 
vising officers to instruct the men thoroughly in all 
methods outlined in such sheets and to see that all in- 
structions are accurately carried out. 

Marked improvement has been noted in the class of 
work being performed since the adoption of the main- 
tenance regulations. The standard methods employed 
have enabled the shops to tool and jig their machines, 
etc., thus effecting economy. The regulations have 
provided a definite and constructive basis for the 
various classes of work and have promoted greater con- 
fidence and clearer understanding not only among the 
supervising officers, but also among the rank and file, 
resulting in greater efficiency, conservation of time and 
material and the gradual standardization of the shop 
forces and equipment. 


Results Obtained 


Keen interest has been displayed by both supervisors 
and men in the approved standards. Knowing thac 
suggestions as to new methods will receive thoughtful 
considerat’on, they are continually on the alert to ad- 
vance or devise improvements which will assist towards 
perfecting the work. This attitude improves the quality 
of the work and is also instrumental in the develop- 
ment of new tools and devices, many of which have 
proved of great benefit. When new methods or devices 
for performing work are submitted to the mechanical 
officers, they are passed on to other shops, with any 
sketches or drawings which may have been made up, 
for test and comparison with existing methods and, if 
proved to be practicable, are incorporated in the main- 
tenance regulations to be included in the next issue of 
the revised sheets. The study of maintenance methods 
has also been the means of developing ideas which had 
previously been in a more or less elementary state and 
has placed such ideas on a practical basis. 

Another result of the adoption of standard methods 
of maintenance has been to limit the scope of individual 
shops or shopmen for wasteful and ill-considered 
experimentation which results generally in confusion 
and the possible loss of an original idea which might 
have proved of value had it been developed in an effi- 
cient manner by those best qualified to carry out such 
experiments. 

The regulations have also proved of great assistance 
in connection with apprentice education and have now 
been adopted as the basis of shop theory. In this way 
the theoretical side of the training is so interwoven 
with the practical side that when an apprentice has 
completed his training he is fully conversant with the 
standards to which he must conform and has a feeling 
of confidence in knowing that the maintenance regula- 
tion book may always be relied upon as an authorita- 
tive reference. 

It will be of interest to the reader to note that on 
the Canadian National a complete measuring stick, or 
what is known as the unit measuring system, has been 
developed for the purpose of obtaining an accurate 
estimate of equipment maintenance. It would have 
been impossible to arrive at a unit basis had no definite 
standards been established so that all points were per- 
forming the same work by the same method and using 
the same class of material, etc. 

The regulations cover general maintenance work, re- 
pairing and replacing of individual parts of equipment, 
methods of performing various operations, etc. The 
following might give some idea of the subjects dealt 
with: 
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Sheet No. 
1 to 6 —Inspection, repairing, maintenanee of boilers 
26 —Knuckle pins 
35  —Leather belting 
85 —Brake shoes 
86 —Power reverse gear 
98 —Valve setting 
110 —Heat treating spring steel 
231 —Electric lighting of cars 
255 —Elliptic and coil springs 


259 —Lettering and numbering passenger, freight and miscellaneous 
equipment 

421 — Repairing 8%4-in. cross-compound air compressors ' 

420 —Washing out and testing main reservoirs 


Examples giving a few of the maintenance regula- 
tion sheets are shown in the accompanying illustrations. 

The time, comprehensive study and careful consid- 
eration which have been expended in the compilation of 
the regulations are already being repaid by the en- 
couraging results shown by the improved work. It is 
expected, moreover, that as the process of replacement 
and addition of more advanced ideas is carried on the 
value of these regulations will correspondingly increase. 

With 22,000 miles of rail stretched over an immense 
area, ranging from the Atlantic to the Pacific, the 
Canadian National is faced with many difficulties in 
dealing with the problems of curvatures and grades, 
boiler water conditions, extremes of temperature, etc., 
which present an extensive study to the mechanical de- 
partment. It is the concensus of opinion that the main- 
tenance regulations are most practically and effectively 
helping to solve these problems. 


Waste Heat for 
Tempering Furnace 


ONSIDERABLE trouble had been experienced 

with broken springs at the Denver shops of the 
Denver & Rio Grande Western, because of the uneven 
tempering obtained under the old flash draw system. 
The recent installation of a salt vat, attached directly 
to the high-temperature furnace and heated by the 
waste gases from the latter, has eliminated the greater 
part of this trouble, increasing the output and insuring 
an even temper in every leaf in the springs. The arrange- 


Salt bath vat heated by gases from a high-temperature 
furnace 
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ment of the new furnace has the added value of saving 
the cost of firing an extra furnace to heat the salt bath 
and of drawing the waste heat away from the operator 
at the door. It requires little attention in the morning 
when firing up. 

A stack, placed at the outer corner of the salt vat, 
contains a damper which is opened in the morning, and 
as the fire is started, the excess heat and smoke is 
drawn through the heating chamber beneath the salt 
vat. The spring maker then starts heating, forming and 
hardening a spring. By the time it is ready for the 
salt bath, the latter has been heated to a temperature 
of 620 deg. F. The spring is lifted with a chain block 
and lowered into the bath. The spring maker watches 
the pyrometer and, by opening and closing the damper 
in the stack, keeps the solution at the proper tempera- 
ture.. By the time the next spring is ready to draw, 
the first one is ready to be removed from the salt bath. 

The salt vat is 2 ft. wide, 2 ft. deep and 6 ft. long, 
and is made from 1⁄4-in. boiler steel. The several inches 
of heating space beneath and about it is enclosed with a 
wall of fire brick held in place with an outside sheathing 
made of scrap steel. Two 10-in. square openings in 
the dividing wall between the high-temperature furnace 
and that of the drawing vat allows the waste heat to 
be drawn through into the latter by the draft from the 
stack. This arrangement also tends to lengthen the 
life of the salt vat, as it is not exposed to the direct 
action of high temperatures. 


A Jack Stand for 
Car Truck Repairs 


HEN it is necessary to renew a broken spring, 

a journal bearing or a pair of wheels of a car 
truck, it usually requires the use of one or more jacks 
and a heavy piece of timber in order to get the weight 
off of the frames so that these parts can be renewed. 
This practice is slow and not any too safe. A com- 
bination stand and jack has been devised at the D. L. 
& W. Secaucus, N. J., car repair shops whereby all 
parts can be renewed with one jacking. 

The device consists of an angle frame on the top 
of which rests a ratchet-type track jack. The height 
and the distance between the frame legs are propor- 
tioned so that the frame will pass over the truck bol- 
ster, as illustrated, and will permit the jack to be con- 
veniently operated. The base of the jack rests on the 
angles which form the top of the frame. The jack 
is prevented from moving by a square rod which 
passes through the jack base and the two sides of the 
frame top. 

When a truck part is to be removed, the device is 
placed over the center of the truck bolster. A double 
chain is suspended from the jack lifting nose. The 


Application of a combination jack and stand that simplifies truck repairs 
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ends of the chain are fastened to the bolster, after 
which the bolster is lifted off the springs and allowed 
to hang suspended on the chains. With the bolster in 
this position it is a simple operation to renew springs, 
journal bearings or a pair of wheels. Two pairs of 
wheels have been removed and replaced and the truck 
reassembled in 20 minutes by the use of this device. 


Sturdy Pair of 
Carpenter Horses 


HE horses used in most car shops are usually 
made of wood and have a tendency to break or 
spread under hard usage. A welder in a large repair 
shop constructed a pair of horses out of scrap angle 


Pair of carpenter’s horses that will not break or spread 


sections and bar stock. The finished product was a 
great improvement over the wooden ones that had 
formerly been used. The accompanying illustration 
clearly shows the construction of the horses, and the 
location of the welds. The pieces were all welded with 
butt-type joints and a small amount of welding rod 
was laid in the joints for extra strength. 


Several Conventent 
Lifting Devices 


By J. A. Pullar 


Driving-box Foreman, St. Louis-San Francisco 
Springfield, Mo. 


NY device which facilitates the handling of mate- 
rial with maximum safety is an addition to any 
shop. The illustrations show several devices which fall 
in this category. Of particular interest is the C-clamp 
for handling locomotive tires. The lower jaw entends 
3 in. beyond the upper jaw which is 10 in. long. The 
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width of the opening between the jaws is 26 in. The 
safety feature of this clamp is that an offset lip 1% in. 
long and % in. high is formed at the end of the lower 
jaw. This lip helps to hold the tire securely in place 
and to prevent it from slipping. A l-in. set screw is 


C-clamp for lifting locomotive tires 


tightened against the side of the tire to help hold it in 
position. A l-in. hole in the top of the clamp furnishes 
a means for making a lifting hitch. 

The illustration also shows two different designs of 
devices for lifting crosshead guides and similar locomo- 
tive parts. The sketches clearly show how they are built 
and used. These devices have been used to advantage in 
lifting locomotive parts into the lye vats and also in 
and out of the machines. 


| 
ener 


]k------—-- 


Side View 


End View 


Devices for lifting crosshead guides and other 
locomotive parts 
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Driving Wheel Springs and Equip- 
ment for Spring Repairs’ 


A. R.A. Mechanical Division recommendations for 
equipment and methods used in 
spring manufacture 


springs, it is well to reflect upon the fact that this 
involves— 

1. A thorough understanding of the four fundamen- 
tal requirements of heating and treating to obtain pro- 
per physical characteristics. 

2. Combining with the above the practical shop details 
entering the performance of the work. 

The four fundamentals involved in obtaining the 
correct physical characteristics of the steel are— 

1. The steel must be of uniform quality, that is, of 
the proper physical and chemical characteristics within 
the closest practical manufacturing limits. 

2. Proper heating at a speed not greater than that 
which the steel will absorb, and thorough control of the 
heating in all steps of manufacture and at the proper 
degree and sufficiently high above the critical tempera- 
ture not exceeding 1500 deg. F., in order that the drop 
between the furnace and quenching bath will not be 
sufficient to have the heat at quenching lower than the 
upper critical temperature 

The quenching tank should be located close to the 


[: the manufacture and repairs of railroad leaf- 


* The report of a subcommittee of the Committee on Locomotive De- 
sign and Construction presented at’ the 1929 convention of the Mechanical 
Division, A. R. A., at Los Angeles, June 25-28, 1929. The subcommittee 
report was signed by George H. Emigtson (chairman), chief motive power 
and equipment, Bene & Ohio; C. Brooks, chief motive power, Ca- 
nadian National; H. Hoke, assistant rechas engineer, Pennsylvania; 
and A. Fetters, pe mechanical engineer, Union Pacific. This 
report supplements the one presented in 1928 which appeared in the July, 
1928, issue of the Railway Mechanical Engineer. 


furnace door for immediate transfer of the leaves from 
the furnace to the bath to prevent appreciable drop of 
temperature. 

3. The use of a quenching medium of such a nature 
that it will have a high rate of heat convection or trans- 
fer in order to insure the setting of the steel at the pro- 
per grain structure, and this rate must be uniform re- 
gardless of its working temperature or its age. 

4. Temperature of the medium used in drawing back 
must be uniform throughout; that is, the leaf in its | 


Table No. 1 
Spec. Red. 
Tensile Elongation % Broke, in Brinneil 
Heat “A” Size Area Strength in 2in, in4in. pes. area Hard. 
1 Yyx2 427 299,000 4.5 4.5 3 08 418 
2 x2 430 190,000 4.0 3.5 2 06 402 
3 Yyx2 430 206,000 5.0 4.4 3 07 418 
4 14x2 427 202,000 6.5 5.0 3 06 402 


entire length must be subjected to the same temperature 
for the same length of time. 

Brinnell hardness, sometimes resorted to, is not an 
infallible guide in determining the physical character- 
istics of heat treated steel. 

As an illustration—Six pieces of twelve cut from the 
same bar were heated to 1,650 deg. F., quenched in a 
heavy tempering oil, left to cool and the oil then flashed 
off ; these pieces were then checked for brinnell hard- 
ness and also for ultimate stren h, elongation, etc., 
with the result as shown in Table No. 1. 
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A well laid out and equipped spring plant is of the first im portance 
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Four of the remaining pieces were heated to 1,550 strength is lower and the elongation lower, whereas it 
deg. F., quenched in animal hydrocarbon oil, left to should be higher as compared with the tensile strength 
cool and then subjected to 850 deg. F. in a draw back of the test piece. 


salts bath. These pieces were then checked the same The essential feature in the springs standing up is 
as in the first condition with the result as shown in to obtain the highest possible tensile strength with an 
Table No. 2. elongation high enough to insure maximum deflection 
without breaking. 

Table No. 2 In supporting the above principles we will proceed 
Hci: kiea Se MO ae A the basis of using carbon steel and begin with the 

Heat “B” Size Area Strength in Zin, in 4 in, oa area Hard. operation from the 

a aa m amo doo "eo" PT ge time the broken 

4 x2 427 215,000 9.5 75 2 13 418 spring reaches the 

5 x2 430 221,000 120 90 2 13 418 


spring plant. In 
; general the specifi- 

By observing the figures given in the above two ta- cations for carbon 
bles, it will be noted brinnell hardness is practically iden- steel springs call 
tical in both tests, but that in Table No. 1 the average for variations in 
tensile is appreciably lower than in Table No. 2, al- carbon content 
though the elongation in Table No. 2 averages more from 0.90 to 1.10; 
than 80 per cent higher than the elongation given in _ jt is possible to de- 
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Table No. 1. f . crease this varia- GEM 
In properly heat treated pieces of steel the elongation tion somewhat IA ALLL 


and tensile strength have a definite relation, that is, without increasing 
tensile strength is the highest when elongation is the the cost of manu- 
lowest and the purpose of the draw back is to introduce facturing the steel, 
the necessary ductility or elongation which is done at as carbon content 
the expense of the tensile strength. Again, observing from 0.90 to 1.05 
the figures of the two tables given above, it will be jis available to be SLs 
.found in Table No. 2 the tensile strength is high andthe used, which will End elevation o of forming and 
elongation high, whereas in Table No. 1 the tensile give a more uni- quenching furnace 
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Design of salts bath tempering furnace for drawing back 


form product and reliable performance while in service. 

In stripping the springs for repairs much damage 
to nibs as well as the leaf itself can be eliminated by 
heating the band before removal or cutting off cold; 
it has been found that many spring failures result from 
minor surface defects, hammer dents, scored surfaces, 
abraded and cracked nibs, etc., and special care should 
be taken to make a close inspection of the surface of 
the leaves and throw out such as contain any defects, 
no matter how slight. 

New leaves are prepared in size to replace broken 
ones, then both new and old leaves are put in forming 
furnace and brought to forging temperature, shaped on 
forming machine and then left to cool. The leaves 
must be heated to not over 1,700 deg. F., nor permitted 
to drop below 1,450 deg. F. while being worked as over- 
heating is likely to burn the steel or produce a grain 
growth and working at low temperature produces ex- 
cessive internal strains. Permitting the leaves to cool 
is essential in normalizing strains in the new leaves and 
brings back the old leaves to original condition. Leaves 
should be left to cool to at least 450 deg. before being 
reheated for quenching. 

After forming, the leaves should be heated in the 
furnace to slightly above the upper critical temperature 
of the steel or to 1,500 deg. F. Care and time must be 
taken to permit the leaves to heat thoroughly which, 
in the case of a spring 14 in. thick, requires about 30 min. 
When the leaves have attained this temperature they 
should be immersed immediately in the proper quench- 
ing oil and left in this oil until they will not flash the 
oil when removed, or about 300 deg. F. After leaves 
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are removed from the quenching tank they should be 
collected in sets for the drawing operation. The leaves 
from which the oil has been thoroughly drained are 
then immersed in a salt bath which is heated to draw 
back temperature of 800 deg. F. for not less than 20 
min. As soon as the leaves are removed from the 
salt they should be given a quick dip in running water 
which will bring them out clean. The plates are then 
assembled into sets for banding and after banding are 
dipped in a bath of oil which acts as rust preventive 
and lubricates the leaves. 


Heating Furnace for Forming and Quenching 


It has been found that the furnace fired under the 
arch and vented off the hearth and through the side 
walls gives good efficiency in oil consumption and a 
reasonably uniform heat. 

The semi-muffled furnaces are more desirable in that 
they eliminate the flame contact with the steel and pre- 
vent surface decarburization or soft spots. 

The furnace must be of ample size to accommodate 
the work done. For instance, if it is desired to heat 
600 Ib. of springs per hour, the furnace should have an 
approximate size of 100 in. by 40 in. by 18 in.; these 
relative proportions are desirable. The furnace should 
be equipped with indicating and recording pyrometers— 
with two or more couples and so placed to give proper 
record of the temperatures in the furnace—and the 
burners should be operated by automatic control to in- 
sure close temperature operation. 

Record sheets (see illustration Fig. 14) from record- 
ing pyrometers show in the upper chart the close tem- 
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Oil quenching tank equipped with tray elevating device 


perature to which the furnace is held by automatic 
burner control as compared by lower chart showing the 
large variation of temperature through careful hand 
control. Heat control is necessary to prevent the leaves 
from being withdrawn from the furnace at the im- 
proper temperature. The leaves should be held at the 
quenching temperature for at least 30 minutes to insure 
thorough heat saturation. The furnace is in best work- 
ing condition when the issuance of flame is present at 
the door openings. This prevents infiltration of air and 
gives uniform heating pressure within the entire heat- 
ing chamber of the furnace; infiltration of air results in 
lowering the furnace temperature, the formation of 
cold pockets and excessive oxidation or scalding of the 
spring leaves. Leaves should be placed in the furnace 
on their edge and should be spaced not less than 2 in. 
apart to permit proper heating. In heating leaves, racks 
should be used. 

Low pressure air and high pressure oil should be used 
for all burners. Air from ! to 2 Ib. per sq. in. and oil 
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5 to 15 Ib. per sq. Low pressure air results in a 
soft rolling oe aleen high pressure air gives a 
localized impinging flame, destructive to refractories 
and practically impossible to produce a uniform heat 
within the entire furnace. 

Fuel oil should be preheated and screened ahead of 
burner to insure constant supply. 


Quenching System 


The capacity must depend upon the amount of work 
to be done. In general, if it is desired to quench 1000 Ih. 
of steel per hour at any one time, the system should 
contain not less than 1000 gal. of the proper oil (animal 
hydrocarbon) and this should be circulated through a 
cooling system at least once an hour. 

The size of the quenching tank should preferrably 
be sufficient to hold 900 gal. and the other 100 gal. for 
the circulating system. A pump is essential to sustain 
circulation. 

Cooling equipments of high efficiency are found on 
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the market. In general the practice is to have the oil 
flow through a nest of tubes and have the water cir- 
culated around them. The tubes must be of small 
diameter so as to obtain the maximum amount of sur- 
face radiation. Copper tubes are preferred on account 
of their high heat conductivity. It is desirable to have 
the pressure of the oil slightly higher than pressure of 
the water so that in the event of leakage, the oil will 
leak into the water rather than the water into the oil. 


Furnace for Drawing Back 


The drawing operation is best accomplished in the 
salt bath which is a mixture of salt compounds of high 
heat conductivity which do not sludge, but melt at suf- 
ficiently low temperatures to permit minimum loss in 
draining the spring leaves. 

The salt bath furnace must be properly constructed 
so that the flame does not impinge directly on the pot 
and further the heating of the pot should not be forced, 
that is, the salt bath should not be brought up too 
quickly. The capacity of the pot should be in relation 
of 10 lb. of drawing compound to 1 Ib. of steel. The 
exact dimension must take into consideration the length 
of spring leaves to be drawn. 

The above requirements are fulfilled by furnace il- 
lustrated. The pot should be made of cast iron; care 
should be taken to insure it being free of blow holes 
and should be equipped with a tray at the bottom to 
catch any scale which may be thrown from the leaves. 
This scale should not be allowed to accumulate but re- 
moved frequently. The leaves should be placed be- 
tween adjusting spacers in trays before being immersed 
into the drawing solution, to permit salt bath to circu- 
late between them. 

The draw-back furnace should be equipped with 
pyrometer regulation and automatic time clock siren 
alarm to warn the operator when the salt has reached 
the proper temperature and also to call attention of the 
operator through a timing device when the leaves have 
been immersed 20 min. 


Process 


(a) The steel may be made by the open hearth, 
crucible, or electric process. 

(b) All forming should be done at the lowest tem- 
perature (not lower than 1400 deg. F.) at which the 


Bands should have relieved bearing against the short plate 
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steel will work satisfactory and should in no case exceed 
1700 deg. F. 

(c) After forming and fitting, the leaves should be 
allowed to cool in air to a black heat or lower, and 
then reheated uniformly to a temperature of 1500 
deg. F., plus or minus 25 deg. They should be held at 
this temperature for 30 min. and quenched instantly in 
the circulating oil bath, the temperature of which is 
kept about 150 deg., which insures maximum fluidity 
and minimum evaporation. The leaves should not be 
removed from the quenching bath while hot enough to 
flash the oil on the surface or about 300 deg. F. 

(d) The quenched leaves shall then be drawn-back 
by heating to 800 deg F., plus or minimum 10 deg. F. 
Leaves should be placed in salt bath for 20 min. at 
this temperature, withdrawn and allowed to cool in air 
after plunging momentarily in water to remove the 


chemicals. 


(e) In heating for quenching or drawing all the 
leaves for each spring must be heated at the same time 
and placed on edge in the furnace or salt bath so that 
they will not touch one another. 

(f) Material at all steps of the operation while hot 
should not be exposed to rain, snow or cold draughts. 
Pyrometers should be checked at frequent intervals to 
insure steel being heated to proper temperatures at all 
times. 

(g) The complete spring should be thoroughly coated 
by immersing in oil bath for lubrication and prevention 
of corrosion. 


Bands 


Bands of springs should be made of wrought iron 
and applied in the hydraulic press; it is advantageous 
to relieve the bearing of the band against the short 
plate as indicated in the illustration. 


Conclusion 


The above is a rather close description of the proper 
method for heat-treated springs, which is found to be 
essential. Carelessness, lack of appreciation or atten- 
tion to any of the details will destroy the efficiency of 
the operation, as its success depends upon close atten- 
tion to details. However, there is nothing difficult in- 
volved in carrying out the above description and process, 
and while there may be a slight modification or elabora- 


Railway Mechanical Engineer 487 


tion in equipment, the system as a whole can be relied 
upon to give dependable results. 

Supporting data for the above conclusions are based 
upon the following tests and investigations: 


Fatigue Tests on Semi-Elliptic Carbon Springs 


Object of Tests—The object of these tests was to 
determine the proper quenching and drawing tempera- 
ture for standard carbon spring steel. 

Material—The material used in the test springs was 
new carbon steel, % in. by 5 in. section, free from 
rust. 

Procedure of Manufacture—Fourteen 36 in. by 15 in. 
springs were formed in accordance with usual practice 
and each spring accompanied by a test piece. These 
springs were heated in the quenching furnace in pairs 
with their corresponding test pieces to the desired tem- 
perature, then quenched in a circulating bath of animal- 
hydro-carbon oil. Brinnell readings were then taken on 
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Pyrometer record charts showing advantage of automatic 
control 


each of the hardened test specimens. After quenching 
the springs were drawn in a salt bath with one test 
specimen representing each heat. The springs were 
then banded and stamped, dipped in lubricating oil and 
pumped down once under the tester to take up any 
space between the leaves. 

Procedure of Test—The 14 test springs were first 
checked to blueprint specifications, after which the 
height of each was determined under a 50,000 1b. static 
load. Each spring was then compressed in a bulldozer 
1000 times with the stroke adjusted to produce a height 
equivalent to that obtained under the 50,000 Ib. static 
load. This load, applied at the rate of 500 loadings per 
hour by the bulldozer, was arbitrarily chosen and is 
double the normal working load of this type spring. 

At the completion of 1000 loadings on the bulldozer 
the springs were again checked under the static machine 
and the new height under a 50,000 Ib. load determined. 
All the springs were again returned to the bulldozer 
and 1000 load applications made at this new height. 

Upon the completion of this second series of 1000 
load applications the static load was increased to 60,000 
lb. and the corresponding height used for service tests 
on the bulldozer. A record was nevertheless taken of 
the height of each spring under the 50,000 Ib. load. 

The fracture of any plate, except the short plate, was 
recorded as a failure of the spring. The number of 
applications and location of each break were noted. 

The tests were continued in this manner, checking 
the heights of each spring on the static machine after 
each 1000 applications on the bulldozer, until 10,000 
applications had been reached, when the tests were dis- 
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continued. The same jigs, slips and pins were used 
throughout the tests and all errors due to wear were 


cumulative and applicable to each spring. 
Note:—A load of 40,000 lb. was applied to each spring and released 
each time before running them down on the static machine. 


Observations—-The following points were maintained 
constant in manufacture :—Forming temperature, 1600 
deg. to 1700 deg. F. Soaking period at quenching heat, 
30 min. Drawn in salt bath, 20 min. Brinnell readings 
taken at three points on each test specimen. 


Summary oF DATA 


Test, numbers o nares 1 2 k 4 5 6 7 
Quenching heat, deg. F...... 1750 1700 1650 1600 1550 1500 1450 
Time to bring charge up to 

KEKEE Mita. petesswnsonededre 20 20 21 15 20 15 21 
Temp. cold oil, deg. F....... 155 115 118 125 150 148 130 
Temp. hot oil, deg. F......... 295 266 274 260 292 280 254 
Time req. to pull heat, min... 5 5 4 5 5 3% 4% 
Brinnell, hardened ..........+ 418 444 477 455 444 387 387 
Brinnell hardened and drawn . 387 387 422 422 402 364 364 
Salt bath, temp. in.......... 835 820 835 820 840 820 825 
Salt bath, temp. out......... 810 815 810 810 820 810 815 

COMPLETE ANaLysts oF STEEL 
Carbon Kosteisuautenddvanieacsele 4,08: SOn a5 sirana ass aia «us .15 
TE E E te eiaversreveraes .030 Vanadium .. Nil 
PRODOR sist ee.cseiies ses 1022 - Chrome ostreje via 
Manganese: -ciccncicpavacicts Nickel Nil 
1.04 
1.05 
1.04 
1.04 
1.04 
1.04 
1.05 


[Full tables and graphs, not reproduced, accom- 
panied the report— Eprror. ] 

Conclusions—Micro photographs, show quite plainly a 
grouping of the crystals at temperatures above 1650 
deg. F. On the basis that the finest grain structure is 
a prerequisite to the properly heat treated spring, the 
lower quenching temperatures show a more homogene- 
ous arrangement. 

This grain structure was apparent in the specimens 
that were broken by bending, after being drawn back. 
The finer the texture the more evident the tearing action 
between the grains, leaving a ragged break. Specimens 
quenched above 1600 deg. F. show a straight, clear 
break with a well defined grain. 

Examination of the number of deflections applied to 
the seven sets of springs showed that the lower tempera- 
tures respond in practice to the theory of grain struc- 
ture and withstand 10,000 loadings without failure, 
while the springs quenched at 1750 deg. F., both broke 
in several places at 950 and 1275 loadings. 

The results check closely with the generally accepted 
practice which is to quench carbon steel springs at tem- 
peratures from 1450 to 1500 deg. F. 


Recommended Practice for the Manufacture of 
New, and Repairs to Elliptic Springs 


1. Suitable layout of spring plant. 

2. Spring leaves are to be heated in an automatic 
pyrometer controlled forming furnace at 1700 deg. F., 
which should not be exceeded; leaves should not be 
worked at heat under 1400 deg. F. 

3. Heated leaves shaped to contour on forming ma- 
chine, then placed on truck and allowed to cool until 
black to relieve internal strains. 

4. Place entire spring—both new and old leaves—in 
an automatic pyrometer controlled quenching furnace, 
bring up the heat slowly to a uniform temperature of 
1500 deg. F. consuming for the average spring about 30 
min. time and hold at 1500 deg. F. for at least 30 min., 
consuming 55 to 60 min. for the entire heat. It is 
important that the leaves of the spring do not touch 
each other and should have a space of about 2 in. be- 
tween each leaf to permit heat to circulate freely be- 
tween leaves, leaves standing on their edge in the fur- 


Vol. 103, No. 8 


nace between rack pegs in the hearth of the furnace. 

It is most essential that the heating of the leaves be 
at such a rate that heat will be thoroughly and uniform- 
ly absorbed and that they remain in the furnace a suf- 
ficient length of time to insure thorough saturation. 
It is very important that the heating be such that de- 
carbonization of the surface of the leaves will not occur, 
since this softens the surface of the leaves in spots and 
varying depths, causing un-uniform strength through- 
out the leaves and consequently results in irregular 
tempering strength. 

5. Remove spring leaves—after being properly heated 
—from the quenching furnace as speedily as possible 
to the quenching tank which should be located close to 
the furnace door and submerge instantly in quick 
quenching oil circulating bath which is essentially nec- 
essary in the system to set the grain of steel while at 
the critical temperature. The leaves should remain in 
the bath until cool enough to prevent flashing of the oil 
when they are held on the surface of the bath. 

Oil quenching system capacity must be proportioned 
upon the amount of work to be done. To quench 1,000 
Ib. of steel per hour, not less than 1,000 gal. of the 
proper oil must be circulated by means of a pump 
through a cooling system at least once an hour. Oil in 
bath must not exceed 150 deg. F. 

Capacity of the quenching tank should be not less 
than 900 gal. for the above, also 100 gal. in the cir- 
culating system and cooling tank. In general, the cool- 
ing tank consists of a nest of tubes through which the 
oil is circulated, with water surrounding the tubes. 

The oil pressure should be slightly higher than the 
water that in the event of leakage the oil would not 
enter the water—water in the quenching system is 
detrimental. 

6. Leaves making up the entire spring when removed 
from the oil bath should be placed in a perforated pan 
having seperators to prevent them touching one an- 
cther. Pan and springs to be immersed in the salts 
bath for tempering; the salt bath furnace to be equipped 
with siren alarm clock, pyrometer controlled to 810 deg. 
F., remaining therein for 20 min. At siren alarm 
signal, remove the springs from the salt bath and plunge 
momentarily in water vat to clean off the chemicals, 
then remove and allow to cool in the air. 

7. Material at all steps of the operation while hot 
should not be exposed to rain, snow dampness, or cold 
draught. Pyrometers should be checked at frequent 
intervals to insure steel being heated to proper tempera- 
ture at all times. 

8. Springs on all locomotives shopped for classified 
repairs to be removed and sent to spring plant for in- 
spection and testing. 

(a) Tested for free height; those standing up to be 

cleaned, lubricated and returned to service. 

(b) Hammer tested for broken leaves; defective 
springs to have the band removed, new leaves 
made and entire spring (both old and new 
leaves) heated in tempering furnace and drawn. 

(c) Springs found low in height to have bands re- 
moved, leaves reset and entire spring reheated 
in tempering furnace and drawn. 

9. Springs, after cooling, should be placed in banding 
machine, banded and then removed, immersed in oil for 
lubrication and prevention of corrosion. Se Figs. 
10 and 11. 


10. All springs after completion and lubrication to be 
subjected to shop test of three or more deflections with 
a 100 per cent overload. 

All springs manufactured—new or repaired—— to be 
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marked with date, size of spring and stuck number 
stamped on band with steel stencils. ; 

In regard to instruction, for considering specifications 
for spring bar stock, would say that as uniformity of 
the physical structure of the steel in the springs is 
essential to produce a regular product, a close range 
of carbon content is desirable; therefore, since spring 
leaves entering in the investigation have been easily 
obtained in the market where the range of carbon con- 
tent was from 0.90 to 1.05, the committee recommends 
this limit. 

The committee, therefore, recommends that there be 
submitted to letter ballot : 

1. The recommended practice for the manufacture 
of new and repairs to elliptic springs. 

2. That the carbon content be reduced from the pres- 
ent range of 0.90—1.10 to 0.90—1.05 and that it be 
submitted to the Committee on Specifications for their 
consideration, with a view of changing the table in 
specifications as shown in Section “A,” specifications 
for steel bar carbon for railroad springs. 


Storing Molds in 
the Tin Shop 


T forming molds for a bending brake used in 
the tin shop usually have to be kept on the floor 
beneath the machine, as no rack is provided with the 
machine. The rack attached to the rear of the machine, 
shown in the illustration, not only keeps the molds off 
the floor, but also prevents them from being damaged 
by heavy material falling on them. The rack is made 
by bolting horizontal pieces, curved upward at the outer 
ends, near the tops of the rear legs of machine and 
supporting them with braces of 14-in. by l-in. metal 
strips bolted to the lower end of the machine legs. The 
horizontal pieces are supported by welding them to the 
upper ends of the braces. 


Convenient method of storing bending-brake molds 
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Refrigerated Transport Discussed 
at Penn State 


Refrigerating engineers meet with Railroad Division, 


A. S. M. E.—Six 


Mechanical Engineers held a joint symposium on 

Friday, June 21, on the subject of Handling 
Perishables by Rail, with the American Society of Re- 
frigerating- Engineers. This joint session was held in 
connection with the sixteenth annual spring meeting of 
the A. S. R. E., which was held at the Pennsylvania State 
College, State College, Pa., June 20-22, 1929, inclusive. 
From 60 to 80 mechanical and refrigerating engineers 
were present ‘at both the morning and afternoon sessions 
which composed the symposium. Considering the fact 
that many railroad mechanical department officers were 
on their way to Los Angeles, Cal., to attend the annual 
convention of the Mechanical Division, American Rail- 
way Association, the meeting was well attended by rail- 
road and railroad supply company representatives, who 
took an active part in the discussion of the six papers 
presented. 

The morning session was devoted entirely to the 
economical phases pertaining to the subject. Three 
papers were presented at this session on the following 
subjects: Economic Factors in Handling Perishables by 
Rail, by J. W. Roberts, assistant vice-president, Pennsyl- 
vania, New York; Current Practice of Transit Refriger- 

‘ation, by E. F. McPike, manager, perishable freight 
service, Illinois Central, Chicago, and Governing Factors 
in Transportation of Perishable Commodities, by L. A. 
Hawkins, principal physiologist, Bureau of Plant Indus- 
try, U. S. Department of Agriculture, Washington, D. C. 
The afternoon session of the symposium was devoted to 
the consideration of the general subject “Design of Rail- 
way‘Refrigeration Equipment.” Three papers were also 
presented at this sessiotr;.namely, Practice in -Refrig- 
erator Car Design, by E. A. Sw eeley, mechanical superin- 
tendent, Fruit Growers Express Company, Alexandria, 
Va.; Research Studies of Refrigerated Trains by R. W. 
W aterfill, research engigeer, Carrier Engineefing Corpo- 
ration, Newark, N. J. and Recent Applications of Re- 
frigeration for Pre-cooling, by C. P. Goree, Jr., district 
engineer, Frick Company, Atlanta, Ga., and L. R. Graves, 
chief engineer, Edwards Ice Machine & Supply Com- 
pany, Seattle, Wash. 

A. W. Oakley, assistant manager technical department. 
Merchants Refrigerating Company, New York, presided 
at the morning session. The opening address was made 
by R. L. Sackett, dean of engineering, Pennsylvania State 
College. Dean Sackett spoke briefly on the increasing 
importance of the work of the refrigerating engineer to 
transportation. He stressed the need for further de- 
velopment in refrigeration to meet the rapidly increasing 
demands on the railroads for the efficient handling of 
perishable prodticts from the grower to the consumer. 
In this he referred to the research and experimental work 
in heat transmission that was being done at the Penn 
State Engineering Experiment Station under the direc- 


T Railroad Division of the American Society of 
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papers presented 


tion of A. J. Wood, head of the station, and president 
this year of the American Society of Refrigerating Engi- 
neers. 


Current Practice of l 
Transit Ref rigeration 


The second paper entitled “Current Practice of Tran- 
sit Refrigeration,” which was presented by the A.S. 
R.E., was prepared by Mr. McPike, and presented in 
abstract by David L. Fiske, secretary of the American 
Society of Refrigerating Engineers. Following is a brief 
abstract of Mr. McPike’s paper: 

Some idea of the size and importance of the problem 
of transporting perishable food products in America is 
afforded by the fact that, as of January 20, 1929, 
there were 181,171 refrigerator cars owned and operated 
in the United ’States, Canada and Mexico by railroads 
and private car lines. | 

During the calendar year 1927, 1,572,734 carloads of 
perishable food products were transported i in the United 
States. These figures include fresh vegetables, fruits, 
meats, packing house products, butter, eggs, cheese and 
dressed poultry, but exclude bananas, dried apples, dried 
beans, canned goods, beverages, and various other com- 
modities requiring or using refrigerator car protection. 
Probably about half of these total shipments move under 
refrigeration. This may mean an average of less than 
five trips per car per year under ice protection. 


Economics of Increased Car Weight 


There seem to be no recent records available as to the 
total mileage made by refrigerator cars in the United 
States, but some figures compiled by the Interstate Com- 
merce Commission for the five years 1913-1917 indicate 
a grand average of about 2,237,942,563 miles per year, 
loaded and empty. This figure is subject to more or less 
revision in the light of present day conditions, but when 
used as a provisional basis it leads to some surprising 
results. It will serve at least to show the consequences in 
the way of increased operating expenses to the railroads 
for any additional tare weight of refrigerator cars, result- 
ing either from increased insulation, changes of construc- 
tion, or installation of special appliances. We can thus. 
ascertain the economical limits within which refrigerator 
cars may reasonably be subjected by any radical changes 
involving added weight. 

The modern steel underframe freight refrigerator car 
weighs about 56,000 lb., or 28 net tons. Therefore, an 
increase of even one ton in the tare weight, if computed 
at the low operating cost of three mills per gross ton mile, 
would amount to an additional expense of about $3,000 
per million ton-miles. If these figures were then applied 
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so the grand total average of more than 2,237,000,000 re- 
frigerator car-miles and treated as being also ton-miles, 
it would amount to a grand total gross operating expense 
of $6,711,000 over the cost of handling in the present 
style of equipment. Statistics are never enjoyable, but 
sometimes serve the useful purpose of showing the results 
or consequences of any particular plan or procedure. 

It is obviously impossible to make a cold storage house 
out of a refrigerator car in transit, nor is there any 
occasion for trying to do it. The present practice of 
insulating refrigerator cars is giving satisfactory results 
in the way of adequate protective service. 
the railroads are still subjected to heavy payments of 
claims for alleged loss or damage to fresh vegetables, 
fruits and other perishables, but a careful analysis shows 
very clearly that only a small part of these claims could 
by any possibility have been prevented by increased 
insulation of the cars, or by any process of augmented 
refrigeration. Therefore, the added expense of applying 
greater insulation and the increased cost of operating the 
heavier weight of car would not at all be offset by any 
corresponding reduction of claim payments. In other 
words, the net increase in the cost to the railroads would 
have to be treated as added expense of operation, for 
which the carriers would be entitled to additional revenue 
from some source. 

In order that these facts, as to their validity and rele- 
vancy, may be entirely clear, let us consider the figures 
covering the total claim payments by all the Class I rail- 
roads in the country on perishable freight chargeable to 
alleged failures of protective service, such as refrigera- 
tion, icing, ventilation, artificial heat, or freezing. All 
these causes, taken together, during the year 1928 re- 
sulted in claims amounting to a grand total of $1,216,186, 
as compared with a total of $1,433,129 in 1927, or a de- 
crease of $216,943, which means a decrease of 15.] 
per cent, notwithstanding the very hazardous character 
of such services. 

Cost of Cars 


` At the present time the initial cost of building a mod- 
ern freight refrigerator car is about $3,200 and an ex- 
press refrigerator car would cost close to $5,000. Taking 
the old and new cars together, the average cost of re- 
pairs, plus a conservative allowance for annual deprecia- 
tion, would amount to about $3.25 per car per year for 
freight refrigerators and something more than $350 per 
car per year on express refrigerators. The average life 
of either a freight refrigerator car or an express refrig- 
erator car is approximately 12 yr., this figure being sub- 
ject to some modification in the light of repairs or main- 
tenance, etc. The initial cost of installing ice bunkers 
with the customary bulkheads is approximately $351 per 
car. 
appurtenances, based on an actual maintenance expense 
record for a period of 39 mo., after January 1, 1926 is 
just about $50 per year per car owned. This figure 
would be the same for both freight and express refrig- 
erator cars. As applied to freight refrigerator cars on 
basis of an estimated average af five trips per car per year 
under ice, this would indicate an average expense of $10 
per car per trip for maintenance of ice bunkers and 
refrigerating devices belonging thereto. 

Refrigerator cars are not only more expensive to build 
than ordinary steel underframe box cars, but the latter 
have a tare weight of about 5 tons less per car. Further- 
more, the box car is practically an all-purpose car for 
which revenue loads in both directions are generally avail- 
able. On the other hand, nearly half the total mileage of 
refrigerator cars is empty and in the direction of light 
traffic. 
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Governing Factors in the Transportation . 
of Perishable Commodities - 


The third paper at the morning session was on the 
subject of “Governing Factors in Transportation of 
Perishable Commodities” and was presented by L. A. 
Hawkins. The best conditions, he said, for the trans- 
portation of foodstuffs are similar to those for the hold- 
ing of foodstuffs for the longest possible time in good 
condition in cold storage. While a number of factors are 
concerned in furnishing the best conditions for storage 


- or for the keeping of produce in good condition in transit, 


by far the most important factor is the temperature at 
which the produce is held. The best temperature for 
keeping the produce, he said, is not necessarily the lowest 
temperature at which it can be held without freezing, as 
in many cases injury to the commodity may occur at 
temperatures well above the freezing point. The problem 
of furnishing the best conditions for perishable foodstuffs 
in transit is largely a problem of cooling it down to the 
proper carrying temperatures as quickly as possible by 
removing the heat, then furnishing sufficient refrigeration 
or heat to keep it at a relatively constant temperature e 
route to market. With non-living commodities, thè 
amount of heat to be removed can be calculated approxi- 
mately, Mr. Hawkins pointed out, from the specific heat 
of the commodity. With fruit and vegetables, however, 
which are usually shipped in a living condition, the 
problem is further complicated by the fact that they give 
off considerable heat due to the vital processes of the liv- 
ing organism. This heat, he said, comes from the breaking 
down of complex chemical compounds and varies with 
the temperatures at which the produce is held, and with 
the various types of fruits and vegetables. It must be de- 
termined experimentally for each commodity at each 
different temperature and no direct method for the meas- 
urement of this heat has been developed as yet. Mr. 
Hawkins showed that it can be arrived at approximately 
by indirect methods, and he gave some data in his paper 
on the amount of vital heat given off by some fruits and 
vegetables at various temperatures. 


Design of Railway Refrigeration Equipment _ 


The afternoon session of the joint symposium was 
devoted to the general subject “Design of Railway Re- 
frigeration Equipment.” Frederick G. Grimshaw, works 
manager, Pennsylvania, Altoona, Pa., presided at this 
session. The first paper was entitled “Practice in Refrig- 
erator Car Design,” and was presented’ for the A. S. 
M. E. by E. A. Sweeley who pointed out that the develop- 
ment of the design of refrigerator cars has been based 
upon the theory of ice refrigeration, tempered by service 
requirements and experience. Various notions and 
patents have specified different types and locations of 
cooling media, but practice has more or less crystalized in 
the iced car with end bunkers, free air circulation and 
suitable insulation, The condition of the food as loaded, 
he said, its temperature and soundness, determine what 
its condition will be when unloaded, given proper icing 
on the trip. Boxes and crates should allow unobstructed 
circulation, and the partition between the car and ice 
compartment should be insulated. 

Impetus for good construction, he pointed out, began 
with the U. S. Railway Administration’s recommenda- 
tions of 1918, which related mainly to full-type basket 
bunkers and to insulation, of which 2 in. was preferred 
for walls, 21⁄4 in. for roof, 1 in. for bunkers. The 
three classes of cars commonly used are all-wood super- 
structure with all-steel underframes, steel superstructure 
with wood lining, sheathing, etc., and all-steel frame, and 
all-steel throughout. Only a few, he said, of the last 


491 


variety are used, and these are in passenger service, 
indicating their lack of popularity. 

Mr. Sweeley stated that cars with the wooden super- 
structure are common. Post and brace casting pockets 
are used in this construction, with caps so arranged as 
to provide joint bearing surfaces for the entire width 
and thickness, which is an important development in 
design necessitated by weaving of the car and service 
shocks. Waterproofing the floors, he also pointed out, 
has been a problem in this work. Some shipments of 
green stuffs will melt as much as five tons of ice in the 
car itself, or 1,200 gal. of water. This is enough, he 

` said, to make a pool 7 in. deep on the floor, much of 
which soaks into the floor itself. The prevention of ab- 
sorption is, however, in an experimental stage. The 
roof is the front line of defense against heat in the 
summer and frost in the winter, and in its design ac- 
count must be taken of keeping out cinders and dirt. 

Heating, Mr. Sweeley stated, is required in certain 
sections of the country fer a few months each year. 
Heaters are set on special grates in the bunkers or in 
the ice pans themselves, and the circulation they set 
up is the reverse of that resulting from the use of ice 
as the driving. force. In heating service, he said, the 
danger to the product is from freezing, and is most 
liable to affect the bottom layer of goods. In summer, 
during cooling, danger to food is in spoilage which is 
most likely to take place in the top layer which gets 
the warmest air. 


The Master Car System of Refrigerating Trains 


The second paper of the afternoon session was pre- 
sented for the A. S. R. E. by R. W. Waterfill, whose 
paper on Research Studies of Refrigerated Trains, 
described the “master car” system, the features of which 
include a train of refrigerator cars piped from brine cir- 
culation cooled from a master car which contains a com- 
pressor, condenser, brine coolers, a gasoline motor, and an 
electric generator and motor, cooling tower, etc. This 
master car cools brine for 50 refrigerator cars when pro- 
perly piped up. Mr. Waterfill estimated 40 tons as the 
load required to hold 35 deg. F. in a train of perishables. 

According to Mr. Waterfill’s description, the master 
car uses an internal combustion engine to generate cur- 
rent to drive a centrifugal refrigerator compressor, the 
details of which he illustrated with lantern slides. It 
involves also a 100-gal. brine tank for storage, a 900-gal. 
water tank to provide coolant for the condensers, and a 
motor for 10-hr. operation. The brake horsepower of 
the compressor he estimated at 65 hp. in the example he 
used to illustrate the master car systems, with 111 hp. 
required from the internal combustion engine. One 
hundred gallons of brine are circulated per minute. 

The individual cars, Mr. Waterfill said, may have 
brine coils at the ends, or along the top. Two circuits 
are used, one complete in the train as a whole, the other 
complete in each car. This secondary system provides 
holding capacity, larger cooling surface and cuts down 
the amount of brine that must be circulated throughout 
the entire length of the train. The master car should 
preferably be placed in the middle of the train. 

The fixed charge on this equipment, he estimated. 
would run $7,750 annually for amortization, interest, 
supplies for the train considered and the master car. 
The operating cost would run about $54.20 a day. For 
a transcontinental trip, he said, the total cost might thus 
be expected to amount to $2,700, as compared to $4,800 
for ice. 

Both Mr. Waterfill’s paper and the last paper of the 
afternoon session, which was on the subject of Recent 
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Applications of Refrigeration for Precouling, were pre- 
sented for the A. S. R. E. The final paper, prepared 
jointly by C. P. Goree, Jr., and L. R. Graves, stated 
briefly the need that has brought about the adoption of 
precooling, covered the earlier methods used and dealt in 
some detail with the present methods, the results accom- 
plished and the construction of the present type of plant. 

The paper referred to precooling conditions particu- 
larly in the southeast (citrus fruits) and the northwest 
(deciduous fruits). These two territories, the authors 
pointed out, have developed practices beyond all the 
Southern Texas and California will doubtless 
follow along, but at present precooling is not generally 
practiced in those sections. Other sections of the coun- 
try producing perishables, it was stated in the paper, are 
in most cases within easy reach of their market, and do 
not produce quantities large enough to require holding 
over in storage season. The apple crops, according to 
the paper, in Virginia, Pennsylvania and western New 
York reach large volumes, but here the product is close 
to permanent storage, remaining there until removed for 
later consumption. 


Exhibit Includes Two Refrigerator Cars 


An additional feature of these two sessions on transit 
refrigeration work was the exhibition of two refriger- 
ator cars, one of which was the property of the Safety 
Refrigeration, Inc., refrigerated by the silica gel proc- 
ess, and the other owned by the Fruit Growers Express 
Company and refrigerated by ice. An exhibit of re- 
frigerating equipment was also held in the mechanical 
laboratory of the college, which included a gas liquifier 
presented to the college by the Linde Air Products 
Company, an air filtration apparatus exhibited by the 
Armstrong Cork & Insulation Company, and air-condi- 
tioning equipment exhibited by the Carrier Engineering 
Corporation. 

An informal dinner was held Friday evening, at 
which President A. J. Wood acted as toastmaster. The 
principal address was made by G. D. Ogden, general 
trafic manager, Pennsylvania, Philadelphia, Pa., whose 
remarks were confined largely to recent developments 
in railroad transportation. Other speakers on the pro- 
gram were Ralph D. Hetzel, president of the Pennsyl- 
vania State College, and A. R. Stevenson, Jr., of the 
General Electric Company. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
necer will print abstracts of decisions as rendered.) 


Joint Evidence Necessary to Claim Wrong Repairs 
When Changing Types of Couplers 


On October 8, 1927, the Texarkana & Ft. Smith ap- 
plied to Canadian Pacific car No. 211590 one new 5-in. 
by 7-in. Type D coupler in place of a 5-in. by 5-in. 
Sharon coupler, the head of which was broken. The 
Canadian Pacific refused to pay the bill, contending 
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that as set forth in Rule 17, Paragraph (C), Third Sec- 
tion, 5-in. by 5-in. couplers should be maintained in 
service as applied to cars handled in interchange serv- 
ice, setting forth that, if the owner desires to make a 
change in the design of the draft arrangement, it should 
make provisions for the application of a Type D, 5-in. 
by 7-in. or 6-in. by 8-in. coupler, but the third section 
of Rule 17 does not authorize the repairing line when 
removing a 5-in, by 5-in. coupler for repairs, to apply 
a Type D coupler simply on the ground that sufficient 
clearance exists for the 5-in. by 7-in. shank coupler. 
The repairing line contended that the car carried no 
stenciling to show the size of the shank standard to the 
car and that the opposite end of the car was equipped 
with a 5-in. by 7-in. coupler and that the draft sills had 
1314 in. spacing, which was interpreted to mean that 
5-in. by 7-in. couplers were standard to the car. The 
repairing line also contended that the owners should 
furnish joint evidence to show that 5-in. by 7-in. 
couplers were not standard so that positive evidence 
would be presented that a 5-in. by 5-in. coupler was 
required. 

In rendering its decision, the Arbitration Committee 
stated that “The contention of the Canadian Pacific is 
not sustained. If wrong repairs were made the owner 
should obtain joint evidence.”—Case No. 1590— 
Canadian Pacific vs. Texarkana & Fort Smith. 


Basis for Computing Depreciation on 
Destroyed Car 


Georgia car No. 15009, a 50-ton wood gondola, 
equipped with metal draft arms with railroad rails used 
for center-sills stiffeners and for side stakes, was de- 
stroyed by the Cleveland, Cincinnati, Chicago & St. 
Louis on April 10, 1927. The valuation statement fur- 
nished by the Georgia reported the car under Class E 
of Rule 112, built September, 1924, and the depreciated 
value to be $1,606.80. The C. C. C. & St. L. 
questioned the date the car had been built since the 
body bolster on the “A” end showed the date cast 
“Geo. R. R. 9-07” and the body bolster on the “B” end 
showed “G. A. R. R. 9-07” which was evidence that 
the bolsters were originally used on cars built at that 
time and, therefore, that should be the date from which 
to compute the depreciation on the destroyed car. The 
owner admitted the facts set forth by the handling line, 
but stated it was impossible to determine from what car 
or from what age of car any item of second-hand ma- 
terial used in car No. 15009 was salvaged. Since it was 
not possible to determine the age of the second-hand 
parts, the Georgia suggested settlement on the basis of 
20 per cent of the reproduction costs. 

In rendering its decision, the Arbitration Committee 
stated that “In such case where the owner is unable to 
determine the original date built for settlement purposes, 
the maximum depreciation applicable to the class of car 
shall govern.”—Case No. 1591—Cleveland, Cincinnati, 
Chicago & St. Louis vs. Georgia Railroad. 


Stenciling as to Date Built or Rebuilt to Govern 
Charge for Change of Triple Valves 


On August 30, 1927, St. Louis-San Francisco car No. 
125109 was on the repair tracks of the Southern Pa- 
cific for minor repairs. The repairing line found the 
car stenciled for a K-2 triple valve on one side of the 
car and an H-1 New York triple valve on the opposite 
side and that there was an H-1 New York triple valve 
en the car. The Southern Pacific removed the H-1 
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triple valve and applied a K-2 valve and also stenciled 
the car on both sides to show the K-2 type of valve 
standard to the car. The owner took exception to the 
charge of $31.25 rendered by the repairing line for do- 
ing this work, claiming that the repairing line had erred 
m removing the H-1 triple valve as the air brakes were — 
not given annual attention, the triple valve was not de- 
fective and the date built permitted the interchange of 
the car with a triple valve other than an A. R. A. 
Standard K-1 or K-2. The air brakes on this car had 
last been given attention by the Chicago Great Western 
on November 25, 1926, the repair card showing that an 
H-1 triple valve had been removed and applied. The 
repairing line maintained that the owner should pay for 
the change because it was considered a betterment. 
The Arbitration Committee stated that “The condi- 
tions were not such as to warrant the Southern Pacific 
making the exchange of triple valves. The bill against 
the owner for a triple valve is not sustained.”—Case No. 
1593—St. Louis-San Francisco vs. Southern Pacific. 


Responsibility for Reloading Cars Before Repairs 
Were Made 


Chicago, Milwaukee & St. Paul car No. 36663, was 
moved by the Baltimore & Ohio Chicago Terminal to 
the Chicago & Alton lines on April 18, 1925, at which 
time a defect card was issued against the B. & O. C. T. 
for six side stakes broken and one top side-plank raked 
new, and sideswiped. The car was moved home empty 
and was repaired by the owner on September 3, 1925, 
and a bill rendered against the B. & O. C. T. The latter 
secured a defect card against the C. & A. reading, 
“to offset card issued April 18, 1925, Baltimore & Ohio 
Chicago Terminal to Chicago & Alton, account car re- 
loaded,” which defect card was used by the B. & O. 
C. T. to bill the C. & A. to offset the Chicago, Mil- 
waukee & St. Paul repair bill. 

Chicago, Milwaukee & St. Paul car No. 63743, was 
moved by the B. & O. C. T. to the C. & A. lines on 
November 24, 1925, at which time a defect card was 
issued against the B. & O. C. T. for 19 floor planks 
and two intermediate sills broken new, two metal cross 
ties bent new, A. R. & A. L., by loading machinery. 
This car was repaired by the Union Pacific on February 
27, 1926, and a bill rendered against the B. & O. C. T. 
which protested the charge and secured a defect card 
on June 17, 1926, against the C. & A. reading, “to off- 
set the card issued on November 24, 1925, Baltimore 
& Ohio Chicago Terminal to the Chicago & Alton, be- 
cause of the car being reloaded,” which defect card was 
used by the B. & O. C. T. to bill the C. & A. to offset 
the Union Pacific repair bill. 

The C. & A. protested the issuance of the offset de- 
fect card because of the failure of the owners to re- 
pair the car before reloading, and because it had neither 
participated in the repairs nor caused the damage to the 
car. Because the Chicago Car; Interchange Bureau 
refused protection, the C. & A. teok the cases up with 
the owners and was advised that it had presented a 
similar case to the Arbitration Committee and requested 
that this be held in abeyance until decision was ren- 
dered. The B. & O. C. T. declined to cancel the offset 
cards, claiming that the C. & A. had not handled the 
claim within the 60-day limit of the A. R. A. Rule 91. 

In rendering its decision, the Arbitration Committee 
stated that “The contention of the Chicago & Alton is 
sustained. The offset defect cards should be canceled.” 
—Case No. 1594—Chicago & Alton vs. Baltimore & 
Ohio Chicago Terminal. 
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-How the Missouri Pacific Handles 
aaa Alloy Steel 


Proper f orging and heat treating methods plus modern 
equipment result in maintenance economies 
and reduction of defects 


Pacific adopted alloy steel for certain locomo- 

tive parts and in order to assure the complete 
success of the use of this material the forge shops were 
equipped with up-to-date equipment for forging and 
heat treating the parts and an experienced steel man 
placed in charge of the work in order that the entire 
operation would be conducted in accordance with the 
best of accepted modern alloy-steel practice. 

The railroad specifications for locomotive driving 
axles, crank pins, piston rods and main rods call for 
the use of carbon-vanadium steel having chemical and 
physical properties as shown in the table. 

Locomotive crosshead keys are made from chrome- 
vanadium steel. Steam-pipe bolts, superheater-header 
bolts, superheater-unit bolts and nuts, exhaust-nozzle 
bolts and studs are manufactured from chrome-nickel 
steel. The specifications for these steels are shown in 
tables. 

Inasmuch as the greatest part of the forging work 
on alloy steel is in connection with the manufacture 
of locomotive driving-rod forgings, most of the in- 
formation in this article will deal with the equipment 
and the methods used in forging and heat treating these 
parts at the Sedalia, Mo., and North Little Rock, Ark., 
shops where all of this work is concentrated. 

Next to a trained personnel, the most important fac- 
tor in the successful production of alloy-steel forgings 
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Locomotive crank pins on the furnace 
car after removal from the heat 
treating furnace 3 


is the provision of the proper facilities. At both of 
the points mentioned the forge shops have been 
equipped with modern forging and heat-treating 


Chemical and Physical Properties of Alloy Steel for Driving 
Axles, Crank Pins, Piston Rods and Main Rods 


CHEMICAL PROPERTIES 


0.45 to 0.55 
0.70 to 0.95 


Carbon, per cent 
Manganese, per cent 
Phosphorus, per cent .. . not over 0.045 
Sulphur, per cent not over 0.050 
Vanadium, per cent minimum 0.18 — 

(a) An allowance of plus or minus .02 per cent in carbon will be 
permitted on check analysis. he 

(b) Owing to the recognized difficulties in the chemical determination 
of vanadium, an allowance of .03 per cent minus will be permitted 
on check analysis. 3 

(c) Chromium, as an impurity, will be permitted up to maximum of 
0.25 per cent. 


TENSILE PROPERTIES 


Yield Tensile 
point, strength, Elongation Reduc- 
Ib. per Ib. per in tion 
Size sq. in. sq. in. 2 in, of area 
Up to 5 in. diam. or 
thickness .......... 60,000 90,000 20 per cent 40 per cent 
5 in. to 9 in. diam. or 
thickness passerai 60,000 90,000 20 per cent 40 per cent 
9 in. to 13 in, diam. or 
thickness .......... 58,000 90,000 20 per cent 40 per cent 


(b) The classification by size of the forging shall be determined by the 
specified diameter or thickness which governs the size of the pro- 
longation from which the test specimen is taken. 

(c) The yield point shall be determined by the drop of the beam of the 
testing machine. 


Chemical Properties of Chrome-Vanadium Steel for Cross- 
head Keys 


Chemical Composition: The steel shall 
requirements as to chemical composition: 


conform to the following 


M DEF. CONE aide wie sss ais s'nnapsie% praia raed 0.25—0.35 
Manganese, per cent ..........-0e eee cues 0.50—0.80 
Phosphorus, max. per cent .......-+ sesso 0.04 
Sulphur, max. per cent ..........0eeceeee 0.04 
Chromium, “PEE Cent > ssai saie toliou alale aa 0.80—1.10 


Vanadium, min. per cent 
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Forging main rods under the 5,000-lb. steam hammer 


furnaces of the type shown in the accompanying draw- 
ings. These furnaces are oil-fired and fuel oil is 
piped throughout the forge shop directly from storage 
tanks. The fuel supply system is equipped with a 
heater system to maintain the fluidity of the low grade 
fuel oil used at winter temperatures below zero. The 
average analysis of the fuel oil is as follows: 


Gravity at 60 deg. F. ....... ccc ceceeecaes 18.6 Baumé 
Flash point, open tester a...se 216 deg. p 
Fire point, open tester .ssassssse nsien 305 deg. 

Viscosity at 122 deg. F. 


All of the forging and heat-treating furnaces in which 
alloy steels are handled are equipped with pyrometers 
and on the heat-treating furnaces the equipment con- 
sists of recording pyrometers in conjunction with au- 
tomatic temperature control. 


Selecting the Proper Billet 


In order to minimize waste of material, a great deal 
of care has been taken to determine the exact size of 
billet needed for the different jobs. Particularly in 
the manufacture of rod forgings, billet specifications 
and ordering charts have been drawn up showing the 
locomotive classification, the drawing reference, the 
proper billet size and the billet number. In ordering 
billets from the steel manufacturer they are ordered 
finished to these several sizes and on each billet is 
stamped the manufacturer’s name, the kind of material, 
.the order number, heat number and billet number. This 
identification marking is also stamped on the finished 
parts in order that any subsequent defects or failures 
in service may be traced to the specific material from 
which it was manufactured. 

In the manufacture of locomotive main rods the 
forging billets suitable for the manufacture of rods 
for 35 different classes of locomotives have been re- 
duced to 12 standard sizes, varying from 5-4 in. by 
18 in. by 55 in. to 10 in. by 20 in. by 55 in. in size. 
One of the illustrations shows the finished outside 
dimensions of a large main rod and an intermediate 
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side rod and the billet size from which it is manufac- 
tured. 


Preparations for Forging 


It is considered a most important factor in rod forg- 
ing to preheat the billets before they are actually raised . 
to the proper forging temperatures in order to minimize 
the possibilities of internal ruptures. Particularly dur- 
ing the winter months, when outside temperatures may 
be unusually low, the practice is to bring the billets in- 
to the torge shop from the outside storage space and 
place them near the furnaces in the shop for what is 
termed a shop warming period. The billet is left near 
the furnaces for from 10 to 12 hours in order that 
its temperature throughout may be raised to the tem- 
perature of.the shop. 

The proper preheating time depends, of course, upon 


Rod billets are ordered cut to the exact size required 
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the size of the billet. A billet of the size used for 
manufacturing the main rod shown, namely, 9 in. by 
20 in. by 50 in., should have at least 414 to 5 hours 
preheating time. Some forging furnaces are designed 
with a preheating chamber, but those in use at the Seda- 
lia shops at the present time are four-door forging 
furnaces without a preheating chamber. In order, there- 
fore, to preheat the billets without consuming any of 
the shop working time, the billets that are to be used 
for the next day’s forging operations are placed in 
the furnaces at the end of a working day aftér the 
furnace has been shut down and are thus allowed to 
absorb the furnace heat during a 12-hour period from 
4 p.m. to 4 a.m. The temperature of the billets at 
the end of the preheating period is in the neighborhood 
of from 700 to 1,000 deg. F. At 4 a. m. the furnaces 
are fired and the temperature raised gradually during 
the four-hour period between then and 8 a. m. to from 
1,900 to 2,100 deg. F. The time elements mentioned 
here refer 1o the size billet previously mentioned for 
main rods. Both the preheating time and the time re- 
quired to raise to forging temperatures would naturally 
be more or less with smaller or larger billets than the 


‘ 
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Gr. 


size already mentioned in the text of this article. 
Rod Forging 
The practice of the Missouri Pacific on rod forging 


Specifications of Steel for Steam-Pipe and Superheater Bolts 
and Nuts 
CHEMICAL SPECIFICATIONS 


The steel in the bolts and studs shall conform to the following require- 
ments as to chemical compcsition. 
Carbon, per cent ......c cece cece eee ceeeteecee 0.25 to 0.35 


Manganese, per cent 0.50 to 0.80 
Phosphorus, per cent Max. — 0.04 
Sulphur, per cent . Max. — 0.045 
Nickel, per cent .. 1.00 to 1.50 
Chromium, per cent .. 0.45 to 0.75 


PHYSICAL PROPERTIES AND TESTS 


The finished bolt or stud shall conform to the following requirements 
as to tensile properties: 

Tensile Strength, lb. per sq. in. 
Elastic limit, lb. per sq. in. .Not less than 90,000 
Elongation, in 2-in. per cent . .Not less than 18 
Reduction of area, per cent .. . Not less than 50 

Bend Tests: (a) The bolt shank or stud shall be bent cold. alsu hot 
at a temperature of 1000 deg. F., under the hammer or by pressure, around 
a pin whose diameter is equal to the bolt or stud, without cracking on 
the outside of the bent portion. 

(b) The head of the "bolt shall be free from harmful cracks resulting 
from upsetting and shall stand being bent backward in the same pro- 
portion as the body without splitting off. 


beste ees Not less than 110,900 


a -6 


| T 


Drawings showing the dimensions of finished side rods; Ab ove—Billet No. 19 forged from a billet 7 in. by 20 in. by 
50 in.; Below—Billet No. 30 forged from steel 9 in. by 20 in. by 50 in. 
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Type B forging furnace 


has been changed materially within the last four years 
as a result of the introduction of alloy steel and also 
from experience with previous methods which did not 
permit production at the desired rate of output. Prior 
to January, 1926, the average time required to pro- 
duce one rod under conditions existing at that time was 
from 12 to 16 hours. Under the old methods the billets 
used sometimes varied from 10 to 20 ft. in length 
which required cutting into smaller lengths, usually 
by means of an acetylene torch. The change to billets 
of a size suitable for forging single rods has eliminated 
the difficulty of handling the longer billets as well as 
the expense of cutting to length. Under former condi- 
tions the rods were put through three heats in a two- 
door furnace, only one door of which could be used 
at a time. It was necessary to make the three heats 
in order tc draw the rod out to its proper length. It 
was then placed on a coal fire for heating preparatory 
to forging the rod ends. About January, 1926, pre- 
heaters were applied to the furnaces and it was then 
possible to use both doors on the furnaces, thereby 
increasing the output from one rod in from 12 to 16 
hours to two rods in eight hours. In July, 1926, the 
present type of four-door forging furnaces were in- 
stalled, which increased the daily output from two rods 
a day to four and eight rods a day. 


Heat Treatment of the Forgings 


The increase in output has been made possible by 
the installation of the larger, more modern furnaces 
and by the fact that the forging billets are now or- 
dered to the exact size required, thereby effecting not 
only a great saving in time but a saving in the material 
that is wasted by excess stock being left in the forg- 
ings to be machined off. On the average rod forg- 
ing using billets of the proper size, as shown by the 
ordering schedule, there is an average of less than 10 
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per cent waste material in trimming the forgings. 
After the forging work on the rods has been com- 
pleted the rods are taken to the heat-treating furnaces 
for the final treatment. The heat-treating furnace shown 
in one of the illustrations is a car-bottom furnace which 
is temporarily located outside of the forge shop. This 
furnace is oil-fired and is equipped with the Brown In- 
strument Company’s recording pyrometer and automatic 
temperature control designed to maintain furnace tem- 


Side- and main-rod forgings after the heat treatment is 
completed 
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Four-door.two-burner forging furnace—This furnace is also 
used for preheating the billets preparatory to forging 


peratures within a range of 10 to 20 deg. at the heat- 
treating temperature. 

The heat treatment for carbon-vanadium main and 
side rods, piston rods, driving axles and crank pins is 
as follows 


Normalize—Heat to 1,650 deg. F., allowing eight hours to 
bring the rods up to this temperature. Hold at this tempera- 
ture for eight hours, after which the forgings are removed 
from the furnace and allowed to cool in still air to a tempera- 
ture of about 500 deg. During the cooling period the forgings 
should be protected from contact with rain, snow or a strong 
draft. (A sheet metal box provides desirable protection. ) 

Anneal—Reheat to 1,150 to 1,250 deg. F., allowing eight 
hours to reach this temperature, and then hold the temperature 
for a period of eight hours. After the expiration oi the 
eight-hour period the forgings are removed from the furnace 
and allowed to cool in the same manner as above. 


Summary of Methods and Time Required 
MetHop Usep 1n 1925 on Maryn anv Sipe Rops 


Equipment: Two two-door furnaces (Only one door used) 
One 3,300-lb. steam hammer 
No. men Time each Man-hours 
1 Blacksmith 13% 13.5 
1 Blacksmith 9 9.0 
1 Heater 15% 15.5 
2 Helpers 13% 27.0 
4 Helpers 9 36.0 
Total 101.0 


The above time was required to forge one main rod or side rod. 


Metuop Usep From January 1, 1926, To Jury 1, 1926 


Equipment: Two two-door furnaces with reheaters (Both doors used) 
One 3,300-lb, steam hammer 
No. men Time-each Man-hours 

1 Blacksmith 8 8.0 
1 Blacksmith 8 8.0 
1 Heater 8 8.0 
2 Helpers 8 16.0 
4 Helpers 8 32.0 

Total 72.0 


The above time was ar for the forging of two rods, or an average 
36 man-hours per $ 


Metuop Usep FROM Jury, 1926 To DATE 
Front and Back Side Rods 
Equipment: One four-door two-burner furnace 
One 3,300-lb, steam hammer 


No. men Time each Man-hours 
1 Blacksmith 8 8.0 
1 Heater 8 8.0 
1 Hammer Operator 8 8.0 
3 Helpers 8 4.0 
Total 48.0 


With this equipment and time the average is one rod an hour—eight 2 day 


Main Rops anp LARGE INTERMEDIATE Sipe Rops 


Equipment: One four-door two-burner furnace 
One 5,000-Ib. steam hammer 

No. men Time each Man-hours 
1 Blacksmith 8 8.0 
1 Heater 8 8.0 
1 Hammer Operator 8 8.0 
3 Helpers 8 24.0 ' 

Total 48.0 


With the above equipment and time the average production is one rod 
each two hours or four a day. 


The heat treatment for superheater bolts and other 
small parts manufactured from chrome-nickel steel is 
as follows: 


Normalize after forging at a temperature of 1,650 deg. F. 
and allow to cool slowly in air. 
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A group of completed rod forgings 


Final Treatment—Heat to 1,525 deg. F. and quench in water. 
Draw to 900 deg. F. for one hour and allow to cool in a dry 
place. 


Conclusion 


In a table will be found a summary of the methods 
and equipment used for forging main and side rods 
during the past four years and included in the table 
will be found the actual time worked by workmen of 
the different classifications and the man-hours required 
for forging the rods. It will be noticed that, owing to 
a change in methods and the installation of modern 
equipment, the number of men in the rod forging gangs 
has been reduced from nine men in 1925 to six men 
in 1928 and the time required to produce one rod has 
been reduced from an average of over nine hours to 
an average of one and two hours, depending on the 
size. The actual man-hours required per rod has been 
reduced from 101 in 1925 to 6 and 12 at the present 
time, depending upon the rod size. 


Building Up Car- 
Journal Collars 


HEN it is necessary to build up car-journal col- 

lars by welding, a means should be provided to 
turn the axle easily as the welding progresses. With 
the arrangement shown in the illustration one man can 
turn an axle without difficulty during the welding opera- 
tion. 

A section of old rail, a few inches longer than the 
standard axle, has a section of l-in. by 4-in. steel bolted 
to each end. These extend vertically about 8 in. above 
the rail. A solid center is welded to the inner side of 
one of these supports. A large nut is welded to the 
outer side of the opposite upright. A square-thread 
center with a brake wheel attached to the opposite end, 
passes through the nut and the upright bar into the cen- 
ter hole in the end of the axle. The other axle center 
is placed over the dead center and proper tension is 
applied by the hand wheel. The axle can then be easily 
revolved on the centers by one hand as the work 
progresses. 
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A number of the axles are placed on a track outside of 
the welding booth, which is made of two sections of rail 
placed on blocks. The axles are rolled:down these rails 
to the device as needed. An overhead air hoist assists 
the welding operator to place the axles on the centers. 
After the welding is completed, the axles are rolled onto 
a pair of metal horses, shown at the rear of the welder, 
to be taken away. 


An arrangement which makes it easy for a welder to manipu- 
late car axles 


Storing Boiler Heads 


IN ee racks and devices have been origi- 
nated iri railway shops to prevent littering up the 
floor with material. The illustration shows a rack in 
which the cumbersome boiler heads are placed on end. 
In this position the heads take up little space and are 
easy to get at when needed. The rack is made of two 
12-ft. sections of scrap plate, 14 in. wide, set edgewise 
about 3 ft. apart and held together by several stay- 
bolts. The boiler heads are placed edgewise in slots 
cut in the plates. 


Boiler-head storage rack that requires little space 
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Delaware, Lackawanna & Western 4-8-4 type locomotive built for fast freight service by the American Locomotive Company 


4-8-4 Type Locomotives for 
the Lackawanna 


Construction of cylinder boiler-fit permits locating 


steam pipes completely within the smokebox 


By S. S. Riegel 


operating in fast-freight service between Buffalo, 

N. Y., and Hoboken, N. J., the design of 
which possesses many of the characteristics of the five 
locomotives of the same type which were placed in heavy 
limited passenger service by that road the latter part of 
1927.* The new locomotives, which are known on that 
road as the Pocono type, were recently built by the 


A TOTAL of 20 4-8-4 type locomotives are now 


* A description of the D. 
appeared in the January, 1928, Railway Mechanical 


L. & W. 4-8-4 type passenger locomotive 
ngineer, page 5. 


Interior view of the cab 


Railway Mechanical Engineer 


Mechanical Engineer, Delaware, Lac kawanna & Western, Scranton, Pa. 


American Locomotive Company. They have 28-in. by 
32-in. cylinders, 70-in. driving wheels and the boiler 
operates at a pressure of 235 1b. The maximum tractive 
force is 71,600 Ib. The total weight of one of these 
engines is 418,000 1b., of which 262,000 Ib. is carried on 
the drivers. The trailer truck is designed to permit the 
application of a booster. 


Operating in Fast Freight Service 


These locomotives are operating in scheduled freight 
service and are designed to haul trains of 2,230 tons the 
entire distance between Buffalo and Hoboken, at a 
scheduled speed of from 20 to 25 m. p. h. and at a 
maximum speed of 60 m. p. h. over level track, except 
on the 1.7 per cent grade from Scranton, Pa., to Pocono 
Summit, where helper service is provided. According to 
estimates made by the mechanical department of the rail- 
road, the handling of full tonnage trains with these loco- 
motives will require the evaporation of 450,000 Ib. of 
water and the burning of 75,000 ib. of coal while en 
route. 

Twelve-wheeled tenders, with a water capacity of 
15,000 gal. and a fuel capacity of 22 tons, are provided. 
The entire locomotive with under-structure is a single 
cast-steel bed plate made by the Commonwealth Steel 
Company, Granite City, LIL, consisting of the cvlinders, 
frames, front bumpers, coupler pockets, guide cross 
braces, frame cross braces, cradle frame, truck and 
trailer guide supports, rear bumper, drawbar pockets, 
and bumper beams. This makes the entire under-frame 
of the locomotive a rigid structure, which should remain 
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intact without difficulty for the life of the locomotive 
and effect a maintenance saving at shoppings. 


The Cylinder Construction 


The construction at the cylinder boiler-fit is a departure 
from customary practice in which the saddle is widened 
to permit placing the steam pipes which lead from the 
superheater-header connections to the cylinders com- 
pletely within the smokebox. This eliminates outside 


struction. This provides rigid truck frames capable of 
withstanding the service expected from them. The 
water-bottom tender frame is also a Commonwealth unit 
casting of such design that the tank chamber is riveted 
to it and sealed by welding. 

The tender trucks, which are of the six-wheeled type, 
also have Commonwealth frames of cast-steel one-piece 
structure. This makes these locomotives, which are the 
most powerful high-speed freight locomotives this com- 


Half Section 
at Center 


Mg 


Section "B-B" 


4 
Partial Bottom Pian 


7A | End Elevation X 


Side Elevation 
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Drawing showing the construction of the cylinder casting 


Steam pipes, which customarily pass through openings 
in the sides of the smokebox. With this arrangement, 
all steam and air joints are avoided, which insures tight 
smokeboxes and overcomes the maintenance difficulties 
of the old arrangements. 

Similarly, the engines have one-piece Commonwealth 
engine- and trailer-truck frames of unit cast-steel con- 


pany has ever had in service, the most durable and 
pleasing arrangement that it seems possible to build. 


Attention Given in the Design to 
Convenience of the Crew 


The locomotives were built to specifications prepared 
by the railroad company. Special attention was given 


The side and main rod assembly 
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Elevation and cross-section drawings of the Lackawanna 4- 8-4 type locomotive built for fast freight service 
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Pre ae 


by the designers to provide both convenient and eco- 
nomical operation, as well as to provide a neat and 
pleasing appearance. Lackawanna standard parts, such 
as pistons, piston heads, crossheads, driving boxes and 
main and side rods, were used in the design as far as 
possible. The main and side rods are nickel steel. The 
locomotives are equipped with mechanical force-feed 


Table of Dimensions, Weights and Proportions of the D. L. 
& W. 4-8-4 Type Locomotives for Fast Freight Service 
Del., Lacka. & West. 
E TE on American Loco. Co. 

OE oats 4-8-4 
Fast freight 
28 in. by 32 in. 


Type of locomotive 
Service 
Cylinders, diameter and stroke ......+-.eeeeeees 


Valve gear, type ..ee cece ee cee eee crete eee renee Walschaert 
Valves, piston type, size «6... ee eee eee tere teense 12 in. 
Maximum travel .........-0. cece cece eeeeeees 9 in 
Outside lap voc.cacaccersess de ces rennsewsisaens 1% in 
Exhaust clearance .......0..ee eee eee ere etete None 
Lead in full gear ..........c cece eect eee eeees % in. 
Weights in working order: 
On AEA WOT: ao: o.d 50 esis i6 6 a a Wis ose aioe, E ow cwiar ela ed 262,000 Ib. 
On front truck osese any osses ecco nan e iada 65,500 Ib. 
On trailing truck .........0..e eee een e eens 90,500 ib. 
Total engine ..cccccccccccceseesscsceneencece 418,000 Ib. 
TONG ek sieaa sab oie iE EEEa ENLASIS 289,000 1b. 
Total engine and tender ...........eeeeeeeeee 707,000 Ib. 
Wheel bases: 
Driving. 66.0 sesscasscs esris inners snenia 19 ft. 
Total engine ....... cece dineis ivii sioni as 45 ft. 6 in 


Total engine and tender .......+--+-seeeereees 84 ft. 7% in. 
Wheels, diameter outside tires: 

Driving sirens iiy ETEEN ELAT OA oaa 70 in. 

Front truck E E E 33 in 

Trailing truck, front .......sssssssrssrsrrtte 36 in 

Trailing truck, rear ...... 6. ee eee eee eee eee 44 in. 


Journals, diameter and length: 
Driving, main 
Driving, others ............+-- 
Front truck 
Trailing truck, x i in. 
Trailing truck, rear ......... > 9 in. by 14 in. 


Boiler : 
Ype ten asvastses Extended wagon top 
Steam pressure 235 Ib. 
Foel, kind ccs ccesaes Bituminous 
Diameter, first ring inside .........-.-eseeeees 84% in. : 
Firebox, length and width ...........eeee+> 132 in. by 96% in. 
Combustion chamber, length .........-.-++ee> 667% in. 
Tubes, number and diameter ........-.--++++: 278—2 in. 
Flues, number and diameter .......----+--0+5 50—5¥%_ in 
Length over tube sheets ......-----eeee seers 21 ft. 6 in. 
Grate: a£€8 Gisccciice picasa ra ay saad egies siete ale’ 88.2 sq. ft. 
Heating surfaces: 
Firebox and combustion chamber ......-.+-++: 377 sq. ft. 
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27.5 sq. ft. 
110. 


GVGHORM- dsr Conte bend Rene PS eta eRe te Re 5 sq. ft. 

Tubes and flues ...... fect eee cee cee tence eeeeee 4,621 sq. ft. 

Total evaporative ssis er Pre na cece eee eeenes 5,136 sq. ft. 

Superheating ........-+.- RE San tric ERNE 1,324 sq. ft. 

Combined evaporative and superheating........ 6,470 sq. ft. 
Tender: 

Water capacity: ciscsccveesseescacseseeaszes 15,00 gal. 

Feel “Capacity: Liner TEIE nE aces ate creck poets aswel 22 tons 

Wheels, diameter outside tires ............005 36 in. 

Journals, diameter and length ...........-...-.- 6% in. by 12 in 
Maximum tractive force .....ccecceecccccccccce 71,600 Ib. 
Weight proportions: 

Weight on drivers + total weight engine, per cent............ 62.6 

Weight on drivers -+ tfactive: [Orc sci ASTE T ET 3.66 

Total weight engine + comb. heat. surface.......+++seeeeeeees 64.7 
Boiler proporticns: 

Tractive force + combined heat. surface...........seeeeeeee 11.8 

Tractive force X diam. drivers = comb. heating surface...... 776 

Firebox heating surface, per cent of evap. heating surface...... 7.35 

Combined heating surface -+ grate are@........ssscsssssosese 73.4 


lubricators which deliver oil to the valves and cylinders, 
air compressors, stokers, drifting valve and guides. 
Bradford balanced smoke-box type throttles are located 
so that, when starting, steam is delivered direct from 
the superheater to the cylinders by the shortest possible 
route. With this arrangement, superheated steam is 
available at the instant the throttle is opened and there 
is a minimum loss of steam during periods the engine is 
not working. The designers went to considerable pains 
in the selection and location of various devices, valves 
and fittings so that the engineman and fireman could 
operate them conveniently. The cab windows are pro- 
vided with windshields to protect the engineman’s 
vision, especially during inclement weather and also to 
shield his eyes from wind and dust. All twenty locomo- 
lives are equipped with Union Switch & Signal auto- 
matic train-control mechanism for operation between 
Buffalo and Scranton. 


Special Equipment 


The new locomotives are equipped with Standard BK 
stokers, Type A superheaters and Thermic syphons, two 
of which are located in the firebox and one in the com- 
bustion chamber. They are equipped with Westing- 
house Pneuphonic horns. This is a quadruple horn or 
whistle arrangement, which gives a blended tone of 
great carrying capacity, one that is not only pleasing to 
the ear, but of maximum usefulness. 

All the locomotives are equipped with the Lacka- 
wanna standard lateral-motion device which is applied 
to the front driving boxes. Ten of the locomotives are 
equipped with Nathan and ten with Detroit force-feed 
lubricators. Other special devices with which these 
locomotives are equipped are Cleveland low-water 
alarms and Alco power reverse gears. The principal 
d'mensions, weights and proportions are given in the 
table. 


Electric Ring Heater 


GREAT saving in the cost of annealing the cop- 

per gaskets used for sealing the cylinder head or 
dome caps of a steam locomotive has been made in the 
Battle Creek, Mich., shop of the Grand Trunk Western 
by the design of a special transformer to heat the rings 
electrically. These rings must be annealed in order to 
provide a tight seal. Prior to the design of the trans- 
former, the annealing process was carried out in a coke 
fire which did not give a uniform product. It was de- 
cided to try a transformer in which the ring would be 
used as a Ssingle-turn secondary. Accordingly a trans- 
former was built with a hinged leg so that the latter 
could be raised and the copper ring inserted. The pri- 
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An electric ring heater used in the Grand Trunk Western 
shops at Battle Creek, Mich. 


mary of the transformer is wound for 440-volt opera- 
tion. Soon after the safety switch is closed, the 3-in. 
copper ring begins to assume a cherry red color and in 
a few seconds reaches the correct temperature. The 
switch is then opened and the ring allowed to cool 
slowly, or it may be dropped into the rectangular tank 
shown below the heater to obtain the proper annealing 
action. The current consumption per ring heated costs 
about one-tenth of a cent, based on an energy rate of 
two cents per kilowatt-hour. 


Device for Jacking 
Car Hopper Doors 


SING a jack to close car hopper doors is one of 

the hard jobs of the car repairman because it is 
often difficult to find a means of blocking the jack to 
prevent it from slipping. Ordinarily wood blocking 
has to be used, which often kicks out of place when 
pressure is applied. The device shown in the illustra- 
tion is designed to eliminate this difficulty. It is made 
of bar stock about 3 in. wide and 34 in. thick, one end 
of which is formed into a modified triangle, the base 
of which is 12 in. long and the vertical side 6 in. long. 
The base of the jack is placed against the 6-in. flat sur- 
face. The opposite end of the bar is bent at right 
angles, which forms a hook 5 in. long. This hook 
fastens over the rail. Since the device is 5 ft. 6 in. 
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long, ample space is provided for placing in it any size 
of jack common to car repair work. With the device 
in position, as shown in the illustration, it is impossible 
for it to slip. 


Method of using device when jacking closed car hopper 
doors 


Handy Accessory 
for the Welder 


ELDING must be done at widely separated 

points; the repair shops and the speed of opera- 
tion depends more or less on the lightness of the welder’s 
apparatus and its efficiency. The equipment should in- 
clude a carrier for welding rods in which they are easy 
to reach. Such a stand, which is shown in the illustra- 
tion, is made of three light pieces of angle iron joined 
at the bottom by a triangular sheet of light metal and 
at the top by three or four rings of metal, all welded 


A convenient stand for the welder 
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together. An 8-in. metal collar is welded to the tri- 
angular plate at the bottom in which the lower ends of 
the rods are placed. The top ends of the rods are held 
by the rings, each ring being used for a different size of 
rod. A hook near the top of the stand is used to hang 
the welding torch on when it is not in use, Small boxes 
may also be added to the triangle at the potion for hold- 
ing small rivets, welding flux, etc. 


Draft Key Retainer 
Adopted by the A.R.A. 


CCORDING to Circular No. D.V.-649 issued on 

June 15, 1929, from the office of the Secretary 
of the American Railway Association, a special letter 
ballot was issued May 5, 1929, on the adoption as 
standard of the draft key retainer recommended by the 
Committee on Couplers and Draft Gears, and shown in 
the illustration. The result of the letter ballot on 
recommendation made by the committee in 1926 was is- 
sued November 22, 1926, in Circular D.V.-489, the 
standard to be effective March 1, 1927. 

United States patent No. 1,645, 817 was issued to 
Karl F. Nystrom, covering this device, under date of 
October 18, 1927. The American Railway Association, 
acting under the approval of the Board of Directors, 
has acquired the rights to this patent. All railroads in 
the United States, Canada and Mexico having lines run- 
ning into the United States, car owners operating in 
the United States and car manufacturing companies 
may use the construction covered by this patent, free 
from any royalty or payment of any kind. 

Section (d) of Interchange Rule 3 provides that this 
draft key retainer or approved equivalent is required 
on all cars built new or rebuilt on or after March 1, 
1929, in order to be accepted from car owners in inter- 
change. The Arbitration Committee and the Committee 
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on Couplers and Draft Gears urge that this or an ap- 
proved equivalent device also be applied to all cars in 
repairs, as it is felt that the cotter pin now commonly 
used is not satisfactory. Devices which it is desired to 
use as equivalent to the A.R.A. draft key retainer 
should be submitted to the Committee on Couplers and 
Draft Gears for approval by the car owner desiring to 
make use of one. 

The draft key retainer illustrated will be included 
in the Manual of Standard and Recommended Prac- 
tice as a standard of the Association in the next set 
of revised pages issued. 


Heavy Cart for 
the Blacksmith 


OVING heavy pieces of hot metal about the 
blacksmith shop, after they have been drawn from 

the furnace, is sometimes a problem, as usually the 
overhead hoisting facilities do not reach all parts of the 
shop. The wagon, shown in the illustration, was de- 
signed by a blacksmith foreman to solve this problem. 
The top of the wagon consists of a row of parallel 


Two-wheel cart for moving heavy hot material in the black- 
smith shop 


metal rollers mounted in a strong frame. The wagon 
is mounted on a pair of wheels which reach just high 
enough so that the metal may be drawn from the 
furnace door directly on to the cart. A long handle 
with a cross-bar forged at the end is used to draw the 
cart. A metal leg welded on the front of the handle 


supports the wagon with the top approximately level. 


Arc WELDING EquipMENT.—The application, distinctive fea- 
tures and general principles of construction of different types. 
of stationary and portable multiple operator arc welding sets 
are discussed in Leaflet 20421, entitled “Multiple Operator Arc 
Welding Equipment,” issued by the Westinghouse Electric & 
Manufacturing Company, East Pittsburgh, Pa. 
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Long Hours Are a 
Handicap to the Foreman 


Wasuincton, D. C. 
To THE EDITOR: 

Your recent editorial entitled “Is There a Future 
with the Railroads?” is timely, to the point, encouraging 
and stimulating. Few would want to return to the 
“good old days” even though all realize that fewer men 
are required to maintain the heavier power, operating 
longer distances, in vastly more efficient plants. Every 
indication is that the mechanical department employee 
of the near future will be more secure in his job than 
ever before and better satisfied. There is, however, 
one angle to this question which is rarely discussed in 
print, although it is one of the major issues of con- 
. versation and thought; namely, the working conditions 
of the foremen. i 

Overloaded or mediocre foremen affect costs just as 
adversely as do obsolete tools or facilities. It appears 
that too often everything has been improved except the 
house and conditions of the foremen. On many, if not 
most, roads the foreman works ten to twelve hours a 
day, with one day off every other week. When to this 
is added the time consumed in getting to and from work, 
eating and changing clothes, it is apparent that he has 
little time left for recreation and rest. As you say, 
“railroading has never offered men soft jobs” and it 
probably never will. The man adapted to railroad work 
is not the kind who wants a soft job, but he is human 
and should have some time to enjoy the good things of 
life. Are the railroad executives really convinced that 
all work and no play makes a dull man? Were it not 
for the fascination of the game, undoubtedly the over- 
worked foreman would have retarded the wonderful 
progress that has been made. It appears that one of 
the virgin fields of endeavor is improving the status and 
thereby the calibre of the supervisory forces. One has 
to start out with and maintain a pace that will enable 
him to stick out the ten- or twelve-hour shift and, even 
if “pep” is displayed for a time, it cannot last long, as 
human endurance is limited, especially, unless there is 
a complete change of environment. 

All long-hour foremen have to waste some of their 
time and it would be better for them to use this time 
for their own pleasure or benefit and actually produce 
all the time they are on the job. They have to depend 
on certain workmen to function properly, resulting in 
much lack of real supervision. Proper supervision does 
the planning and thinking, improves methods, instills 
enthusiasm and builds up morale. 

If the supervisors below assistant master mechanics 
were on an eight- or nine-hour basis, would they not be 
in a much better position to fulfill these requirements, 
improve their minds by reading and study, love their 
work more, and be more of an asset to their company? 
From another viewpoint, the present over-worked fore- 
men are somewhat of a permanent exhibit tending to 


506 


Railway Mechanical Engineer 


show that without an organization it is practically im- 
possible to secure consideration and proper working 
conditions. 

Many officers no doubt think they are saving money 
by having two supervisors cover the twenty-four hours, 
but are they? To put all foremen on a nine-hour basis, 
with half an hour overlap at each end of their trick, 
will mean an increase of one half in the cost of such 
supervisicn. This sounds like lots of added expense. 
However, generally speaking, the cost of such super- 
vision will amount to ten per cent or less of the payrol! 
so that this increase of fifty per cent really means only 
five per cent of the total, and certainly the closer super- 
vision, aside from all the other advantages, should be 
able to save more than this amount through reduced 
labor and material costs. 

While there will always be need for special duty men 
and special inspectors, some of these could probably be 
eliminated to help pay the new foreman, because often 
the lack of suitable supervision requires additional 
checks. Better working conditions will attract and hold, 
as well as satisfy, better men and these jobs will be in 
great demand. 

Joun MITCHELL. 


Further Comment on 


Tank-Valve Inspection 


BELLEFONTAINE, ORIO. 
To THE EDITOR: 


I would like to have the opportunity to reply to 
Joseph Smith’s letter which was published on the 
Readers’ Page of the February, 1929, issue of the 
Railway Mechanical Engineer. My letter, which was 
published in the December, 1928, issue, applied to 
enginehouse organizations. In many respects, the sug- 
gestions contained therein could also be applied to tender 
work in the back shop. I know it will be interesting to 
many readers to learn that since the publication of my 
first letter on the subject of tank valve inspection, that 
on one railroad approximately 65 tenders were in- 
spected, on which the tank valve openings were found 
to be 28 per cent under size. The back shop had made 
a mistake in the application of the tank valves to two 
classes of locomotives. Federal inspectors and tank 
men in the enginehouse on the different divisions cver 
which these locomotives were operated, had inspected 
these valves many times. The foremen in charge of 
the tank work at these various points had approved the 
work of their men over a period of several months’ 
duration. Finally, some one came along who had occa- 
sion to inspect these valves, and found the mistake. 

From the standpoint of the railroad, the discovery of 
this error was indeed fortunate. If an accident, due to 
low water, for example, had occurred, and the Federal 
inspectors investigating the accident had found the un- 


Vol, 103, No. 8 


dersized valves to be a contributing factor, who would 
have had to do the explaining? 

Frankly, I do not believe that there is a single job on 
which the foreman can not find time occasionally to 
check up the details of the work, not only with the 
object of seeing that the work is being properly done, 
but also to see if there is not room for improvement. 
A foreman draws a higher salary than the men under 
him because the position he holds is one of greater 
responsibility. He should not pass responsibilities 
which rightfully belong to him on to some one else. This 
seems to me, in the final analysis, to be the real dif- 
ference of opinion between Mr. Smith and ss aa À 


E. 


Is Rule 66 Accomplishing 
Its Intended Purpose? 


New Haven, Conn. 
To THE EDITOR: 


An editorial entitled “A Trend in the Right Direc- 
tion,” which appeared on page 229 of the May issue of 
the Railway Mechanical Engineer, may indicate a 
trend in the right direction, but it is a long way from 
its goal. I wish to call attention to the fact that this 
rule had the same provisions some eight years ago as 
it has now. The rule did not work out satisiactorily 
then, although its potentialities were great. Prior to 
1922, it was permissible to jack and pack boxes on 
foreign cars if the date was more than nine months 
old. It is my contention that the same provisions 
should be included in the present rule. 

If a car cannot be shopped for box packing alone, 
it will be possible for some cars to go two or three 
years without attention being given to the boxes. The 
rule states that cars must be on a repair track for re- 
pairs before this work can be done. It also stipulates 
that the billing repair card must state what the car 
was shopped for. Under the circumstances, a car may 
be on the repair track because of no bill or a hold card 
without the boxes receiving attention, although the box 
packing date may be overdue for 12 or 18 months. 
Such cars cannot be jacked and packed, provided. of 
course, you wish to get paid for the work. This may 
sound absurd but, nevertheless, it is the only interpreta- 
tion that can be placed on‘this part of the rule. 

Why does not the A.R.A. set some time limit for 
this work the same as it does in regard to Rules 30 
and 60? Under the present rule a car may not receive 
periodical inspection for two or three years if for- 
tunate enough to be kept off the repair track. One 
might say this is impossible since the air brakes must 
be cleaned at least once a year; but do not discount 
the fact that not a few roads clean air brakes at freight 
houses and in transportation yards. What recourse is 
the car owner going to have if inspection after the car 
is received home develops the fact that the work was 
not properly done? Past arbitration decisions have 
tuled that joint evidence is not valid in such cases, 
stating that Rule 12 was not intended for this purpose. 

It is not uncommon to find cut journals under cars 
with the box packing dates within 30 to 90 days old. 
A good many roads are using one size of back rolls for 
all different size boxes. It is impossible under such 
conditions to keep a back roll to within 14 in. to 1 in. 
below the center line of the journal when the same size 
of roll is used for a 7-in. journal as is used for a 
12-in. journal. The A.R.A. standard practice states 
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that the main body of the packing should be 1 in. below 
the center line of the journal. It is my contention that 
the main body packing should be not more than 1⁄4 in. 
below the center line of the journal. This was formerly 
the A.R.A. recommended practice. 

I was recently told by a supervisor of one of the 
largest railroads of the country that they did not pack 
boxes on their own equipment in accordance with 
A.R.A. rules, but did follow the rule when packing a 
box on a foreign car. Some time ago I heard a car 
department supervisor remark that the back rolls were 
not being applied right. He then explained how his 
men did this work; the method was not in accordance 
with A.R.A. rules. It was not that this man was ignor- 
ant of the rules; on the contrary, this man was an 
expert on the subject. 

From careful observation of cars with current box 
packing dates, I have found that a great many roads 
are not packing their boxes in accordance with the 
A.R.A. rule. If every Tom, Dick and Harry is going 
to inject his own idea into this rule, there is going to 
be plenty of trouble. If everyone lives up to the rule, 
faulty conditions will be brought out with more speed 
and these conditions can be corrected more readily. 

The present rule states with reference to dust guards 
that they may be changed only when the wheels or 
boxes are removed. A box may be packed 100 per 
cent perfect, but it will not stay in that condition long 
if the dust guard is broken or badly worn. The oil 
will work out and let in plenty of dirt. At this time I 
wish to bring out the fact that the rule has made no 
provision for dust guard caps or plugs. A good many 
roads are applying these caps, and it is to a great ad- 
vantage, especially on open-top cars when loaded with 
sand or fine-cut rock. A close inspection of a dust 
guard well after the application of the dust guard will 
disclose the fact that there is a space of from % in 
to 1 in. from the top of the dust guard to the top of 
the well. 

It would do well to investigate waste grabs and find 
out what actually causes them, especially when found 
on the outside or the opposite side of the brake shoe. 
If a careful inspection is given to the journal when 
new wheels are applied, knicks may be found which 
cause many of the waste grabs. Small rough digs 
caused by loading and unloading wheels are very 
dangerous if not removed before the wheels are applied. 
These rough spots pick up the waste and drag it under 
the bearing, thereby choking off the lubricant. I have 
found a good many waste grabs that could be attributed 
to the springs in the waste, but I think that springs 
do far more good than harm, notwithstanding the fact 
that very few roads are using this kind of waste. 

Rule 66 has been a live question for the past three 
years. It was slated to go in effect January 1, 1927. 
It was postponed to ‘May 1 of the same year, extended 
again to January 1, 1929, and again extended to March 
1 of this year, and it is now extended to January 1, 
1930. Five times this rule has been extended and it 
would not surprise me to see it extended the sixth time. 
Various reasons have been given for extending the 
effective date of this rule; first, to give the car owner 
a chance to get all of its cars jacked and packed up 
to date; second, the lubrication committee wished to 
revise the A.R.A. recommended practice and to make 
it an A.R.A. standard. Enough time has been granted 
to take care of the issues mentioned and it should not 
be necessary to extend the effective date of this rule 
again. z 

James W. McDonneELL 
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Southwark Slot Cottering Machine 


HE Southwark Foundry & Machine Company, 
Philadelphia, Pa., builders of hydraulic and power 
machinery, have placed on the market a powerful slot 
cottering machine, especially designed for cutting the 
key slots in large locomotive piston rods and crossheads. 
The machine has a capacity of cutting out through 
slots of 2 in. in width for a length of 36 in., this length 
being given for general purpose work and not especial- 
ly required for locomotive parts. The maximum 
diameter through which a slot may be cut is 15 in., this 
large diameter being called for by some of the collars on 
crossheads. 

The key slots referred to are often cut out by the 
two machine process of drilling and slotting. This 
method often leads to inaccuracy in the position of the 
slots as all depends upon the skill of the workmen. 
This hazard is eliminated with the new cottering ma- 
chine as its construction assures the centralization of 


This machine will cut slots 2 in. in width for 
a length of 36 in. 
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Operators position of the Southwark slot cutting machine. 


the slots without measurement or particular care. 


The machine consists of a main bed forming the slide 
for the work table which travels to and fro an amount 
proper for the length of slot wanted and carries the 
fixtures for holding the work piece in position. 

At either side of the main bed are transverse beds. 
or slides for the two opposed spindle heads which have 
a cross adjustment toward and away, one to the other 
for accommodating the size of the work piece, and an 
inward automatic feed toward the center of the ma- 
chine for working out the metal as the table travels. 

An adjustable automatic stop is provided for revers- 
ing the speed of one spindle head to prevent the drill 
points from coming together while cutting through the 
slots. 

The spindles are of large diameter, revolving in ball 
bearings at from 150 to 600 r.p.m., and are driven by a 
direct connected adjustable speed motor with all gear- 
ing encased. 
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For supporting the work fixtures, the table is fitted 
with a swivel member so that piston rods may be set 
at an angle for obtaining the taper ends of slots as 
generally required. On top of, and clamped to, the 
swivel member of the table are a dead center head 
and a centralizing vise for holding the piston rods. 
Substituted for the vise is a swivel shelf which in con- 
junction with the dead center head is used for support- 
ing the crossheads. The swivel shelf is indexed for 
degrees and positioned by crank handles and gearing. 

The machine is equipped with a pump for directing 
streams of cutting fluid on the tools and a complete 
drainage system for the return of the fluid to a reser- 
voir furnished as part of the machine. 

The operation of the machine, after cutting has been 
started, is entirely autcmatic and two or more machines 
can be operated to advantage by one workman. 


While this machine was developed primarily for 
cutting the key slots in locomotive piston rods and 
crossheads, it can be used to the same advantage cut- 
ting the round end keyways in large shafts, whether 
single keys or double opposed keys and whether the 
shaft is long or short. For long shafts two vises are 
provided for the table so that the shaft may be shifted 
lengthwise and the keyway cut in any position of its 
length. 

Slot cottering machines heretofore have been of 
rather light construction, the most expected of them 
being the removal of metal in the form of fine metallic 
dust instead of chips of appreciable size. In the devel- 
opment of the new cottering machine the Southwark 
Company had in mind the need of a tool that would 
do real work and with this design have been successful 
in meeting their objective. 


Dual Motored TexDrive Buffer 


HE Hisey-Wolf Machine Company, Cincinnati, 

Ohio, has placed on the market a dual motored 
TexDrive buffer which has two separate and distinct 
spindles, each operated by its own motor. Either 
spindle may be operated independent of the other. Each 
motor has its own starter and can be started or stopped 
at will. This arrangement makes it possible to have 
the two spindles operating at different speeds at the 
same time. 

The machine is of gooseneck design which gives the 
operator greater freedom of movement and permits 
easy handling of large and bulky pieces. Accessibility 
of all parts and rigidity of construction are incorpo- 
rated in a way that is unusual. The base consists of a 
substantial casting, inside of which is mounted the mo- 
tor, starter and starting switch. 

The spindle and bearing housing of the buffer are 
assembled as a unit which may be quickly removed 
from the base by loosening four bolts on each side. 
This arrangement simplifies the problem of removing 
a worn or broken belt and replacing it with a new one. 

The motor is secured to the sub-base at all four 
corners by bolts placed in grooves. This arrangement 
not only gives solid four-point mounting, but also per- 
mits easy adjustment of the motor forward or back- 
ward to secure proper belt tension. When adjusted to 
the right location the motor is held securely in position 
by tightening the nuts on the four bolts. 

Changing the belt on the TexDrive is very simple. 
With ordinary buffer construction, it is necessary to 
almost entirely dismantle the buffer in order to change 
the belt. The Hisey unit head eliminates the necessity 
of removing the spindle from the bearing housing when 
changing a belt. 

A change of belts is made as follows: 

(1) Loosen the bolts of the motor frame and slide the 
motor forward on the ways so that belt will be in a 
lax position. 

(2) Slip the belt from the motor pulley. 

(3) Loosen the four bolts on each side of the spindle 
housing. v4 
(4) Lift the entire spindle assembly and slide the belt 
over either end without removing the spindle from the 
housings. 

To replace a belt just reverse the foregoing opera- 
tions. 
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The unusually wide range of motor adjustment 
makes it possible within practical limits to secure a dif- 
ferent spindle speed by merely changing the motor 
pulley—using the same drive. 

The motor starter is mounted on the inside of one 
of the end doors, making it instantly accessible by 
merely opening the door. Louvers in the end doors 
keep out dust and permit circulation of air. The starter 
is automatic, providing protection from low voltage, 
phase failure and overload. The starter button is 
mounted in a convenient position in the top front of 
the column. 

The spindle bearing boxes are cast iron and are 
keyed to the column. A key along the entire base of 
the bearing housing fits into a keyway in top of the 
column. Thus no matter how often the bearing hous- 
ing is taken off the keyway arrangement insures per- 
fect re-alinement of the spindle and motor pulleys. 

Automatic lubrication is obtained by a simplified 
oiling system. Oil chambers in the bearing housing 


Hisey dual motored TexDrive buffer with independent 
spindle control 
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are filled through conveniently located cups. Gages 
at the back of each bearing housing insures that excess 
oil will escape through an overflow vent, at the same 
time automatically indicating the oil level. A flushing 
plug at the bottom of the gage permits quick flushing 
of the bearings. 

The one piece spindle is of extra large diameter and 
made of nickel steel accurately machined to exact 
diameter to insure perfect balance. The spindle ends 
are provided with flat top threads which afford greatest 
security in holding the buffing wheels in place. They 
retain their shape and insure safety throughout the 
long life of the machine. The buffing wheel is held 
securely by a safety nut made of Tobin bronze, extend- 


ing to the extreme end of the spindle, thus affording 
complete protection to the threads. 

The wheel flanges are flatted on two sides permit- 
ting easy gripping with a wrench. The inside washer is 
keyed to the shaft. Dust covers on each end of the 
bearing housings are provided with labyrinth seals 
which prevent dust and dirt from getting into the 
bearings. 

The spindle pulley is provided with a removable dust 
proof hood made of cast iron, making the pulley and 
belt instantly accessible by lifting off the hood. 

The TexDrive buffer is made in two styles—with a 
single motor drive and with dual motor drive. Both 
open and encased type spindle extensions are provided. 


Portable Spray-Paimting Unit 


PORTABLE, gasoline engine-driven, air-painting 

unit, recently placed on the market by the Paasche 
Airbrush Company, 1909 Diversey Parkway, Chicago, is 
being introduced in railroad service for genera! mainte- 
nance painting of all kinds. It is said that with this 
equipment the average box car and trucks can be air 
painted in two hours as compared to 10 hours by hand 
brush methods and a box car alone, less trucks, can be 
airpainted in 30 minutes or less. Five buildings were 
painted in 8 hours which formerly required 24 hours 
with two hand-brush operators to do the same work. 

The Paasche air-painting unit comprises a Worthing- 
ton hopper-cooled, feather-valve air compressor, designed 
for high efficiency and low maintenance, driven by a 
Novo 6-hp., 2-cyl., gasoline engine, directly connected. 
This engine is radiator cooled and provided with magneto 
ignition, roller bearings and force-feed lubrication. Both 
the air compressor and engine are mounted on a rein- 
forced channel chassis provided with four wide-flange 
wheels to permit ready portability of the unit over soft 
ground, if necessary. An air tank or reservoir, 9 in. by 
44 in., is supported beneath the chassis. Other equip- 
ment on the chassis includes a clean air intake filter, auto- 
matic unloader and patented 32-ft. water and oil sep- 
arator with gages and fittings. 

The Paasche air-painting unit also includes one or 
more pressure feed tanks of seamless drawn steel with 
patented clamp-tight, 9-in. cover, three-way inlet valve 
and air regulator. The line pressure can be adjusted to 
any required amount to atomize ordinary paints or heavy 
material such as cement wash, asphaltum, etc. , 


The air gun is made of strong, light material, being 


Paasche air-painting unit driven by Novo, 
a 6-hp. gasoline engine 


of standard construction with all parts and threads fully 
enclosed and interchangeable. The material intet swivel 
may be connected from the top or bottom of the air gun 
to facilitate easy handling under all working conditions. 
The two-finger trigger and a taper stainless-steel needle 
control the flow of paint, eliminating waste. This needle 
seals the fluid feed opening air-tight so that the paint or 
material that does not settle quickly may be left in the 
hose without clogging. The Paasche air-painting equip- 
ment can also be used for light sand blasting. 


Unified Control for Lincoln Welders 


HE unification of the controls of both motor and 

enerator is one of the features of the redesigned 
Stable-Arc welders manufactured by the Lincoln Elec- 
tric Company, Cleveland, Ohio. The working mechan- 
ism of all controls is contained in a ventilated, en- 
closed steel cabinet with the hand regulators and 
switches mounted on a panel which forms a side of the 
cabinet. The control panel contains the rheostat regu- 
lator, the diverter switch, the safety starter switch, the 
voltammeter and the wing nut terminals for the cables. 
This unified control greatly increases the simplicity of 
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the operation of the welder. The control cabinet is 
mounted directly over the motor generator for easy 
access by the welding operator. This also permits the 
removal of the motor-generator armature, without dis- 
turbing any other parts. 

The use of voltammeter, makes possible the reading 
of the amount of voltage and amperage on one dial 
and eliminates the use of a separate ammeter which 
would be given excessive wear on a Lincoln welder, 
because of the large output keeping the ammeter 
jammed against the high limit pin on the dial. In this 
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way the voltammeter insures longer instrument life. 
The face of the voltammeter is mounted flush with the 
control panel, assuring the utmost protection possible. 

Terminals for the lead cables are equipped with 
winged nuts, a feature which makes quick and easy 
connections possible, especially when it is desired to 
reverse the polarity of welding current. The use of 
these wing nut terminals also eliminates the necessity 
of a switch for reversing polarity. 

The Lincoln safety push button switch is incorpo- 
rated in the control panel for starting and stopping 
the welder. This type of switch, manufactured by 
the Lincoln Electric Company and introduced to the 
market only a short time ago, offers an added safety 
feature to the control mechanism of the new model 
welder. With this type of safety switch it is impossible 
to accidentally start the welder. 

Enclosed wiring of all operating controls as well as 
a metal backed rheostat are the result of the use of a 
unified control cabinet. The mounting of this cabinet 
over the motor generator permits the use of a shorter 
chassis frame or base than used in previous models. 


Lincoln 300 ampere portable welder of a new type for alter- 
nating current power supply 


Heller Heavy-Duty Cold Metal Saws 


EVEN sizes of metal cutting-off machines, ranging 
from 134 in. diameter to 20 in. diameter capacity, 
are offered by the Steinle Turret Machine Company, 
Madison, Wis., in the Heller high-efficiency cold metal 
saw. This is a heavy-duty machine tool, rigidly pro- 
portioned, all-steel geared ball bearing equipped, long 
saw arbor carriage slide bearing, with the final saw ar- 
bor drive through the medium of a worm gear unit with 
the driven worm one-half the diameter of the blade it- 
self and a two-to-one herringbone gear unit which gives 
a smooth, powerful drive. The blade cuts the stock on 
ihe upward motion and thus places the stress and strain 
of the cut down against the bed of the machine where it 
is easily absorbed to prevent vibration and chatter in- 
stead of up against a weaker bearing cap or housing. 
Four blade speeds and five blade feeds are available 


Type SSQ used for straight and miter cutting 
on sectional work 
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through selective gearing, thus giving a flexibility of 
operation for the hardest as well as the softer materials. 
Control of the machine feeds is from the operator’s 
position at the front of the machine. Feeds can be 
changed while the blade is under cut. An elastic clutch 
sets as a safeguard against excessive pressure and thus 
prevents any damage to the saw blade or machine 
should the carriage be run up against the work through 
carelessness of the operator. Adjustable feed trips are 
provided and, at the completion of the cut, the blade 
carriage automatically returns to the starting position 
by quick power traverse. 

The stock is fed to the stock stop mechanically by a 
roller arrangement which is brought into contact with 
the bar by a slight pressure on the control lever. This 
moves the stock to position accurately and relieves all 
strain or bar stock control from the operator. The free 
end of the bar is carried upon a roller bar carrier travel- 
ing upon a narrow gage track at right angles to the ma- 
chine. Clamping of the stock is made easy by the 
“hammer type” clamping wheel, which eliminates the 
necessity of the hard straight pull on the stock clamp 
to get it sufficiently tight for cutting. 

The drive is through a single pulley direct to the 
change gear box. The gears all run in oil and the 
shafts run on ball bearings. A special type blade chip 
remover eliminates the chips that adhere to the blade 
teeth after passing through the cut. A deep sump for 
the coolant compound is built integral with the machine 
base and furnishes through a separate pump a heavy 
flow of coolant to the point of the blade throught a 
double oil pipe lead. 

For motor drive, the motor is placed upon the top of 
the gear box and the drive is through a belt with an 
idler pulley arrangement to secure proper adjustment, 
thus making a very compact, self-contained unit. 

The blades furnished with the machine are of the 
orginal Heller segmental type, composed of a center disc 
of heat-treated, high tensile steel, to the periphery of 
which a set of high-speed steel segments is riveted. 
These segments are milled or slotted to fit directly over 
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the shouldered edge of the disc so as to insure proper 
alinement under the severest of cuts. Each segment 
comprises four cutting teeth, the alternate teeth being 
of the beveled roughing type or square finishing type 
so that the chip is split into three parts to relieve the 
strain at the point of the cut. 

These machines are also built in special types with a 
rotary base and cross feeding table for angular cutting 
and in types for crank shaft work, rail cutting and 
foundry sprue cutting. 

Grinders of the fully automatic type for sharpening 
the blades are furnished in three sizes to accommodate 
the range of blades. 


Roller Bearings for 
Turntable Equipment 


HE turntables at small engine terminals are often 
operated by motor cars, the weight of which are 
not distributed equally, which makes the small balanced 


Disassembled view of the thrust bearing type of roller bear- 
ing unit for use on a turntable 
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type table with brass journals rather difficult to turn. 
The illustration shows a type of roller bearing dev- 
eloped for a large eastern road by the Stearns-Stafford 
Roller Bearing Company, Lawton, Mass., to eliminate 
the journal friction so that the small tables can be 
handled by man power in place of motor cars. 

The wheel is furnished in two different materials: 


The unit as it appears when completely assembled 


An alloy steel forging, heat treated, or of manganese 
steel. The construction of the unit is clearly indicated 
in one of the illustrations. 

It does not require any changes to make the appli- 
cation, as the axle conforms with the axle in use so 
that the location would be identically the same. 


Welding Electrode 
Holder Grips Firmly 


S a supplement to its line of electric arc welding 
equipment, the General Electric Company, Schen- 
ectady, N. Y., announces a clamp type electrode holder. 
This device has jaws of heavy copper alloy, notched to 


Metallic holder for electrodes up to 1⁄4 in. thick 


hold firmly in any position any size of electrode wire 
from 1/16 in. to % in. in diameter. 

A molded compound handle protects the operator 
from heat and from contact with current-carrying parts. 
The holder is designed for use with currents up to 
300 amperes. It may be obtained, if desired, assembled 
with 5 ft. of extra-flexible cable and a terminal. 


Vol. 103, No. 8 


Worthington Type S Feedwater Heater 


HE Worthington Pump & Machinery Corpora- 

tion, Harrison, N. J., has placed on the market 
a new type of feedwater heater which differs from 
the unit construction of the Standard BL type in 
that it is designed in three units; namely, a hot-water 
pump, a cold-water pump and steam turbine, and the 
feedwater heater unit. The Type S offers advantages 
in total weight reduction and weight distribution. 

The cold-water pump, mounted under the left side 
of the cab, takes water from the tender and delivers 
it to the heater which is set into the top of the smoke 
box. Here the water is heated by mixing with exhaust 
steam from the locomotive cylinders. From the heater, 
the hot water flows down to the hot-water pump, 
mounted on the side of the boiler. The hot-water pump 
forces the heated water into the boiler through the 
boiler check. 

The cold-water pump is a standard Worthington cen- 
trifugal pump driven by a low-speed Pyle-National 
steam turbine. The turbine is equipped with the reg- 
ular Pyle-National governor, identical with that used 
on generator sets for train lighting and automatic train 
control, and runs at a constant speed. 

The cold water is delivered to the heater through a 
float-operated water-control valve, and a spring-loaded 
spray valve. The amount of water passing through 
the water-control valve depends on the level of the 
water in the heater. When the water level is low and 
the float is down, the valve is open and admitting cold 
water to the heater. As the water level rises the float 
rises, gradually closing the water-control valve. If the 
water level is then lowered, the float descends and opens 
the valve again. Thus the water-control valve will al- 
ways be open just a sufficient amount to supply the hot- 
water pump for the speed at which it is operating. 

Exhaust steam from the locomotive, entering the 
heater, passes upward through an exhaust check valve 
of multiple self-grinding cup type which is a part of 
the heater. The individual valves have spherical seat- 
ing surfaces, so as to seat in any down position. Their 
movement is free and the spherical seating surfaces in- 
sure against leakage. 

An air-vent pipe permits the escape of the air which 
separates from the water as it is being heated. The 
open lower end of this pipe should be in a convenient 


The heater unit of the Worthington Type S feedwater 
heater 


position near the track where it will be visible when 
the pumps are tested. 

The hot-water pump is a single horizontal long- 
stroke piston pump, having enclosed valve gear. As the 
speed of the cold-water pump is constant, and the water 
level in the heater is automatically controlled by the 
float, the rate of feeding the boiler depends entirely 
upon the speed at which the hot-water pump is operated. 
This is controlled by a throttle valve in the cab. 

The drifting control valve is placed in the exhaust 
pipe of the hot-water pump. It is a device which pre- 
vents the pump from being run fast while the engine 
is standing or drifting. It relieves the engineman of the 
necessity of closing the feed-pump throttle valve when 
making a stop or of shutting it off for drifting. The 
engineman need pay no attention to the feed pump until 
the stop has been made, and he is ready to shut it off. 
The pump will automatically slow down when the loco- 
motive throttle is closed and will automatically speed up 
again when the locomotive throttle is opened. This 


. Left—The hot-water pump; Right—The cold-water pump 
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and the steam turbine 
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valve is controlled by live-steam pressure from one of 
the side pipes, led to the valve by a %-in. pipe. 

The drifting control valve is adjusted at the factory 
to open when the locomotive steam-pipe pressure 
reaches 50 lb. and to close when the pressure is re- 
duced to slightly below 50 Ib. It requires no attention 
other than to see that the spring is so adjusted that the 
valve opens when the steam-chest pressure is slightly 
above locomotive drifting-throttle pressure. When the 
valve is open, exhaust steam from the steam cylinder 
of the hot-water pump passes freely through it, unre- 
stricted, toʻthe heater. When the valve is closed the 
exhaust.from the hot-water pump must pass through a 
small orifice inside of the valve body. 

The drifting control valve is adjusted by removing a 
cap nut and turning an adjusting screw. Turning the 
screw to the right makes the valve open and close at 
higher pressure. Turning the screw to the left makes it 
open and close at a lower pressure. 

The gage in the cab is connected to the discharge pipe 
of the feed pump and indicates by a movement of its 
hand whether the hot-water pump is running and how 
fast. Each forward motion of the hand indicates one 
stroke of the pump. A three-way self-cleaning cock, 
having a 1/64-in. choke is furnished with the gage. In 
the operating position the water has to pass through 


this choke, which: reduces the throw of the hand to an 
amount that will not injure the gage. In the cleaning 
position the choke is open to the atmosphere and the 
pressure of the water forces out any obstruction and 
clears it. 

The cleaning port should always be directed toward 
the boiler head so that any discharge will be directed 
away from the occupants of the cab. 

Two steam strainers are furnished with each equip- 
ment. One is located in the live-steam pipe of the cold- 
water pump and one in the live-steam pipe of the hot- 
water pump. These strainers remove all chips and 
other foreign matter in the live steam and prevent 
them from entering either the steam turbine or the 
cylinder of the hot-water pump. These steam strainers 
should be blown out every few days, by opening the 
clean-out valves on them while the pumps are running. 

A safety valve is furnished in the exhaust pipe of the 
hot-water pump between the drifting control valve and 
the heater to relieve any excess pressure in the heater. 
This valve is set at 45 lb. and sealed, and its outlet is 
piped down to a point near the track. 

The pump throttle valve is of the cone seated type 
with a Monel metal disc and seat. The starting valve 
is a full area globe valve, with a Monel metal disc and 
seat. 


Additions to Brown &? Sharpe Milling Machines 


T HE Brown & Sharpe Manufacturing Company, 

Providence, R. I., has recently announced the ad- 
dition to its line of Standard milling machines of the 
N-s. 4A Standard universal and 4B Standard plain mill- 
ing machines which are the largest of the Standard line 
of milling machines. They include the construction and 
operating features of the Standard machines and are 


Three-quarter view of the Brown & Sharpe No. 4B 
Standard plain milling machines 
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designed to accomplish the heavier types of milling with 
economy. 

The machines are all gear-driven with anti-friction 
bearings from the driving pulley to the spindle and also 
in the feed and power fast travel mechanisms. Two 
operating positions are provided on each machine (one 
at the front and one at the rear of the table) with all 
levers controlling the operation of the machine readily 
available from either position. Dual control for feed 
changes (a lever at the front of the table and one at the 
rear) facilitates feed changes. Speed changes in two 
series are made by a single lever at the side of the ma- 
chine. The rates of feed and speed for which the ma- 
chine is set are indicated by direct-reading dials located 
above the control levers. The machines are equipped 
with power fast travel for longitudinal, transverse and 
vertical movements, operated by handy levers. 

One of the important features of the No. 4B Standard 
plain milling machine is the automatic disengagement of 
the power fast travel with simultaneous engagement of 
the cutting feed without any attention on the part of the 
operator. This feature makes possible a considerable 
saving in operator’s time, as the work can be run up to 
a point close to the cutters before the cutting feed is en- 
gaged. It also prevents injury to the work and cutters 
through accidentally jamming the work into the cutters. 
The operator is free, after the fast travel is engaged, 
until the cut is completed, during which time he may be 
engaged in operating another machine. 

Automatic lubrication with filtered oil is provided for 
all mechanisms within the column and the driving pulley 
of each machine. Automatic oiling is also provided for 
the knee assembly, a separate pump being installed in 
the knee for this purpose. A single oil well lubricates 
the saddle and table bearings. The knee-elevating 
screw is one piece, does not extend below the base of the 
machine and is completely guarded in all positions. 

The machines are available either for belt drive, fitted 
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for a motor, or equipped with a motor. When motor- 
driven, the motor is located in a ventilated compart- 
ment in the base and drives the machine by chain and 
sprockets. The motor is mounted in such a manner as 


to be rigidly held in place, yet readily accessible. Ad- 
justment of the tension in the driving chain is by an ad- 
justing screw located outside the motor compartment. 
The entire drive is adequately guarded. 


A Ventilator and Solid-Bottom Car Door 


m 


LL southern roads at the present time are using 

two sets of doors on box cars, one set for venti- 
lating cars when loaded with perishable goods and a 
second set of solid doors when the cars are loaded 
with general merchandise. To eliminate the necessity 
of using two sets of doors, M. F. Fitzpatrick, general 
foreman, car department, of the Seaboard Air Line, 
Jacksonville, Fla., has patents pending on a combination 
ventilator and solid-bottom car door. 

The structure consists of two door stiles made of 
¥-in. by 5-in. by 7-ft. 4-in sheet steel. On the inner 
edge of each stile, next to the ends of the louvers, is a 
water channel in the form of a Z-bar. The back side of 
the door is made to fit inside of an angle iron which is 
applied to the car to form a weather strip. When the 
louvers are in a closed position, each one overlaps the 
other one inch throughout the door and the ends of each 
louver neatly fit into the door stile and lie on top of the 
water channel, which has an edge flanged outward to 
prevent the water from going inside of the car. Thus, 
any water that may escape over the ends of the louvers 
flows down the drain channel to tne bottom of the door. 

The top mullion is made of %-in. by 8-in. by 6-ft. 
2-in. sheet steel, stiffened with an angle and made to fit 
all door hangers except Jones hangers. It also carries 
a support for the eccentric rod. The bottom mullion 
is made of %-in. by 714-in. by 6-ft. 2-in. sheet metal, 
also stiffened with an angle and offset at the top to al- 
low the bottom louvre to extend over it and make a 
water-tight joint. The bottom mullion also carries an 
eccentric-rod support. 

An intermediate mullion, so called, is located between 
the third and fourth louvers from the bottom. It is 
offset at the top so that the fourth louver in the closed 
position will fit into it to form a water-tight joint. A 
piece of sheet steel, 1 in. by 3 in. by 6 ft. 2 in., is bolted 
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A door with the louvers open 


across the intermediate mullion; it serves to brace the 
door stiles and also carries two sealing devices, the 
throw-lever bar, an eccentric-rod support and the hasp. 

The eccentric rod is % in. in diameter, 6 ft. 8 in. long 
and has three offsets, one at each end and one which 
works on the hasp bar. This rod is attached to the 
louvers with U-hasps, and pins one on each louver. 
Each end of the rod is free to move in an eccentric sup- 
port one fastened to the top and one to the bottom mul- 
lion. When the eccentric rod throw lever is moved 
horizontally from one side to the other, it causes the ec- 
centric rod to open or close the louvers. The throw 
lever is fastened to the eccentric rod with lugs and a 
connecting pin which form an eccentric. 
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Seaboard car equipped with the combination ventilator and solid-bottom car doors— 
The louvers are in the closed position 
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The dimensions of the louvers are %-in. by 6-in. by 
5-ft. 4-in. sheet steel made in the form of a double offset 
or modified Z with pivots on the ends, about which they 
rotate. The door contains 15 louvers with openings 2 
in. wide by 64 in. long between them, which provide an 
air space of 16 sq. ft. per door. Practically the entire 
door height is ventilated. 

The application of these doors eliminates two doors 
with their fixtures from each car. By applying the 
doors to the car shown in the illustration, a total saving 
of $89 was effected and the weight of the car was re- 
duced by 507 Ib. 


Rust-Prevention Treatment 
for Air Reservoirs 


f hae Westinghouse Air Brake Company, Wilmer- 
ding, Pa., has adopted the NO-OX-ID treatment 
for reservoirs used with passenger-car brake equipment. 
This is the rust preventive now used extensively to pro- 
tect railway equipment parts, such as underframes, 
springs, crank pins, etc. 

The NO-OX-ID compound is applied to the interior 
of the reservoir at high temperature by a process that 
covers the entire surface and leaves a thin semi-hard 
coating. This is so constituted as chemically to resist 
oxygen and physically resist any tendency to crack or 
scale. 

To identify reservoirs so treated they are marked with 


a letter N on the head following the Westinghouse 
monogram. 


Change Made to 
Distributing Valves 
a HE Westinghouse Air Brake Company, Wilmer- 
ding, Pa., is now supplying an improved type of 


application piston for distributing valves which are 
expected to reduce maintenance costs. The piston- 


Westinghouse application piston for distributing valves 


stem guide is of more ample proportions, which reduces 
wear to a minimum and insures correct alinement. The 
periphery of the guide has a set of helical grooves which 
tend to keep the bushing scraped free of dirt. 
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New Westinghouse 
Air Brake Devices 


O complete its line of centrifugal dirt collectors. 
the Westinghouse Air Brake Company, Wilmer- 
ding, Pa., has developed a design suitable for install- 
ation in a ¥%-in. pipe. It embodies improvements 
common to the design for horizontal installation; viz., 
the detachable large capacity dirt chamber and the 
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Westinghouse %%-in. centrifugal dirt collector with vertical 
pipe connections 


check valve which isolates the dirt chamber from the 
brake system when a heavy reduction in pressure is 
made. It may be furnished with or without a drain 
cock. 

The same company has developed a conductor’s valve 
for use on cabooses to meet the demand for more flex- 
ible control of brake-pipe reduction than is possible 
with the cut-out cock usually employed. This device 
is of the rotary valve type and has a port opening 
through the rotary valve from the brake pipe to atmos- 
phere that varies from minimum to maximum as the 
handle is moved from left to right. A gradual opening 
of the brake-pipe connection can be obtained and any 
rate of reduction in the train line can be secured. 


Hicken Tender with 
Increased Water Space 


HE Baldwin Locomotive Works, Philadelphia, Pa., 

has patents pending on the Hicken design of 
locomotive tender, the purpose of which is to increase 
water capacity. The illustration shows the stoker 
compartment and stoker conveyor trough for the Stand- 
ard stoker cast integral with the tender frame. The 
built-up center sill is replaced with a cast center sill with 
seven arms extending out from each side of the sill. 
As shown in Section C-D, the outer side sheets of the 
tender extend around the lower edge of the tender to the 
center-sill arms, to which the sheets are riveted and 
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sills and also reduces the number of seams through the elimination of rivets in the stoker compartment and 
which water may leak. the addition of about 600 gal. to water capacity. 


welded together. ‘This design eliminates the use ot side The advantages claimed for this design of tender are 
Section’C:0" Section’ €-F* 


General arrangement of the Hicken te..d.r 
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Ball-Bearing Revolving Jack 


N a car-repair yard in which no crane handling fa- 
cilities are provided it is a difficult problem on the re- 
pair track to turn end for end a pair of mounted car 
wheels. To simplify this operation J. H. Hammack and 


The old and the new way of turning a pair of mounted car 
wheels 


John L. Gallion, foreman and assistant car foreman, 
respectively, of the Virginian, Victoria, Va., have pat- 
ented a ball-bearing revolving jack. The upper part ot 
the jack consists of any suitable form of a ratchet type 
of lift jack. The bottom is made into a special circular 
base which fits into the supporting base of the jack. 
The supporting base contains a row of ball bearings on 


which the jack proper revolves together with its load. 

The supporting base and the base attached to the jack 
are held together by a retaining ring that fits into a re- 
cess cut in the top side of the jack base. This ring is 
held in place by bolts which pass through it into the 
supporting base. A rectangular hole is cut through the 


ELL 
How the jack is constructed 


base, which acts as a guide for the shank of the lift so 
that it may move to its lowest position in the body of 
the jack. 

The retaining ring is fitted with a pair of lugs be- 
tween which a latch is pivoted. One end of the latch 
fits into recesses cut in the top surface ot the jack base. 
The opposite end of the latch is a flat knurled surface 
which serves as a foot-pedal. The purpose of the latch is 
a prevent the jack from rotating in the supporting 
plate. 

The parts are rigidly assembled so that all transverse 
stresses are equally distributed to the supporting plate. 
At the same time the jack may be readily rotated on 
the supporting plate. The bottom plate is made suffi- 
ciently large to fit over a tie and to provide the jack 
with a stable support. 


Whiting Drop Table Used as a Hoist 


ANY railroads have hesitated to install drop table 
equipment of the platform type at smaller points 
because they believed that not enough dropping opera- 
tions were performed to realize the full value of the 
table. The Whiting Corporation, Harvey, Ill, has 
found that, where drop tables have been installed, they 
are used for dropping operations only about 50 per cent 
of the time and that during the balance of the time they 
are used as a hoist for operations requiring that loco- 
motives or individual pairs of wheels be lifted a few 
inches above the enginehouse rail. 

The Whiting table is so constructed that the top can 
safely be raised about 5 in. above the enginehouse rail, 
or 7 in. in extreme cases. This makes it possible to use 
the drop table on many operations which cannot be per- 
formed by the pit jack or hydraulic table. For instance, 
when spring rigging is to be changed on a pair of 
drivers, they are spotted on the table and raised by the 
inching button on the pendant switch. When the driv- 
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ing wheel is so elevated, it puts the driving spring rig- 
ging under a heavier compression, with the result that 
the spring equalizers shift positions accordingly. 

While the wheel is in this position blocks can be 
placed between the equalizers and the locomotive frame. 
Changing driving-whcel spring hangers 
Changing driving-wheel spring rigging pins 
Adjusting locomotives for height 
Pushing up, or applying binders, shoes and wedges 
Taking load off one end of locomotive for center casting work 
Spring rigging changes on locomotive lead trucks, tender trucks and 

trailer trucks 
Adjusting locomotive tender for height 


Changing journal brasses in an engine truck, a tender truck or a trailer 
truc 


The wheel is then lowered until it ceases to be in contact 
with the spring rigging and the changes can be made. 
Another operation performed efficiently with this 
table is the changing of tires. To change or shim the 
tires on a pair of drivers, it is only necessary to raise 
them above the enginehouse rail with the drop table 
and then place blocking between the boxes and the bind- 
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Raising a No. 1 driving wheel preparatory to blocking the 
equalizer for the removal of the driver springs, pins or 
hangers 


ers. Lowering the table to its normal position leaves 
the wheels free for tire removal. 

These are only two of the many jobs in which this 
type of table may be used as a hoist. Some of the 
others are listed in the table. 


A driving wheel raised above the rail for removal of the tire 


A 50-ton table of this type will safely hoist a load of 
80 tons. Some shops have lifted 100 tons with a 50-ton 
table, but this is not advisable. 


Hicu Speep Snaccinc.—Brief descriptions of complete equip- 
ment for high speed snagging are given in the 16-page catalogue 
recently issued by the Norton Company, located at Worcester, 
Mass. 
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Shimming Device for a 
Dalman Truck 


HE illustration shows a shimming device de- 
signed by the Standard Car Truck Company, 
Chicago, for use with the Barber lateral motion de- 
vice in order to raise the height of the truck bolster 
of the two-level Dalman truck when the drawbar has 
become too low. 
With the lateral-motion device, the truck bolsters are 
provided with the contours for receiving the lateral mo- 


Shim used for raising the bolster of a two-level Dalman 
truck 


tion rollers. In shimming up, this roller cap makes 
a new contour on the bolster for the rollers and the 
back of the shim fits the old contours in the bolster. 

The shim is of drop-forged steel and forms a roller 
cap that slips into place and is securely held for dis- 
placement, the one piece taking the place of four pieces 
required in other methods of shimming. The shims 
can be furnished in different thicknesses. 


New Features of 


Starrett Micrometers 


HE L. S. Starrett Company, Athol, Mass., has: 

added to its line of micrometers, with the excep- 
tion of Nos. 238 and 239, half thousandths divisions on 
the thimble. Starrett micrometers, No. 436, may now 
be had with the lock-nut feature. A knurled locking not 
contracting a split bushing around the spindle tightens: 
and keeps the spindle central and true, or by a slight 
turn locks it firmly, making a solid gage when desired. 

The No. 440 Starrett micrometer depth gage can now 
be furnished with a ratchet stop, which permits the same 
degree of pressure at the point of contact in measuring, 
which assures a more accurate reading by eliminating 
the chance of unequal “feel.” 

Another feature which will be useful to instructors 
and apprentices and may be desired by some mechanics 
is micrometer graduations where the intermediate lines 
on the thimble denoting thousandths are numbered con- 
secutively. This method of marking may be had on all 
Starrett micrometers, excepting Nos. 238 and 239. 
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News of theMontn 


THE PENNSYLVANIA has placed orders for 4000 steel box car 
bodies to cost approximately $6,400,000. 


FIRE IN A CAR SHOP of the Great Northern at Great Falls, 
Mont., on June 10, destroyed the building, a one-story struc- 
ture, and about 40 cars in the process of repair. 


MECHANICAL DEPARTMENT FORCES of the Louisville & Nash- 
ville and clerks of the Chicago & Alton have been granted wage 
increases, effective July 1. The increases on the Louisville & 
Nashville, which range from 3 to 5 cents an hour, affect nearly 
10,000 employees and involve an increase in the annual payroll 
of about $1,000,000. 


Supplement No. 1 to Current 
Rules of Interchange 


According to Circular No. D. V. 651, issued July 20 from 
the office of the Secretary of the A. R. A., Supplement 
No. 1 to the current Rules of Interchange has been prepared 
by the Arbitration Committee and the Committee on Prices for 
Labor and Materials which includes new Rules 61 and 83, 
additional provisions in Rules 26, 91 and 98, extension of 
etfective dates of various provisions of Rules 3, 66 and 8o. 
and revisions of Rules 3, 7, 17, 59, 81, 101, 107, 108, 
1ii and 112, and Passenger Rules 7. 21 and 22. 

This supplement will be forwarle! immediately to all pur- 
chasers of the original book in the same number as furnished, 
without additional charge or the necessity of making requisition 
to cover. 


Clubs and Associations 


Fall Meeting of the 
American Welding Society 


The papers to be presented by the American Welding So- 
ciety as its part of the National Metal Congress to be held in 
Cleveland, Ohio, during the week of September 9 are as fol- 
lows: 


Non-destructive Tests 
Company. 
X-Ray Investigation on Welds, by Dr. H. H. Lester, Watertown Arsenal. 
Dayar iene elding of Pipe Lines in the Field, by W. R. Ost, Air 

Reduction Sales Compan ay: 
Weldisg of Pipe Lines, by H. C. Price, manager, Welding Engineering 
ompany, Bartlesville, Okla. 
A Metallo apli Study of Some Metallic Arc Welds, by Prof. H. M. 
Boylston, Case School of Applied Science, Cleveland. 
Welding of Copper and Copper Alloys, by Mr. Hook, Research Laboratory, 
merican Brass Company. 

Welded High Strength Aluminum Alloys for the Aircraft Industry, by Mr. 
awson, Research ding of B Linde Air Products Company. 
Kora Practice in Welding of Boilers, Tubes and Drums, by G. A. 
Orrik, Consulting engineer, New York. 
Stress-Strain Characteristics of Welded Joints, by 

University of Pittsburgh. 
Study of Nitroid Needles, by P. Alexander, General Electric Company. 
Cutting and Welding Steel Parts To Replace Castings, by W. J. Buchanan, 
The Bessemer Gas Engine Company, Grove City, Pa. 
Testing Set Used in Welding Industry, by V. G. Tatnall, Southwark 
oundry & Machine Company. 


of Welds, by Elmer A. Sperry Development 


‘Prof. J. H. Smith, 


Machinery Desi as Influenced by Electric Welding, by H. G. Boist, 
General Electric Co. OR: ee: 
The Iron and Steel Division of the Mining and Metal- 


lurgical Engineers, the Iron and Steel Division of the American 
Society of Mechanical Engineers, the Institute of Metals and 
the American Society for Steel Treating will have conven- 
tions in Cleveland during the same week. 

During the National Metal Congress the National Metal 
Exposition will be held, over 10,000 sq. ft. being devoted to 
exhibits of welding and cutting equipment and supplies. 
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M. C. B. & S. Association 
Convention Program 


During the past year the newly-organized Master Car 
Builders’ and Supervisors’ Association has made notable prog- 
ress under the leadership of President S. O. Taylor, master 
car builder, Missouri Pacific, St. Louis, Mo., and Secretary 
A. S. Sternberg, master car builder, Belt Railway of Chicago, 
Chicago, and plans have been perfected for an unusually well- 
balanced and constructive program at the fall conventicn. This 
meeting, the first annual convention of the new association, will 
be held at the Hotel Sherman, Chicago, September 4 to 6, in- 
clusive. Details of the program developed by the Subjects 
Committee under the direction of Chairman C. J. Wymer, 
superintendent car department, Chicago & Eastern Illinois, Dan- 


ville, Ill. and first vice-president of the asscciation, are. 
First Session—Wednesday, September 4 
10:00 a.m. Meeting called a order, 

Invocation by B. F. Jamison, special traveling auditor, Southern, 
Meridian, Miss. 

Address by President S. O. Taylor, master car builder, Mis- 
souri Pacific, St. Louis, Mo. 

. Report by Secretary A. S. Sternberg, master car builder, Belt 
Ry. of Chi 

. Address by 
ciation. 

. Address by T. Demarest, general superintendent of motive 
power, R E Western Region, Chicago. 

. Individual paper cn High Frequency Car Shop Tools, and 
Machinery, by C. Coates, electrical engineer, Chicago 
Pneumatic Tool eine Cleveland, Ohio, 

. Adjournment. 


icago. 
R. H: Aishton, president, American Railway Asso- 


Second Session 

. Report of Advertising Committee—Chairman H. A. Sigwart, 
supervisor car repair bills, Missouri Pacific Railroad, St. 
Louis, Mo. 

. Repert of Membership Committee—Chairman K. F. Nystrom, 
superintendent’ car department, Chicago, Milwaukee, St. Paul 
& as ga Milwaukee, Wis. 

. Report of Committee on Reclamation—Chairman G. W. Lieber, 
superintendent of reclamation, Missouri-Kansas- Texas, Par- 
sons, Kans. 

. Report of Committee on Elimination of Oil and Grease Spots 
from Floors of Box Cars for High-Class Commodities— 
Chairman W. T. Westall, district master car builder, New 

York Central, Collinwood, Ohio. 

. Repert’ of Committee to Formulate Uniform Methods for Edu- 
cation, Examination and Selection of Car Inspectors—Chair- 
man F. E. Cheshire, general car inspector, Missouri Pacific, 
St. Louis, Mo. 

. Adjournment. 

First Session—Thursday, September 5 

9:00 a.m. Report of Committee on Proper Maintenance of Tank Car 
quipment and Its Effect on Increasing Car Mileage—Chair- 

man . McBurney. master car builder, Transcontinental 

Oil Company, Tulsa, Okla. 

. Report of Committee on Proper Loading of Cars—Chairman 

C. J. Nelson, chief interchange inspector, Chicago. 

. Report on Methods of Loading Automobiles to Minimize Dam- 
age to Floors of Automobile Cars—Chairman M. J. Mills, 
master car builder, Pere Marquette, Detroit, Mich. 

. Report of Committee on Renovation, Fumigation and Dis- 
infection of Passenger Equipment—Chairman W. J. Mc- 
Clennan, general shop inspector, New York Central, New 
York City. 

Adjournment. 
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Second Session 

. Address on Psychological Aspects of Handling Men, by Doctor 
S. N. Stevens, Northwestern University, Chica 

. General discussion cn rebuilt cars—Opened by W. . Mc- 
Clennan. general shop inspector, New York Central, New 
York City. 

. General discussion on improved wheel shop practice Creed 

by J. Matthes, Jr., chief car inspector, Wabash, Decatur. 

. Adjournment to view exhibits. 

First Session—Friday, September 6 

. Report of A.R.A. Committee—Chairman M. ŒE. Fitzgerald, 

eneral car inspector, Chicago & Eastern Illinois, Danville, 


Report of A.R.A. Billing Section Committee—Chairman E. S. 
Swift, chief A.R.A. clerk, Wabash, Decatur, TI. 

Discussion and interpretation of A.R.A. interchange rules. 
Adjournment. 

Secand Session 

. Continuation of discussion of A.R.A. rules. 

. Report of Nominating Committee—Chairman S. O. Taylor, 
master car builder, Missouri Pacific, St, Louis, Mo. 

. Election of officers. 

. Report of Committee on Memorials and Courtesies-—Chairman 
T. J. O'Donnell, chief interchange inspector, Niagara Fron- 
tier, Buffalo, N. Y. 
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Fhe following list gives name of secretaries, dates of next or reygucar 
meetings and places of mveting of mechanical associations and railroad 
clubs. 


Atr-Brake Association.—T. L. Burton, Roome 5605 Grand Central Ter- 
minal building, New York. 

American Rartway Association Division V—MeEcuanicat.—vV. R. 
Hawthorne, 431 South Dearborn St., Chicago. 

Division V.—Egquipment Painting Section.—V. R. Hawthorne, 
Chicago. Next meeting, Muehlebach Hotel, Kansas City, Mo., 
September 10-12. 

Division VI—Purcnases ano Stores.—W. J. Farrell, 30 Vesey 
St., New York. 


American Raitway Toot Foremen’s AssociaTion.—G. G. Macina, 11402 
Calumet avenue, Chicago. Next meeting, September 11-14, 1929, 
Hotel Sherman, Chicago. 

American Society or MecitanicaL Enoineers.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, aseodiate editor, Railway Mechanical Engineer, 30 Church St., 

ew York. 


AMERICAN Society For Steet Treatinc.—W. H. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. Annual Convention, September 9-13, Cleve- 
land, O. 


AMERICAN Society For TESTING Matertats.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN WELDING Society.— Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. 


Association oF Rartway Evectricat. Excineers.—Joseph A. Andrucetti, 
` & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting Hotel Sherman, Chicago, Octoner 22-25. 

Casavran RaiLway CLuB-—C. R. Crook, 129 Charon St., Montreal, Qai 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Monteal, Que. 

Car Foremen’s Association oF Curcaco.—G. K. Oliver, 7836 So. Morgan 
street, Chicago, II]. Regular meeting second Monday in each month, 
except June, July and August, Great Northern Hotel, Chicago, III. 


Car ForeMen’s Association oF St. Lours.—F, G. Wiegman, 720 North 
Twenty-third strect, East St. Louis, Mo. Regular meeting first Tues- 
day in cach month, except June, July and August, at Broadview 
Hotel, East St. Louis, I. 

Car Foremen’s Crus oF Los ANGELES.—J. W. Krause, 514 East Eighth 
St., Los Angeles. Cal. Meetings second Friday of each month in the 
Pacific Eiectric Club building, Los Angeles, Cal. 


Centrac Ratuway Cries. -Regular meetings second Tuesday each month, 
except June, July and August, at Hotel Statler, Buffalo. 


CHIEF [NTERCHANGE Car Inspectors AND Car ForeMEN’S ASSOCIATION.— 
See Master Car Builders’ and Supervisors’ Ass’n,. 


Cincrnnatr RaiLway Crua.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, Mav, September and 
November. 

CLeveraxp Rattway Cree- -F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September at Frotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL RatLroaD Master BiacksMITHS’ AssocraTion.——-W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting, August 20-22, 1929, Fort Shelby Hotel, Detroit. 

INTERNATIONAL Ratiway Fur. Association.--L. G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 

INTERNATIONAL RAILWAY GeNERAL FOREMEN’S Association.—William Hall, 
1061 W. Wabash street, Winona, Minn. Convention September 
17-20, inclusive. 

Lovistana Car DEPARTMENT Association.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Mastek Car BUILDERS? AND SUPERVISORS’ ASSOCIATION. ~-A. S. Sternberg, 
master car builder, Belt Railway of Chicago, Chicago. Annual 
convention, September 4, 5 and 6 at the Hotel Sherman, Chicago. 

New Esorianp Rattroap Crus.—W. E. Cade, Jr., 683 Atlantic Ave., 
Boston, Mass. Regular meeting second Tuesday in each month, 
saceptini June, July, August and September, Copley-Plaza Hotel, 

oston. 

New York RaiLROoan Crven, Meetings third Friday in each month, except 
June, July and August, at 29 West Thirty-ninth St., New York. 
Pacific RaiLway Cius.—--W. S. Wollner, 64 Pine St.. San Francisco, Cal. 
Regular meetings, second Tuesday of each month in San Francisco 

and Oakland, Cal., alternately. 

RarLway Car DEPARTMENT UFFICER'S ASsociATION.—See Master Car 
Builders’ and Supervisors’ Association. 

RaiLway CLUR OF GREENVILLE. --Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meetings third Thursday of each month, except 
June, July and August. 

Rateway Coun of Pirirtseironu.—]. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

St. Lovis Rainway Crus. B. W. Frauenthal, M. P. O. Drawer 24, St. 
Louis, Mo. Regular meetings, second Friday in each month, except 

. June, July and August. 

NSoUTHERN AND Soctuwrsieks RarLway CLeB-—-A. T. Miller, P. O. Box 
J205, Atlanta, Ga. Regular meetings third Thursday in January. 
March, May, July. September and November. Annual meeting third 

f Thursday in November, Ansley Hotel, Atlanta. Ga. 

SOUTHWEST MASTER CAR BUILDERS’ AND SUPERVISORS’ ASSOCIATION. —See 
Master Car Builders’ & Supervisors’ Association. 

TraveLING ENGINEERS’ Assocration.—W. O. Thompson, 1177 East Ninety- 
eighth St.. Cleveland, Ohio. Annual meeting September 24-28, 

g Hotel Sherman, Chicavo. 
Westers Ratrway Cree W. T. Dickinson, 189 West Madison St., Chi- 


cago. Rerular meetings, third Monday in each month, except June, 
July and Anrust. 


“THREADING SPECIALIZED.”—This is the title of the 20-page 
booklet issued by the Landis Machine Company, Waynesboro, 
Pa., describing Landis die heads, pipe threading and cutting-off 
machines, staybolt threading machines, pipe and nipple thread- 
ing machines, automatic forming and threading machines and 
Victor collapsible taps. After cach description there is a photo- 
graph of the machine in operation, also data regarding the 
threads being cut on the machine. 
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Supply Trade Notes 


Tue INTERSTATE IRON & STEEL COMPANY, Chicago, has muscu 
its Detroit, Mich., office to the General Motors building. 


R. W. Procter, formerly of the Black & Decker Manufac- 
turing Company, has been appointed general sales manager of 
the Van Dorn Electric Tool Company, Cleveland, Ohio. 


THE American Hoist & Derrick Company, St. Paul, Minn, 
has moved its office at San Francisco, Cal., to 5515 Doyle ave- 
nue, Oakland, Cal. Boyd Nixon, who was in charge of the 
San Francisco office is in charge of the Oakland office. 


Joun R. Guinn has becn appointed representative in New 
York and New England territory of the Standard Steel Works 
Company, Philadelphia, Pa. Mr. Guinn’s headquarters are at 
120 Broadway, New York City. 


J. E. BuckincnamM, formerly district manager of the rail- 
road division of the Worthington Pump & Machinery Corpora- 
tion, with headquarters at St. Louis, Mo., has been appointed 
acting manager of that division, with headquarters at Harrison, 
N. J. Mr. Buckingham will succeed D. R. Coleman who has 
been granted a six months leave of absence. 

THE Fusion WELDING CorPoRATION is now owned outright by 
the Chicago Steel & Wire Company. One Hunder Third 
street and Torrence avenue, Chicago. The same personnel is 
in charge. The Fusion Welding Corporation has taken over the 
sale of all welding rod manufactured by the parent company, 
thus providing one source of supply for welding equipment and 
accessories previously sold by the two companies. 


Georce L. Cotrer, assistant to the general manager ot tne 
Westinghouse Air Brake Company, has been appointed engineer 
of the Pittsburgh district, with headquarters at Wilmerding, 
Pa. Charles H. Parr, who had been engaged in field work in 
connection with train-control equipment, is now engineer of 


the Southeastern district, with headquarters at Washington, 
D. C. 


Tue American Horst & Derrick Company, St. Paul, Minn., 
has opened a branch office and warehouse at 337 South Ander- 
son strect. Los Angeles, Cal. W. H. Lummus, who has repre- 
sented the company on the west coast for many years, is in 
charge of the Los Angeles office. W. M. Cusac, formerly with 
the McMyler Interstate Company, Cleveland, Ohio, has joined 
the Chicage sales force of ithe American Hoist & Derrick 
Company. 


A RECENT REORGANIZATION of the sales organization of the 
Johns-Manville Corporation, New York, has enlarged the 
activities of the general railroad and government department 
to include the aviation industry. This branch of the corpora- 
tion’s activities will in the future be known as the transporta- 
tion and gevernment department, intended ultimately to cover 
all forms of transportation. The department will continue to 
function under the control of George A. Nicol, Jr., vice-presi- 
dent. 


Tue GENERAL ELectric Company, Schenectady, N. Y., has 
reorganized its railway engineering department which in future 
will be known as the transportation engineering department. 
H. L. Andrews is now engineer of the department; W. B. Pot- 
ter has been appointed consulting engineer, with A. H. Arm- 
strong and W. J. Davis, Jr., as associates and consulting en- 
gineers. Included in and as divisions of the transportation 
engineering department will be the railway equipment, the air- 
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brake equipment and the industrial locomotive engineering de- 
partments at the Erie, Pa. works, and the automotive engineer- 
ing department at the Lynn, Mass., river works. 


R. C. Brown, general manager of the Timken Roller Bear- 
ing Service ard Sales Company at Canton, Ohio, has been ap- 
pointed assistant secretary and assistant treasurer of the Tim- 
ken Roller Bearing Company and is succeeded by W. H. Rich- 
ardson, manager of the New York branch of the Service and 
Sales Company. E. H. Austin, manager of the Kansas City, 
Mo., branch, succeeds Mr. Richardson and in turn is suc- 
ceeded by J. L. Halderman, manager of the Atlanta, Ga., 
branch. Parker T. Ancarrow, manager of fhe Richmond, Va., 
branch has been transferred to Atlanta and is succeeded by 
Stewart B. Ancarrow. 


A Suir by the Cleveland Crane & Engineering Company 
against the Reading Chain & Block Corporation for alleged 
patent infringement was recently dismissed by the U. S. Dis- 
trict Court of Eastern Pennsylvania in a decision handed 
down by Judge W. H. Kirkpatrick. The suit involved the use 
of a rigid member or pipe extending downward from the crane 
trolley and used as a conduit for wiring between the push 
button control and the trolley and also as a means for propell- 
ing the crane by hand. The plaintiff claimed infringement of 
one of its patents when the defendant employed this ar- 
rangement in the manufacture of its hand cranes. The de- 
fendant claimed invalidity because of prior use of the particular 
device referred to, and the court dismissed the suit on that 
ground. 


Tur YALE & Towne MANUFACTURING ComMpPaANy, Stamford, 
Conn., has contracted to purchase the assets and goodwill of 
the Stuebing Cowan Company, Cincinnati, Ohio, and Holyoke, 
Mass., makers of hand lift trucks. The sales of the Yale & 
Towne entire line of material handling devices will continue 
to be under the supervision of James C. Morgan, and arrange- 
ments have been made under which the executive personnel of 
the Stuebing Cowan Company will enter the services of the 
Yale & Towne Company. Walter C. Stuebing wiil act as assist- 
ant to Mr. Morgan, in charge of all truck sales, and William 
Stuebing wiil continuc to act as superintendent of the plant in 
Cincinnati. A large modern factory for the manufacture of 
hand lift trucks and skid platforms is in process of construc- 
tion in Cincinnati. 


Jonn S. Turner, who served for the past 25 years in the 
sales department of the Pressed Steel Car Company, died on 
July 15. Mr. Turner was born at Reading, Pa.. on March 9, 
1859. He entered the employ cf the Cumberland & Pennsyl- 
vania as a machinist apprentice in September, 1875, and four 
years later went to the Altoona shops of the Pennsylvania 
where he worked in various capacities until January, 1884, 
when he was appointed assistant road foreman of engines. The 
following November he went to the Mexican Central (now 
part of the National Railways of Mexico) as master me- 
chanic. In February, 1887, he entered the service of the New 
York Air Brake Company as special representative and spent 
two years in Spain supervising application of vacuum brakes. 
He returned to the Mexican Central in November, 1891, as 
master mechanic. One year later he entered the employ of the 
Mexican International (now part of the National Railways of 
Mexico) as assistant superintendent of motive power. In April, 
1894, he hecame superintendent of motive power of the West 
Virginia Central & Pittsburgh (now part of the Western 
Maryland) and subsequently served in the same capacity suc- 
cessively on the Coiorado & Southern, and the Fitchburg Rail- 
road (now part of the Boston & Maine). He was then ap- 
pointed superintendent of motive power and equipment of the 
Toledo, St. Leuis & Western (now part of the New York, 
Chicago & St. Louis. Mr. Turner entered the employ of the 
Standard Couj;ler Company in December, 1901, as special rep- 
resentative. He had served in the sales department of the 
Pressed Steel Car Company since September 15, 1904. 


522 


Railway Mechanical Engineer 


F. A. MERRICK, vice-president and general manager of the 
Westinghouse Electric & Manufacturing Company has been 
elected president, with headquarters at Pittsburgh, Pa., and 
J. S. Tritle, in charge 
of manufacturing oper- 
ations, has been elected 
a vice-president with 
headquarters at East 
Pittsburgh. In announc- 
ing the election of Mr. 
Merrick to the presi- 
dency of the company, 
A. W. Robertson, 
chairman, stated that 
the board of directors 
in accepting the resig- 
nation of E. M. Herr, 
president since 1911, in 
order that he might go 
on an extended vaca- 
tion, had elected him 
vice-chairman. 

F. A. Merrick was 
born in New Jersey 
and received his tech- 
i f : nical education at Le- 
high University. Shortly after his graduation he was employed 
by the Steel Motors Company, a subsidiary of the Lorain Steel 
Company, where he was responsible for many important elec- 
trical inventions and where he held the position of manager 
and chief engineer. On the acquisition of the Steel Motors 
Company by the Westinghouse Company, Mr. Merrick entered 
the Westinghouse organization. He was selected to prepare 
plans for a plant in Canada and, upon the formation of the 
Canadian Westinghouse Company, Ltd., in 1903, was appointed 
superintendent of the Canadian company. He was then suc- 
cessively manager of works and later vice-president and 
general manager of the Canadian Westinghouse Company, 
Limited. 

During the World War, Mr. Merrick was assigned to or- 
ganize the operations of the New England Westinghouse Com- 
pany, located in Chicopee Falls, Mass., to manufacture rifles 
for the Russian government and, when the United States 


entered the war, to supply war material for the American 
government. 


F. A. Merrick 


Mr. Merrick, although required to reorganize and largely re- 
equip this factory to fulfill American war contracts, completed 
an order for 60,000 Browning machine guns within 11 months 
after operations were begun. After the war, Mr. Merrick was 
located in London, England, for two years as special repre- 
sentative of the Westinghouse Electric International Company, 
after which he returned to Canada to resume his duties as vice- 
president and general manager of the Canadian Westinghouse 
Company, Ltd. 

In January, 1925, he became vice-president and general man- 
ager of the Westinghouse Electric & Manufacturing Company, 
with headquarters at East Pittsburgh, Pa. In June, 1925, he 
was also elected a director of the company. 


Edwin M. Herr, the new vice-chairman, was born in Lan- 
caster, Pa., on May 3, 1860, and after attending public schools 
he served as telegraph operator on the Kansas Pacific (now a 
part of the Union Pacific) and later became station agent. In 
1881 he entered the Sheffield Scientific School of Yale Uni- 
versity and was graduated in 1884. He subsequently served in 
the office of the mechanical engineer of the Chicago, Burling- 
ton & Quincy at Aurora, Ill, and then as a mechanical drafts- 
man, later becoming successively engineer of tests, superin- 
tendent of telegraph and finally division superintendent of that 
road. In 1891 he was appointed division master mechanic of 
the Chicago, Milwaukee & St. Paul and two years later went to 
the Grant Locomotive Works as general superintendent at 
Chicago. 

In 1894 he became general manager of the Gibbs Electric 
Company of Milwaukee and on the dissolution of this company 
shortly thereafter, Mr. Herr visited Europe in order to inform 
himself of foreign railroad practice. On his return to America 
he went back to railroading and in 1895 was appointed assistant 
superintendent of motive power of the Chicago & North West- 
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ern and, one year later, superintendent of motive power of the 
Northern Pacific. 


In 1898 he became general manager of the Westinghouse Air 
Brake Company, at Wilmerding, Pa., remaining with that com- 
pany until 1905 when he was elected first vice-president of the 
Westinghouse Electric & Manufacturing Company. When this 
company entered a receivership in 1907 Mr. Herr served as one 
of the receivers and general manager. About a year later 
when the company was reorganized, he resumed his former 
position with the company and in 1911 was elected president. 
During a visit to Japan in 1920, Mr. Herr was decorated by 
the Emperor of Japan with the Order of the Rising Sun in 
acknowledgment of his co-operation in training Japanese 
students at the Works of the Westinghouse Company. Mr. 
Herr has always been interested in educational matters and has 
devoted much of his time to developing an educational system 
for employees of the company. He is a member of the Yale 
(University) Corporation and of the committee in charge of 
finance of that institution. He is a director of the American 
Manufacturers’ Export Association, Radio Corporation of 
America, Westinghouse Air Brake Company, Westinghouse 
Electric & Manufacturing Company and various other organi- 
zations. 


Joun SuMNER RuNNELLS, three months after his retirement 
as chairman of the board of directors of the Pullman Com- 
pany, died at his summer home at Chocura, N. H., on July 11, 

in his eighty-fifth year. 


Mr. Runnells’ death 
followed a day’s illness. 
Except for a para- 
lytic stroke severa! 
years ago, he had re- 
cently enjoyed good 
health. 


In the succession of 
presidents of the Pull- 
man Company Mr. 
Runnells followed Rob- 
ert T. Lincoln, when he 
became chairman of 
the board, in 1911 and 
preceded Edward F. 
Carry, when Mr. Run- 
nells succeeded to the 
chairmanship in 1922. 
He was perhaps the last 
officer of the operating 
unit of Pullman who 
was closely allied with 
the founder, George M. Pullman, and who knew intimately 
his ideas and plans for the future of the company. As general 
counsel for 11 years before Mr. Pullman’s death in 1898 he 
served as his personal legal advisor. 


J. S. Runnells 


During Mr. Runnells’ incumbency as president, the activities 
of the operating unit of Pullman experienced a decided expan- 
sion. While there was no appreciable difference in the mile- 
age of railways covered by contracts for operating cars, this 
figure varying from about 215,000 to about 220,000 miles, there 
was an increase in other operating indicators. The total num- 
ber of cars owned and controlled increased from 5,912 in 1911 
to 7,674 in 1922. 


Mr. Runnells was born on July 30, 1844, at Effingham, N. 
H., and graduated from Amicrst College in 1865. Shortly 
after that time he moved to Iowa where he served for two 
years as private secretary to the governor of the state. This 
launched him on a public and legal career which included the 
positions of consul at Tunstall, England, from 1869 to 1871, re- 
porter for the Towa supreme court from 1875 to 1881 and 
United States district attorney for Iowa from 1881 to 1885. He 
was admitted to the bar in 1871 and practiced law at Des 
Moines, Iowa, from that date until 1887. 


In the latter year he became general counsel for the Pull- 
man Palace Car Company at Chicago, the former name of the 
Pullman Company. In 1905 he was elected vice-president; in 
1911 elecied president, and in 1922 appointed chairman of the 
board. 
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W. R. CARNEGIE, vicc-president and general manager of 
Berry Brothers, !nc., Detroit, Mich. has been elected presi- 
dent and general manager. Mr. Carnegie joined the organiza- 
tion in 1895. He was treasurer for 25 years before taking up 
his present duties as general manager. F. L. Colby, who was 
president, has been promoted to chairman of the board of 
directors. John C. Witherspocn, for many years a member 
of the board of directors, has been elected vice-president. The 
board has Leen increased two members, H. L. Stanton, and 
Joseph Berry Sherrard, grandson of Joseph H. Berry, one of 
the founders, are the new members. 


J. E. Forsytu, who has been elected president of the For- 
syth Draft Gear Corporation, Chicago, has been engaged in the 
railway supply field for 42 years. He was born in 1852 at 
Jackson Center, Ohio, 
and at the age of 18 
started to learn the 
jeweler’s trade. In 1879 
he entered the furni- 
ture business with his 
father at Sidney, Ohio. 
In 1887 Mr. Forsyth 
organized the Hinson 
Car Coupler Company 
(now part of the Har- 
rison Steel Casting 
Company) at Des 
Moines, Iowa, moving 
the company to Chi- 
cago in the following 
year. He organized the 
Forsyth Automatic 
Connector Company, of 
which he is president, 
in 1902. In 1927 Mr. 
Forsyth organized the 
E : A Forsyth Draft Gear 
Corporation, serving as consulting engineer until his recent 
election to president. 


J. E. Forsyth 


C. E. Postteruwatre, general sales manager of the Pressed 
Steel Car Company, has been appointed assistant vice-presi- 
dent, with headquarters at New York, and F. O. Schramm, as- 
sistant general sales manager, has been appointed generai 
sales manager, eastern district, with headquarters at New York. 
Mr. Postlethwaite served on the Pennsylvania from 1883 to 
1890 successively as a rodman in an engineering corps, tele- 
graph operator and car clerk on the Pennsylvania Railroad di- 
vision, From 1890 to 1897 he was with the Norfolk & Western 
as chief clerk to the general superintendent. He entered the 
service of the Schcen Pressed Steel Car Company in 1897. 
The Schoen Company was later merged with the Pressed Steel 
Car Company. Mr. Postlethwaite was appointed general sales 
manager of the Pressed Steel Car Company in December, 1915. 
Mr. Schramm was born at Chicago, Ill, on October 25, 1891. 
He entered the service of the Western Steel Car & Foundry 
Company, a subsidiary of the Pressed Steel Car Company, at 
Chicago, on June 1, 1907, as stenographer in the operating de- 
partment. Mr. Schramm continued in the service in various 
capacities in the operating and sales departments at the Hege- 
wisch plant and in the Chicago office until January 1, 1917, 
when he was transferred to the New York office of the 
Pressed Steel Car Company. He was appointed assistant sec- 
retary on March 1, 1921, and assistant general sales manager, 
eastern district, in February, 1928. Mr. Schramm in becoming 
general sales manager, eastern district, retains also the duties 
of assistant secretary. 


Rosains & Myers, Inc., Springfield, Ohio, has organized a 
new hoist and crane division. The executive, technical and sales 
personnel of this division were all formerly associated with the 
Chisholm-Moore Manufacturing Company in Cleveland, in sim- 
ilar capacities. Frank F. Seaman is general manager of the 
division; Carl É. Schirmer is chief engineer; John R. Mears is 
in charge of sales; Albert Kreh, William J. Scott and John J. 
Becker are district sales managers for New York, Chicago and 
Detroit, respectively. The Robbins & Myers hoists, cranes and 
trolleys will include both hand and electric power up to 10-tons 
capacity. 
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Personal Mention 


General 


W. B. GRAHAM, mechanical inspector of the Missouri Pacific, 
has been appointed superintendent of motive power, with 
headquarters at Palestine, Tex. 


E. B. Hatt has been appointed general superintendent of 
motive power and machinery of the Chicago, St. Paul, Min- 
neapolis & Omaha, with headquarters at Chicago, Ill., and St. 
Paul, Minn. 


Georce McCormick, general superintendent of motive power 
of the Southern Pacific, with headquarters at San Francisco, 
Cal., has also been appointed general superintendent of motive 
power of the Northwestern Pacific. 


Wit.1aM G. Brack, mechanical assistant to the president of 
the Erie at Cleveland, Ohio, hasbeen appointed mechanical 
assistant to the president of the Chésapeake & Ohio with head- 
quarters at the same city. 


R. H. FLInn, superintendent of motive power of the Western 
Pennsylvania division of the Pennsylvania at Pittsburgh, Pa., 
has been promoted to general superintendent of motive power 
of the Central region, with headquarters at the same point, 
succeeding O. P. Reese. 


Shop and Enginehouse 


W. J. WitHeERs has been appointed machine shop foreman, 
locomotive department, of the Missouri Pacific, with head- 
quarters at Palestine, Tex. 


S. P. Byrnes, federal inspector of the Missouri Pacific at 
Palestine, Tex., has been promoted to the position of erecting 
shop foreman, with headquarters at Palestine. 


F. W. StTEvENs, general car foreman of the Missouri-Kansas- 
Texas at San Antonio, Tex., has been appointed assistant shop 
superintendent, with headquarters at Sedalia, Mo. 


A. M. FrrenauGH, night enginehouse foreman of the Mis- 
souri Pacific at Palestine, Tex., has been appointed federal in- 
spector, with headquarters at Palestine. 


Master Mechanics and Road Foremen 


E. L. BACHMAN, master mechanic of the Buffalo division of 
the Pennsylvania, has been transferred to Harrisburg, Pa. 


THE HEADQUARTERS of T. A. Roussin, master mechanic of 
the Missouri-Ilinois, have been removed from Sparta, Ill, to 
Bonne Terre, Mo. 


Frep W. Oakey, master mechanic of the Louisville & Nash- 
ville at Ravenna, Ky., has been transferred to Corbin, Ky., 
succeeding Harry Feather, deceased. 


P. M. Suttivan, traveling engineer of the-Duluth, Missabe 
& Northern, has been appointed master mechanic, with head- 
quarters at Proctor, Minn., succeeding W. J. Greene, deceased. 


W. M. JonNnson, assistant foreman at the Nashville (Tenn.) 
shops of the Nashville, Chattanooga & St. Louis, has been 
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promoted to master mechanic of the Chattanooga division and 
the Chattanooga terminal, with headquarters at Chattanooga, 
Tenn., succeeding A. J. Law, deceased. 


R. R. Spancer has been appointed road foreman or engines 
of the Portland Division of the Southern Pacific, Pacific Lines, 
with headquarters at Eugene, Ore. 


J. E. Norris, master mechanic of the Los Angeles division of 
the Los Angeles & Salt Lake, has been transferred to the Salt 
Lake division to replace G. R. Wilcox. 


Harvey E. Green, has been appointed acting road foreman of 
the Northern Pacific at Northtown, Minn., succeeding C. W. 


_ Extrand, who has been granted a leave of absence. 


J. A. MARSHALL, master mechanic of the Northern Pacific 
at Pasco, Wash., has been transferred as master mechanic to 
Glendive, Mont., succeeding J. W. Matheson, retired. 


Martin F. Brown, fuel supervisor of the Northern Pacific 
at Seattle, Wash., has been promoted to the position of road 


foreman, with headquarters at Missoula, Mont., succeeding L. 
J. Gallagher. 


Georce L. ERNSTROM, assistant master mechanic of the 
Northern Pacific at Staples, Minn., has been appointed master 
mechanic, with headquarters at Pasco, Wash., succeeding J. A. 
Marshall. 


G. S. West, master mechanic of the Conemaugh division of 
the Pennsylvania, has been transferred to the Buffalo division, 
with headquarters at Olean, N. Y. Mr. West replaced E. L. 
Bachman. 


Luxe J. GALLAGHER, road foreman of the Northern Pacific 
at Missoula, Mont., has been promoted to the position of as- 
sistant master mechanic, with headquarters at Staples, Minn., 
succeeding G. L. Ernstrom. 


C. O. SHULL, assistant master mechanic of the Eastern 
region of the Pennsylvania at Altoona, Pa., has been promoted 
to master mechanic of the Conemaugh division, with head- 
quarters at Sharpsburg, Pa., succeeding G. S. West. 


G. R. Witcox, master mechanic of the Salt Lake division of 
the Los Angeles & Salt Lake, with headquarters at Milford, 
Utah, has been transferred to the Los Angeles division, with 
headquarters at Las Vegas, Nev., succeeding J. E. Norns. 


Kepter JOHNSON, superintendent of the Oklahoma-Southern 
division of the Chicago, Rock Island & Pacific, with hcad- 
quarters at Fort Worth, Tex., has also been appointed super- 
intendent and master mechanic of the Oklahoma-Southern 
division of the Chicago, Rock Island & Gulf. 


Car Department 


R. C. Reese, car foreman of the Missouri-Kansas- fexas at 
Denison, Tex., has been transferred to San Antonio, Tex. 


C. C. Little has been appointed car foreman of the Union 
Pacific, with headquarters at Spokane, Wash. 


L. R. Center, car foreman of the Missouri-Kansas-Texas at 
San Antonio, Tex., has been appointed general car foreman, 
with headquarters at San Antonio, succeeding F. W. Stevens. 


Grorce F. SHEARMAN, assistant general car foreman, has 
been promoted to the position of general car foreman of the 
Chicago Junction and the Chicago, Rock Island & Pacific. 
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e ~ On Timkens/ 


O be “on time” is a sure way to win the preference of 
the traveling public. 


Timken Bearings have removed the worst sources of train 
delay by eliminating hot boxes and other causes of journal 
failures, for Timken is the one bearing that does all things 
well, whether the loads are all radial, all thrust or a com- 
bination of both. 


Lubrication troubles vanish when Timkens take the place 
of ordinary journal brasses; inspection becomes largely a 
matter of form. 


And hauling is made so much easier through friction elim- 
ination that longer trains can be used without increasing 
the power demands. For the same reason, no reduction in 
train length is necessary in winter. 


These advantages are consolidated and made permanent 
by Timken tapered construction, Timken POSITIVELY 
ALIGNED ROLLS and Timken steel. 


THE TIMKEN ROLLER BEARING COMPANY 
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Judicious Use of 
High-Speed Steel 


HE economies that can be obtained through the 

use of high-speed tool steel have been so well in- 
stilled in the minds of those responsible for its purchase 
and usage that it is generally assumed that it can be 
used for all kinds of cutting tools irrespective of the 
kind of metals to be cut. The chief value of high-speed 
steel is that it will continue to cut metals effectively even 
after the tool has become heated to a temperature that 
would destroy a carbon steel tool, but there are many 
conditions where this property of the steel is not re- 
quired and where cheaper steels will, therefore, serve 
the purpose better. A study of the various kinds ot 
metals cut in the shop will show where cheaper grades 
of tool steel can be used just as well as the expensive 
high-speed tool steels. In this way the foreman can aid 
materially in reducing the purchases of expensive tool- 
steel. The more expensive material is not necessarily 
the best for every purpose and judgment must be used 
in determining in each case which kind of steel to select. 


Give the Workmen 
This Information 


‘HE railroads, as a general rule, purchase quality 
machine tools, the unit values of some of which 

may be as high as $50,000. About $3,000 is a fair 
average price of the machine tools in railway shops. 
Few of the operators realize the amount invested in 
some of the machines they operate. If they did, many 
of them would take a greater personal pride in their 
machines. They would see that they were properly 
lubricated, would immediately report any indication of 
trouble, and would not be so prone to crowd them be- 
yond their capacities as is commonly done by many op- 
erators. Would it not be a good idea to let each work- 
man know the cost of the machine that he operates, 
as has been done in one industrial plant? This infor- 
mation can be given to the men in various ways: by 
the aid of a bulletin board, through the employees’ 
magazine, or through information given out by the fore- 
men. For instance, the foremen could explain to the 
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operator of each expensive machine that a certain. 
amount of work must be produced by the machine in 
order to justify its purchase. Each operator would 
then realize that if a machine is shut down for repairs, 
because of negligence or abuse on his part he is re- 
sponsible for a considerable loss to the company. The 
average workman will take pride in the fact that he 
operates an expensive machine and will feel the re- 
sponsibility of being entrusted with its care. With this 
attitude of mind the machines will be less liable to abuse 
which will react favorably on production and mainte- 
nance costs. 


Piston-Rod and Crosshead 
Joint Eliminated 


N many roads more or less trouble is experienced in 

maintaining the common taper fit and key connection 
between piston rods and crossheads, particularly on large 
modern power. With cylinders upwards of 31 in. in 
diameter and steam pressures of 250 lb. per sq. in., the 
piston thrust which must be transmitted through this 
connection is enormous, and the surprising fact is that 
the piston-rod-crosshead fits do not start working more 
frequently than they do, with resultant inevitable failure 
of the rod, the key or the crosshead. 

The Railway Mechanical Engineer has in the past pub- 
lished articles which suggested ways and means of 
strengthening this weak element in locomotive design, but 
the idea of eliminating it entirely has been first worked 
out to a seemingly practicable solution by E. C. Anderson, 
mechanical engineer of the Chicago, Burlington & 
Quincy, as described in an article elsewhere in this issue. 
The method consists especially of making the piston rod 
and crosshead an integral forging with provision for ap- 
plying and removing the crosshead through the back cyl- 
inder head by means of an auxiliary cover. Six of the 
new 2-10-4 locomotives built for the Burlington by the 
Baldwin Locomotive Works have been equipped with this 
new type of crosshead. Their performance in service to 
date has been entirely satisfactory and their future per- 
formance will be watched with much interest. 

Difficulties with the piston-rod-crosshead fit begin to 
stand out when cylinders reach diameters larger than 22 
in. On some roads it is specified that the piston rods and 
crossheads be separated for inspection purposes as often 
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as once in three months, or even once a month. This 
additional maintenance expense, which the railroads feel 
is justified because of the possibility afforded for locating 
a defect before it has progressed sufficiently to cause 
total failure and a locomotive accident, will be saved in 
the event that Mr. Anderson's design proves successful 
and is generally adopted. In some other respects, the 
integral piston-rod-crosshead design will cause increased 
expense. If failures can be eliminated, however, that 
factor will no doubt overbalance the influence of all 
others combined. 


Car Men’s Aids 


iL presenting a paper entitled “A. R. A. Billing” ut 
the April meeting of the Car Foremen’s Association 
of St. Louis, B. F. Jamison, special traveling auditor of 
the Southern, called attention to the increased knowledge 
which car men generally possess regarding the details of 
this important subject, but made a strong plea for a still 
better working knowledge of the A. R. A. interchange 
rules. He said: “We must know the book well enough to 
use it quickly and correctly, turning at once to desired 
rules and knowing that while a given rule appears to 
apply, yet the case in question is also covered by another 
rule which may, when both rules are considered, bring 
a much different conclusion. Many busy persons appear 
to be under the impression that they will never be able 
to acquire any degree of efficiency in the application of 
the billing rules, because they cannot commit to memory 
every rule in the book. You must remember that a 
lawyer would find it impossible to commit to memory all 
the laws, or court decisions, and this reminds me of the 
ruling of our court of last resort, known as the Arbitra- 
tion Committee. The rulings of this committee are 
furnished us that we may be familiar with the interpre- 
tations which have been placed on the rules governing 
many cases where disputes have been held. The cases 
are not only very interesting, but helpful, where one will 
become sufficiently familiar with them to make use of 
the rulings in difficult cases.” Mr. Jamison menticned 
a number of aids to the study of the rules, including the 
A. R. A. Manual of Standard and Recommended 
Practices, the Wheel and Axle Manual, the Arbitration 
Committee Rulings, the Car Builders’ Cyclopedia and the 
Railway Mechanical Engineer. It is needless to say that 
we are glad to see our name mentioned in such august 
company and by a man of Mr. Jamison’s wide experience 
and intimate knowledge of A. R. A. billing conditions. 


Recommended Changes in Rule 4 


HE fundamental requirement of A. R. A. Inter- 

change Rule 4 is that defect cards shall be attached 
to cars by the railroad responsible for the damage and if 
that rule is lived up to, many difficulties now experienced 
in interchange will be greatly reduced. It has always 
heen a difficult matter to decide whether or not defect 
cards should be issued for certain delivering-line defects 
referred to in Rule 4. The Arbitration Committee, in its 
earnest efforts to improve the rule, has revised it a num- 
her of times without effecting the desired results. but 
close study of the changes recommended this year will, it 
is believed, indicate to all concerned that the committee 
has finally struck the keynote of the problem and that 
the more definite vardstick now devised will undoubtedly 
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go far towards bringing about greater uniformity in 
defect carding. 

It cannot be denied that a certain amount of “passing 
the buck”, in the enforcement of Rule 4, is now taking 
place. The failure of one road to inspect a car damaged 
on its line and to attach a defect card frequently results 
in another road being held responsible for the damage, 
and it is not good sportmanship nor in the interest of 
efficient railroading thus to penalize the last delivering 
line, which usually foots the bill. The indications are 
that proper enforcement of the provisions for adequate 
inspection and defect carding, as incorporated in the 
recent revisions of Rule 4, will be productive of economy 
to the railroad and place the responsibility for car damage 
where it belongs. 


A Matter of Definition 


CORRESPONDENT on the Reader’s Page this 

month takes issue with certain statements in the 
editorial entitled, ““Where Does the College Man Come 
In?” which was printed in the August number. In the 
main the issue largely hinges on the definition of the 
word “engineer.” It is evident that the writer of the 
letter includes more in his definition than was contem- 
plated in the editorial. 

The question of the relation of the college man with 
the railroad is by no means confined to graduates of 
engineering courses nor to the roadway and equipment 
departments. The comments in the August issue, how- 
ever, were meant to be confined to mechanical engineer- 
ing graduates on the one hand and to the motive power 
and car departments on the other. 

There are numerous activities which may be described 
as engineering activities for which the mechanical engi- 
neering graduate may be no better fitted than are many 
men without this kind of training. The writer mentions 
particularly the utilization of material-handling appa- 
ratus in the repair shops, on the repair tracks, in engine- 
houses, in track work and in freight-house and passenger- 
station operations. The possibilities for the utilization of 
such equipment, the selection of the type of equipment 
most suitable for each specific purpose and the structural 
problems of installing the equipment are, it is true, just 
as much engineering problems on the railroads as in 
other industries. The control of the operation of these 
facilities in any of the departments mentioned, however, 
is not essentially a mechanical engineering problem and 
the fact that such equipment has already effected great 
savings on the railroad and that opportunities still exist 
for a much wider utilization of it hardly demonstrates 
the need for specialized engineering training on the part 
of the supervisors and officers who use it. 


Recognizing the Trained Engineer 


Our correspondent also asks, “Are the railroads not 
losing out by failing fully to recognize the part that the 
trained engineer could play in helping to bring about 
more efficient and more economical operation?” The 
period since 1920 is one during which tremendous im- 
provements in economy and efficiency of operation have 
been eftected. During these years we have seen great 
improvements in the utilization of both cars and locomo- 
tives. The long engine run has reduced the number of 
engine terminals; more systematic classification in the 
mark-up of freight trains at initial terminals has im- 
proved the dispatch with which freight is moved to its 
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destination and has decreased the amount of yard switch- 
ing enroute. In a broad sense the planning of such im- 
provements may be classed as a form of engineering, but 
the ability to plan is by no means confined to graduates in 
mechanical engineering. The inception of such improve- 
ments is the fruit of intimate experience with the details 
of operation and no form of training which is purchased 
at the expense of such intimate practical experience is 
likely to further the development of such improvements. 
This may also be said of the improvements in shop and 
engine-terminal operation which have been strictly 
within the jurisdiction of the motive power and car 
departments. 


The Work of the Inventor 


Our correspondent also asks, “Is it not true that a 
very large percentage of the improvements which have 
been made in the mechanical, civil engineering, electrical, 
signaling and operating departments of railroads have 
been suggested and possibly largely developed by rail- 
road men in railroad service, the manufacturing interests 
taking over and perfecting these improvements and put- 
ting them on a production basis in order that they may 
be more widely distributed?” Here we are dealing with 
what is essentially the work of inventive genius, some- 
thing which is hardly created by training. It has been 
the work of the engineer to develop the ideas of the in- 
ventor—to make them workable and commercially prac- 
ticable. The financing of his work in this respect has 
been and probably will continue to be the function of 
the railway supply manufacturer. The development of 
inventions must be considered by the railway as inci- 
dental to its main job of making the best use of the kind 
of facilities which are already obtainable in usable form. 

We do not wish to convey the impression that we be- 
lieve there is no need for mechanical engineering talent in 
the motive power and car departments of the railroads. 
We merely wish to point out the distinction between the 
function of the line supervisor and officer and of the 
staff specialist as it affects the need for a conventional 
engineering training. The railroads have long employed 
the latter but undoubtedly still fall far behind a full 
realization of his possibilities. 

We do not wish to side-step the issue, as suggested by 
our correspondent, and we do not presume to have settled 
it. We shall be glad to have our readers suggest ways in 
which the engineer can be used more effectively on the 
railroads. 


New Books 


ProcEeDINGS oF Toot ForeMen’s AssocraTion. Edited und 
comptied by G. G. Macina, secretary-treasurer, 11402 Cai- 
umet avenue, Chicago, 152 pages, 5 in. by 814 in., illus- 
trated, bound in imitation leather, price $2.50. 


As has been the case for the past five years, the pro- 
ceedings of the annual convention of the American 
Railway Tool Foremen’s Association, held at Chicago, 
September 12, 13 and 14, 1928, have been carefully ar- 
ranged, edited and published in book form. The bind- 
ing, with covers of imitation leather, is such that the 
book will form an attractive addition to any library. 
Conveniently arranged indexes permit the ready lo- 
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cation of any of the reports or addresses as well as the 
remarks of any person who took part in the discussion. 

The proceedings include the following addresses: Car 
Shop Tools, by P. Kass, superintendent of the car de- 
partment of the Chicago, Rock Island & Pacific; The 
Relationship of the American Society of Mechanical 
Engineers and the American Railway Tool Foremens 
Association with the American Engineering Standard 
Committee, by E. H. Ehrman, chief engineer of the 
Standard Screw Company ; and relation of the Purchas- 
ing Department to the Tool Room, by D. C. Curtis, 
chief purchasing officer of the Chicago, Milwaukee, St. 
Paul & Pacific. In addition, committee reports were 
included on the following subjects: Proper Heat-Treat- 
ment of Steel; Standardization of Boiler Tubes; Jigs 
and Devices for Locomotive and Car Shops; and Rake 
and clearance of Machine-Cutting Tools. 


PracticAL Rattway PAaAIntinG AND Lacguerine. By H. 
Hengeveld, master painter, Atlantic Coast Line; C. P. 
Disney, bridge engineer, Canadian National, and [Vil- 
liam J. Miskella, M. E., director, Finishing Research La- 
boratories, Inc. 242 pages, illustrated. 6 in. by 9 in. Bound 
tn gray Fabricoid. Published by the Finishing Research 
Laboratories, Inc., Chicago, and distributed by the Sim- 
mons-Boardman Publishing Company, 30 Church street, 
New York. Price $3.50. 


This book, which has been prepared as a handbook for 
railroad men, is the fourth volume of the practical 
finishing series being prepared by the Finishing Re- 
search Laboratories, Inc., a review of this book would 
rot be complete without telling something about the 
co-authors. H. Hengeveld is master painter, Atlantic 
Coast Line, Waycross, Ga., and has served as supervis- 
or in railroad equipment painting work for over 39 
years. He is a past president of the Equipment Paint- 
ing Section of the Mechanical Division, American Rail- 
way Association. C. P. Disney, bridge engineer, Cana- 
dian National, is well known among railway mainte- 
nance department engineers. William J. Miskella is di- 
rector of the Finishing Research Laboratories, Inc., and 
is the sole author of the first three volumes of the prac- 
tical finishing series. 

The book is divided into five parts; namely, General 
Information; The Painting and Lacquering of Locomo- 
tives, Freight and Passenger Cars; The Painting of Sig- 
nal Equipment, The Painting of Bridges, Buildings and 
Water Service, and the Lacquering of Electric Railway 
Cars. Six of the thirteen chapters included in Part I 
are devoted to such items as spraying equipment ac- 
cessory equipment, portable cleaning equipment and 
scaffolding. The other chapters included in this section 
are on such subjects as lacquers, other paint materials 
housekeeping and hazards, and ornamentation. Part II 
consists of six chapters devoted to the discussion of such 
subjects as shop cleaning methods and equipment, 
freight car painting, passenger car lacquering, locomo- 
tive finishing, buses, and cleaning railway equipment. 
One chapter is included in Part III on the painting 
of signal equipment. Six chapters are incorporated 
in Part IV which cover the following subjects: Steel 
bridges, concealed corrosion, the Quebec bridge, other 
structures, building painting, and water service. Part V 
contains a single chapter which is devoted to the sub- 
ject of the lacquering of electric railway cars. . 

The book is well illustrated and contains a wealth of 
information on equipment painting, which is not only 
of value to master painters, but to purchasing agents 
and other mechanical-department supervisory officers as 


well. 
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D. & R. G. W. Paint-Storage Room 


Itis fireproof and conveniently arranged 


for the storage of supplies 


By Jos. C. Coyle 


EVERAL months ago a ñre 
burned out the old paint- 
storage room at the car shops 

of the Denver & Rio Grande West- 
ern at Denver, Col., which led to the 
construction of a new fireproof 
building in which the equipment, es- 
pecially the storage room for the 
coach shop, is of particular interest. 
As the walls, roof and floor are of 
metal, so are the shelves, lockers and 
boxes for material, clothing, etc. 
Around three sides of the space 
near the door used as a lobby for 
men coming in for material, except 
where the 3-ft. gate enters the stock 
room, 18 a counter made of %4-in. plate, 27 in. wide. 
This is constructed on a frame of 2-in, pipe, joined to- 
gether with tees and elbows, and has a shelf of the 
same material and width beneath the counter. Above 
the counter is a grating of coarse wire, framed with 
l-in. angles and straps, well riveted. This contains a 
window, 24 in. square, for passing out material. The 
counter at each end is used more or less for storage. 
On one end of the counter is a metal cabinet with a 
number of pigeon holes for sandpaper and other azces- 
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corner of the fireproof paint storage room 


series. Against the wall at this corner of the room is a 
metal bench, 16 in. wide and 5 ft. long, on which sets an 
upright locker made of riveted steel plate, with sheet- 
metal partitions forming eight pigeon holes 14 in. by 16 
in., and one partition 20 in. by 14 in. by 16 in. This 
cabinet is made ot %-in. plate and is used for the 
storage of extra brushes, colors, etc. 


Construction of the Shelves and Benches 


Along the west and north walls of the room is a shelf 
made of %-in. plate, 30 in. wide. 
Nine feet of this shelving is located 
along the west wall and 15 ft. along 
the north wall. Beneath these benches 
are two shelves of %-in. plate, all 
riveted on a frame of l-in. by 3-ın. 
steel bars, forged to the proper shape 
for carrying the shelves. These shelves 
are enclosed by doors made of %-in. 
plate. The three doors which enclose 
the shelves along the west wall are 38 
in. high (the height of the shelves 
described) by 25 in. wide. The six 
doors which enclose the shelves along 
the north wall are 34 in. bv 25 in. 
The names of the materials store! on 
the shelves are stencilled on the froni 
of each door. 

Over the shelves on the north side 
of the room are located 30 pigeon 
‘holes, constructed of 1/16-in. plate, 
24 of which are 22 in. by 22 in. by 
14 in. The remaining six holes are 22 
in. by 10 in. by 14 in. These pigeon 
holes are constructed by the welding 
process. 

The top row is used for sandpaper 
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and the remainder for various kinds of paints, etc. 

A two-compartment clothes locker, 24 in. by 16 in. 
and 4 ft. high, is located near the northeast corner of 
the room. It is also made of %-in. plate, welded, and 
has l-in. angles attached to the sides and central parti- 
tion for the insertion of shelves when desired. A box 


All-metal sectional brush-cleaning vats 


made of 1/16-in. metal used for rags and waste is lo- 
cated along the east wall. It is 43 in. by 24 in. and has 
three compartments—one for colored waste, one for 
white waste, and another for rags. The top half of 
the box is made into a hinged, sloping cover. This box 
eliminates the constant danger of fire which is present 
with greasy waste or rags lying about the stock room. 

The 3-ft. by 4-ft. work table located in the center of 
the room is also made of %-in. plate supported with 
legs made of 3-in. angles braced 
with 114-in. straps, all riveted. The 
steam pipes used for heating the 
room are covered with a shield made 
of 1%-in. plate. All shelves, counters, 
etc., are painted and the floors are 
kept spotlessly clean. 


The Brush Cleaning Vats 


Two sets of brush cleaning vats 
have been made which have proved 
of great convenience in keeping paint 
and varnish brushes in good condi- 
tion. Each set consists of eight 
sheet-metal tanks of sector form 19 
in. deep and 11 in. long. Each tank 
is reinforced at the broad end by a 
coarse wire soldered along the top 
edge. The eight tanks together form 
a circular group, 23 in. in diameter, 
and are held together by a small ver- 
tical rod, with a nut and large wash- 
er near the bottom end and a bell and 
thumb screw at the top. A circular 
sheet of 1/16-in. plate, resting on 
three legs 2 in. high and with a cen- 
ter plate, sets on the counter or shelf 
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beneath the trays and supports the rod which holds them 
together. A l-in. métal hoop, soldered around the outer 
edge of this sheet, holds the tanks in place. 

By this arrangement the entire group of tanks is 
easily turned around so that a tank on the back side 
may be removed for cleaning, or the brushes in it 
may be taken out. Each tank is 
stencilled on the outer end with the 
name of the paint or other materia! 
in which the brushes have been 
used, such as “Paint,” “Varnish,” 


“Duco,” etc. This is necessary be- 
cause each material requires a dif- 
ferent solvent for cleaning the 


brushes, which are suspended in the 
tanks by slipping a small piece ol 
wire through a hole in the handle. 
A sheet-metal cover 24 in. in diam- 
eter is used over each group, and, in 
order that this need not be removed 
entirely to reach the contents, about 
one-fourth of it, or half the upper 
part, consists of a hinged lid, which 
is shown turned back in the illustra- 
tion. 


This gives easy access to the tanks. 
If one of the tanks at the back is to 
be cleaned, the set is given a whirl, 
bringing it to the front where it is 
removed, the tension thumb screw 
tightened down again, and the rest of 
the set is again secured to the base. 

In the coach paint shop the arrange- 
ment of the drying racks for doors 
and windows is particularly inter- 
esting. The rack for the doors occupies a space 25 ft. 
long, 8 ft. high and 3 ft. deep along one side of the paint 
shop. Steam pipes are placed behind a 4-ft. partition, 
a few inches from the back of the space. On the front 
of this partition near the top is a l-in. by 6 in. timber, 
into which tapered wooden pegs are set every 3 in. 
throughout the length of the rack. The freshly painted 
doors are stood endwise between these pegs, which 
barely touch them in a small spot. Inverted Vee-shaped 


a 


Thirty-five doors may be dried in this rack at one time 


strips of wood hold the bottoms of the doors apart. 
The rack will hold 35 doors. 

The window rack is of the same length and height 
and is 30 in. deep, with steam pipes in the back at the 


floor. Four vertical 2-in. by 4-in. timbers every 3 ft. 
[O ej 
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Floor plan of the D. & R. G. paint-storage room at 
Denver, Col. 


hold a row each of metal spikes, which are 6 in. long 
and set with a decided downward slope. This prevents 
any possible warping of the painted windows, while a 
minimum contact with the painted surface is secured at 
the extreme edges of the frames. The rack will hold 
80 windows. 


Another Crosshead and 
Piston Separator 


W ITH the usual type of crosshead-and-piston sep- 
arator the pin is inserted in the crosshead from 
the rear, which is often difficult to do if the engine ıs 
not standing properly. Another disadvantage is that, 
when driving home the pulling wedge, the pin has a 


Sleeve Taper S 
Yin” \ 


Section- Crosshead 


Crosshead-and-piston separator designed so that the pin can 
be inserted from the front 
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tendency to back out when the wedge begins to tighten 
on the plunger lever. The piston puller illustrated is 
designed so that the pin is inserted from the front of 
the crosshead. The plunger lever is inserted first, after 
which the pin is placed in the crosshead. A tapered 
sleeve which fits around the rear end of the pin is 
slipped m from the back side of the crosshead. The 
driving wedge is then inserted and driven home. The 
pin is prevented from slipping by the tapered sleeve 
and the collar around the front end of the pin. The 
method of application and the details of the puller are 
shown in the illustration. 


Gage for Checking 
Journal Lengths 


By Earl Chamberlain 


Car Foreman, Southern Pacific, Tucson, Aris. 


HE illustration shows a gage for checking the 

lengths of journals on cars and locomotive ten- 

ders which meets all of the requirements of Paragraph 

208 of the A. R. A. Wheel and Axle Manual recom- 
mended practice adopted in 1928. 

The gage is made of %-in. hardened steel. Slot A 

is 1% in. wide, which dimension gives % in. below the 
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Gage for checking car and locomotive tender 
journal lengths 


dust guard on the back fillet. The lug on the gage at B 
is 1⁄4 in. high. This dimension is given 14 in. above the 
journal surface on the inside face of the collar. The 
gage is graduated in 1/16 in. up to 11 in. It can be 
made longer if desired. Rivet D is stationary in section 
E of the gage. Section F has a slot cut lengthwise and 
slides backwards and forwards on section E. The posi- 
tion on the scale of the pointer on section F corresponds 
with the length of the journal being gaged when the 
end G is out against the journal collar. This move- 
ment is controlled by thumb-screw C. Section E is tap- 
ered from 19/16 in. at one end to 17/16 in. at the other 
end, and section F is tapered from 31/32 in. at one end 
to 34 in. at other end. The purpose of the taper is to 
drop from % in. on the back fillet to 14 in. above the 
face of the journal on the back of the collar. 
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The Florida East Coast engine terminal at New Smyrna, Fla. 


Florida East Coast Engine Terminal 
at New Smyrna 


Performs running and class repairs—Seasonal 


demands for power influences operation 


completed the erection of and the installation of 
equipment in its new engine terminal at New 
Smyrna, Fla., which consists of a nine-stall enginehouse, 
machine shop, power house, and modern facilities for 
servicing locomotives, such as inspection, sanding and 
fueling. A modern plant for treating water was also 
included in the facilities built at that point. 
New Smyrna is located on the east coast of Florida, 
125 miles south of Jacksonville and 400 miles north 


Dewe the year 1925 the Florida East Coast 


of Key West, at the junction points of branch lines to 
Orange City Junction, Benson Junction and Okeechobee. 
This location is strategically favorable in the operation 
of the system for the handling of locomotives both for 
passenger service, and the perishable fruit and vegetable 
business. Other enginehouses are located at Miami 
(Hialeah), Fort Pierce, Bowden and Key West. The 
main locomotive repair shops are at St. Augustine. 
However, owing to the seasonal character of both the 
passenger and freight business of the Florida East 


Locomotive washing equipment—The yard crane used in locomotive repair work performed outside the shop is shown 
in the background 
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Coast, considerable heavy repairs are made at New 
Smyrna. i 
Class repairs are performed in the various engine- 
houses on the line, principally at New Smyrna an 
Hialeah, during the off-season. All locomotives on the 
line are placed in first-class condition during this pe- 


Š Ay 
X Fas riod. As a result of this policy, only running repairs 
» xE and turn-around service are required of the different 
Ša SSS X engine terminals during the busy season. Of course, 
u SS% es some heavy and class repairs are necessary during the 
G ira Y z NN entire year, but this work is kept at a minimum during 

= W È $S the time that the locomotives are badly needed. 

S = 8 ŠŠ & In this connection it should be mentioned that the 
jam Y% A ea, 8 Florida East Coast is one of the few railroads in the 
[x r See Tok, country that is blessed with a surplus of modern power. 
Š g SS f My ee This fact permits the management to utilize its loco- 
ar A motives to the fullest extent possible and at the same 


time to withhold the making of heavy and class repairs 
until business becomes slack during the summer months. 
Sufficient power is available at all times so that the 


* 

& 

N enginehouse forces are able to perform all of the work 
$s reported by the inspector. At practically all times there 
<8 i her 1 ive read ke the place of 

es is another locomotive ready to take the place of any 
SX held out of service. 

S§ Climatic Conditions Factors in Construction of 
È Repair Facilities 


The fact that the enginehouse itself contains only 
nine stalls, eight of which are pit tracks, does not neces- 
sarily mean that the work is limited to that particular 
area. On the layout drawing of the shop buildings and 
tracks it will be noted that there are 18 additional work- 
ing tracks located on the opposite side of the 100-ft. 


O” 
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Layout of the Florida East Coast engine terminal, shop re pair tracks and buildings at New Smyrna, Fla. 


Smyrna in addition to running and class repairs, includ- 
ing Class 3 repairs, which are performed during the off- 
season periods. This work is handled with an average 
force of 102 employees, including machinists, hostlers, 
laborers, etc., and supervisory staff. 

Both incoming and outgoing locomotives use the 
“ready tracks,” Nos. 1 and 2. Both flue and rail sand, 
water and fuel oil can be supplied to the loċomotives on 
either track. The outside hostlers spot their locomotives 
near the two story building which serves as the engine- 
6 men’s wash and locker room. The engineman inspects 
3 the locomotive and makes out his work report which is 
placed in a special receptacle in the locomotive. With 
the work report, the engineman also files a report of de- 


Fo) turntable. One of these tracks is a pit track which is 
Ne equipped with a drop pit for making repairs to engine, 

ls | ip SS trailer and tender trucks. 
FS f -E | Òx Climatic conditions in Florida make it possible to per- 
N l Deg? EEA ys form a large part of the locomotive repair work in the 
| QRS |S gs open during the greater part of the year. During prac- 
S |} SSS E $ è S tically 10 months of the year, it is only necessary to pro- 
S i S8ss S = vide tracks and a substantial floor on which to operate 
Ik: l ess |e trucks and to place tools and benches. Thus the engine 
terminal at New Smyrna should be considered as a 27- 

j stall installation. 

Ave, About 20 locomotives are turned each day at New 


dil. 
House 


S48 lays caused by any mechanical defects on the locomotive. 
SNS {8 If there were no delays, he so states on his report. Two 
Res RTS copies of the delay report are made, one of which goes 
Sse $ o to the road foreman of engines and the other to the 
RRN master mechanic. This report calls for such informa- 
SSS | / 8 tion as the duration of the delay and whether the de- 
S38 //// IW fect occurred when running, starting, stopping or switch- 
E // S ing. It also asks the engineman to state what action he 
EEN // took to repair the defect and what, in his opinion, was 
f Jj $ the cause. 
/ // The inside hostler takes the locomotive at the “ready 
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tracks” to the enginehouse where it receives sand, fuel 
and water. It is then taken to track 9, 10 or 11 in the 
enginehouse. Each locomotive is cleaned en route from 
the sand house to the turntable, with a D. & M. cleaner. 
The location of the washing rack is shown on the lay- 
out drawing of the repair tracks and buildings at New 


Smyrna on page 532. 


Inspecter’s desk located near tracks 9, 10 and 11 


The inspection work is performed in the enginehouse 
on tracks 9, 10 and 11. Here the locomotive is given 
a thorough inspection and all work required underneath 
the locomotive, such as brake rigging repairs, setting-up 
wedges, etc., is performed. Attention is also given at 
this point to the lubrication of boxes and journal bear- 
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ings. The locomotive is then moved to one of the stor- 
age tracks outside the enginehouse. 


The New Smyrna Engine Terminal Is Well 
: Equipped 

One drop pit for dropping driving wheels extends 
under tracks 4 and 5 in the enginehouse. The pit-track 
area of the enginehouse is served with a 10-ton circular 
traveling crane which is used for handling air compres- 
sors, feedwater heaters, etc. Another drop pit is located 
outside under tracks 29 and 30. This pit is used for 
engine, trailing and tender trucks. A long section of de- 
pressed track, shown in one of the illustrations, of suffi- 
cient length to swing four pairs of wheels for chang- 
ing driving wheel tires, is included in track 6. A Brown- 
Hoist yard crane is used outside the shop to remove 
rods, driving wheel tires and other heavy parts. Wheel 
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Dropping a pair of engine truck wheels on track No. 29 
533 


Interior view of the enginehouse—The locomotive in the foreground shows a cracked cylinder about to be welded 


centers are left on the engine and tires are removed 
when the yard crane is available. Four pairs of tires 
are removed, turned and reapplied, ready for service 
in eight hours. 

The layout of machine tools and equipment in the 
machine shop is shown in one of the drawings. The air- 
brake repair room, blacksmith shop, millwright’s re- 
pair shop and toolroom are arranged around the main 
floor which is served with a five-ton overhead electric 
traveling crane. 

The shop buildings are of concrete and brick con- 
struction. All the shop repair buildings and tracks are 
provided with steam, water and air lines. The steam 


pipe lines are laid 8 ft. above the ground on posts of 
concrete construction. Adequate sanitary facilities and 
locker rooms are provided for both white and colored 
employees. The washrooms are equipped with 54-in. 
Bradley wash fountains. Offices for the master me- 
chanic, enginehouse foreman and clerical forces are lo- 
cated in a two-story addition, situated in the angle 
formed by the machine shop and enginehouse. The 
sand house is equipped with a tower, elevator and 
chutes for handling both rail and flue sand direct to 
the locomotive. The entire equipment for drying and 
handling the sand by mechanical means was designed 
and built by the railroad. 


The machine shop 
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Locomotives for Passenger and 
Fast Freight Service 


Canadian National buys 20 locomotives equipped 
with tenders of novel construction—Alloy 


steels extensively used 


20 4-8-4 type locomotives in the design of which 

a number of new and novel features have been 
incorporated. These locomotives, which were built by 
the Montreal Locomotive Works, Ltd., are designed 
for either passenger or fast freight service. They are 
known on the Canadian National as the Northern type, 
and are to be used on long runs which extend over two 
or more divisions. The maximum rated tractive force 
of one of these locomotives is 56,800 lbs. They have 
73-in. drivers, 251%4-in. by 30-in. cylinders, and the boil- 
ers carry a pressure of 250 lb. The total weight of the 
engine is 383,000 1b., of which 232,200 lb. is carried on 
the drivers. 


r | SHE Canadian National recently placed in service 


Steel Underframe Construction Abandoned in 
Design of the Tender 


The tenders of these locomotives are of the Vander- 
bilt type, having a capacity of 11,000 Imperial gallons 
(13,800 U. S. gal.) of water and 20 tons of coal, and 


6151 ie — 
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the stresses imposed on the structure due to dead weight 
and coal and water load, but also to transmit all pull- 
ing and buffing stresses from the rear coupler to the 
engine. The front and back draw castings are of steel, 
designed in suitable saddle form to fit the curved bot- 
tom, having bosses and fitting strips machined to the 
required radius. The front casting has the usual pock- 
ets to receive the drawbar, safety bar and radial buffer. 
The rear casting forms a housing for the draft rigging 
and has a bumper beam cast as an integral part of it. 

These castings are each securely riveted to the bot- 
tom plate by 50 1%-in. rivets provided with counter- 
sunk heads, long enough to extend through the plate 
and a short distance into the casting to ensure a thor- 
oughly water tight joint. The castings are designed 
with a shoulder which butts against the ends of the 
curved plate, as shown in one of the illustrations, for a 
distance along the edge of approximately 5 ft. The 
casting and plate are chipped to a deep vee and are se- 
curely welded together by the electric arc process. In 


p 4 
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Canadian National 4-8-4 type locomotive built by the Montreal Locomotive Works, Ltd. 


are of special interest in that they embody some features 
which, it is believed, are employed for the first time in 
locomotive practice. 

The customary steel underframe has been abandoned 
and the bottom of the tank is formed from a plate of 
sufficient thickness, when reinforced by an internal 
I-beam running longitudinally, not only to take care of 
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addition to the riveting and welding, the castings are 
further secured to the plate by a light weld all around 
the remaining portion of their edges. The center cast- 
ings are also saddle shape, extended to form side bear- 
ings and are secured by 28 rivets in the same manner 
as the draw castings, and welded around the edges. 
The brake cylinder support consists of a steel casting 


535 


securely riveted and welded, and the brake lever guides 
are of bar stock riveted in place. 

The tank barrel plates are secured to the top edges of 
the bottom plate by a double row of 34-in. rivets, a 
tee iron being carried along each edge inside, and which 
extends a short distance beyond the truck centers front 
and back. This construction clamps the plates tightly 
together forming an effective stiffener and a means of 
attaching the transverse brace gussets. A system of 
transverse braces is provided over each truck center 
casting, and at two intermediate points, binding the bot- 
tom structure securely together. Swash plates are riv- 
eted above these braces, which also brace the barrel 
against distortion at its junction with the bottom plate. 
Longitudinal swashes are fitted from the dished head at 
the rear to the coal slope sheet at the front. 

The front plate of the tank carries the Canadian Na- 
tional standard vestibule housing and spring casings. It 
is extended down and reinforced to form jacking arms 
and anchor points for the front truck safety chains and 
to carry the tank valves and the piping connections be- 
tween the engine and tender, no bumper beam is pro- 
vided at the front end. Suitable plate brackets extend 
out from the bottom plate between trucks to anchor the 
inside safety chains and to carry the equipment box 
and auxiliary reservoir. The rear safety chains of the 
back truck are carried from the bumper beam. 

An equipment box of sufficient capacity to house car 
replacers, jacks, chains, etc., is carried between the 


View showing the’ forward construc‘ion of the tender 


trucks on the left side. Ladders and steps are provided 
at all four corners of the tender. The ladder at the left 
front corner is hinged to the front plate of the tank to 
swing clear of the stoker compartment should removal 
of the stoker engine be necessary at any time. Barco 
flexible joints are provided between engine and tender 
for the three air lines on the right side and the steam 
heat and stoker steam on the left side. 

A standard type BK stoker is applied, the stoker en- 
gine being housed in a rectangular compartment built 
into the left side of the tank. A hinged door with two 
catches provides immediate access to the engine for 
inspection or oiling. The conveyor is arranged in the 
usual manner, the space beneath the bed plate forming 
a water bottom. An extra large hinged opening is pro- 
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vided in the back slope sheet to allow access to the gear 
housing, as a hole in the tank bottom for this purpose 
was not permissible. Three transverse filling holes are 
fitted on the tank barrel to dispense with the necessity 
for close spotting at water cranes. The feed-water 
connection is taken from the tank at a point near the 
front beneath the stoker conveyor, through a small steel 
casting with two outlets to which are welded lengths of 
pipe leading to the tank valve supporting castings, the 
whole being riveted and welded permanently to the tank 
structure. The tank valves are Canadian National 
standard, cam operated and are bolted to their supports. 


Table of Principal Dimensions, Weights and Proportions of 
the Canadian National 4-8-4 Type Locomotives 


Railroad occ cect cvescesedeessisescesecevece Canadian National 

Bo tail Beer eeaeee naye ave big Gla (0a'a siete ww ak Kew wie Montreal Locomotive 
Works, Ltd. 

Type E A AAEE LETT -8-4 

SOL VICE! arna aE aAA a e Passenger and fast 


freight s 
25% in. by 30 in. 
Baker-Pilliod four-ring 
14 in 


Cylinders, diameter and stroke ............005. 
Valve gear, type 


Valves, piston type, Size ......c.ccceseeccscecs 


MAXIMUM travel <cch siege Go. see SONETOS 9 in 
QDutside T M acc saters ore AET Rea O PET lfs in 
Exhaust clearance ....::sscccsccscestsvesccs ts in. 


OT or cree rrr rere fs in. 
Weights in working order: 


On drivers.’ o.Succuerea nei AE Sie Seas e DiN 232,200 Ib 
On front trace 551/554 ease ea Ane peso 66,500 1b 
On trailing truck, front wheels .............. 33,800 Ib 
On trailing truck, rear wheels .. : 50,500 Ib. 
Total engine .. 383,000 Ib. 
Total tender 274,600 Ib. 
Total engine and tender .. 657,600 1b. 
Wheel bases: 
DE enaa vas oe talew 9 TAT 19 ft. 6 in. 
Total ‘engine ais oases oaia r AD ASe 43 ft. 10 in. 
Total engine and tender ...........000e0000s 82 ft. 434 in. 
Wheels, diameter outside tires: 
PIN A E EE A EE E E AO 3 in. 
Front uek 6.0264, scmtos aig r E Ea 34% in 
Trailing” Mucki Ont | 5)5.79 44.0504 aaao 34% in. 


Trailing truck, rear 
Journals, diameter and length: 

Driving; Smain® sis ear eon dois viv Hae Cae ee ies 12 in. by 13 in. 

Driving; jothersy aos tennara ain aed oe 10 in. by 13 in. 

Engine: truce OESE A E TT O 7 in. by 10 in. 

Trailing truck, front 7 in. by 12 in. 

Trailing truck, rear 9 in. by 14 in. 


Boiler: M 
TYDE 6a tare Se a TAPES TARAS AG aAA Sagat top 
Steam prelsure irae es F589 oe FAAEA vasa eiA 250 1b. 
Fuel kind 55. scnsearsieciaeg vee Soft coal 
Diameter, first ring, inside ... 80% in. 
Firebox, length and width ... 126% in. by 9634 in. 
Combustion chamber, length . 48% in. 
Tubes, number and diameter . 42—2% in 
Flues. number and diameter 


Length over tube shects ..... 
Grate area 
Heating surfaces: 


Firebox and combustion chamber ............ 315 sq. ft. 
Arch tubes and syphons ..............0c0008 117 sq. ft. 
SE MUON Rnd AUes: 5.655 i SoG nan 08 BORG AONT 3,812 sq. ft. 
Total. evaporative incat.ncdiancaosaradboaisewre 4,244 sq. ft. 
Superheating «css, airis saaa naaa ii 1,931 sq. ft. 
Combined evap. and superheating ............ 6,175 sq. ft. 
Tender: 
EVIE: Vc Seapin Pah pica sow Pelee thoes Raw Vanderbilt 


11,500 gal. (Imperial) 
13,800 gal. (U. S.) 
20 tons 


Wheels, diameter outside tires .............. 34% in. 
Journals, diameter and length .............. 6 in. by 11 in. 
ated maximum tractive force ...........+000 56,800 Ib. 
Weight proportions: 
Weight on drivers + total weight engine, per cent 60.8 
Weight on drivers + tractive force........... 4.08 
Total weight engine + combined heat. surface. 62 


Boiler proportions: 


Tractive force =- comb. heat. surface........000: 00 eee cee eens 9.2 
Tractive force X diam, drivers + comb, heat. sucface........ 672.5 
Firebox heating surface + grate area......... eee eee eee ees 5.12 
Firebox heating surface, per cent of evap. heat. surface........ 10.2 
Superheat. surface, per cent of evap. heat, surface........-.-.. 45.7 


A Jackson oil filter is applied and the feed water heater 
condensate and stoker exhaust pipes are carried into it. 
Track sprinklers are provided between the trucks, sup- 
ported from the equipment box on the left side, and the 
auxiliary reservoir support on the right side. All pipes 
passing through the bottom plate of the tank are welded 
inside and outside, no flanges or screwed connections 
being employed. 

The tanks are carried on two Commonwealth six- 
wheel trucks, with Canadian National standard 34%-in. 
steel tired wheels and 6-in. by 11-in, journals, American 
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Steel Foundries clasp brakes being fitted. A Syming- 
ton swivel-butt Type D bottom-operated coupler in con- 
nection with Miner friction draft gear and Farlow at- 
tachments completes the equipment. 

These tenders present a neat appearance and give evi- 


View showing the method of securing the castings to the 
bottom plate of the tender : 


dence of standing up well under the severest kind of 
service on both freight and passenger trains. 


The Engine and Trailer Trucks 


The engine truck is a four-wheel outside bearing 
truck with floating bushing bearings, grease lubricated. 
The truck wheels are steel tired with-cast-steel spoke 
centers. The truck frames are of Commonwealth de- 
sign and are equipped with the Economy constant re- 


- 
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sistance lateral motion devices. The truck boxes are of 
Vanadium cast steel. High grade cast-iron fixed bush- 
ings are pressed in, and 7-in. by 10-in. bronze bearings 
revolve between the journal and the iron bushing. A 
removable collar on the end of the axle holds the bear- 
ing in place and, at the same time, by its lateral move- 
ment pumps the grease into the bearing. The cover 


_ contains a removable plug for applying grease. A }%-in. 


bronze liner is applied on the inside face of the box. 

The trailing truck is of four-wheel Commonwealth 
design, having steel-tired wheels 3414 in. in diameter 
on the front axle and 48 in. in diameter on the rear 
axle. The front axle floats with a total lateral of 1% 
in., while the rear axle has a total lateral of 3 in. The 
boxes are of the floating-bushing type, similar to the 
engine-truck boxes, and are grease lubricated. 

The boiler is of the straight-top type, with a radially 
stayed firebox. The inside: diameter of the front course’ 
is 80% in., and the outside diameter of the largest 
course is 90 in. In order to save weight the shell 
courses have been made of silicon steel having a ten- 
sile strength of 70,000 to 83,000 lb. and a minimum 
yield point of 38,000 Ib. 

The main driving boxes are equipped with floating 
bushing bearings developed on the Canadian National. 
All other driving boxes have the standard bearings with 
Franklin grease cellars and driving-box spreaders. The 
back end of the main rod and the intermediate side-rod 
connection are also equipped with floating bushing bear- 
ings of Canadian National design. 

The locomotives are fitted with the Baker valve gear, 
with a maximum travel in forward motion of 9 in., set to 
give 1-5/16-in lap, 5/16-in. lead, and 1/16-in. exhaust 
clearance. The piston valve is of the four-ringed type. 

The cylinders and valves are lubricated by four-feed 
Nathan mechanical lubricators of 16 pints capacity for 
long runs. The auxiliaries are lubricated by a three- 
feed Detroit hydrostatic lubricator which is located in 


» 
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Photograph taken in the erecting shop looking toward ae o of the tender as it is about to be lowered onto the 
ruc 
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the cab. The Alemite system of grease lubrication is 
applied to valve motion, spring rigging, lateral-motion 
device, knuckle pins, shoes and wedges, wheel hubs, 
brake pins, tender-truck swing bolster, hanger pins and 
equalizer pins. 

The cab is of the short-vestibule type, of steel con- 
struction with wood lining. Canadian National stand- 
ard turrets are located in front of the cab. The left tur- 
ret is supplied with superheated steam by a 3-in. pipe 
leading irom a connection on the superheater header, 
while the right turret is supplied with saturated steam 
from a direct connection to the boiler. Superheated 
steam is supplied to the air pump, feedwater-heater 
pump, stoker and headlight generator, while saturated 
steam is supplied to the steam-heat line, inspirator, 
lubricator and other.small auxiliaries. 

The whistle—Canadian National standard four-chime 
—is located on the leit side of the smokebox near the 
stack, on the 3-in. superheated-steam line, and is oper- 
ated by a wire cable carried through the handrail on the 
left-hand side. 

A common exhaust pipe on the left side conveys ex- 
haust steam from the air pump and feedwater pump 
through a tee-connection into the feedwater heater lo- 
cated on top of the smokebox. 

The main frames are of nickel-carbon steel, annealed, 
while the cradle castings are of Commonwealth design. 
The shoes and wedges are of cast iron, except at the 
main boxes. The main shoes and wedges are of bronze. 
The cylinders are of nickel iron, with Hunt-Spiller bush- 
ings in both cylinders and valve chests. The pistons 
are of Canadian National standard built-up type, with 
Hunt-Spiller bull rings and Universal sectional piston 
packing rings. 

Special Equipment 


The locomotives are equipped with the Type BK 
stoker, Elesco feedwater heaters, C. F. pumps, Type E 
superheaters, American multiple throttles, Precision re- 
verse gear, two Thermic syphons in the firebox, cast 
steel grates, and the Alco lateral motion device on the 


Reinforced body construction used in lieu of the customary 
underframe 


front drivers. Other special equipment includes a Han- 
cock inspirator on the right side, an improved type Ash- 
croft cut-off control gage and air-operated cylinder 
cocks. The main axles are open hearth hammered steel. 
The main crank pins, side and main rods and piston 
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rods are of nickel steel. The springs are of carbon 
steel except in the engine trucks. 

In accordance with Canadian National practice the 
combined automatic and straight air equipment is pro- 
vided on tenders, a quick-action triple auxiliary reser- 
voir and double check valve being employed. In this 
case an 18-in. brake cylinder with a Type L triple valve 
is applied, the triple valve functioning as an ordinary 
Type P. 

Two World locomotive blow-off valves are located on 
the right side of firebox which can be operated in unison 
from the cab. Both blow-off cocks are connected to an 
L. & C. sludge remover. One has an internal pipe con- 
nection along the bottom of the barrel extending to 
within two feet of the front tube sheet, while the other 
has a pipe connection across the throat with openings 
opposite the side water legs. 


Special Templates 


for the Drill Press 


By Joseph C. Coyle 


HEN drilling holes in a quantity of flat steel 
bars, all laid out alike, a considerable saving of 
time may be made by the preparation of a special tem- 
plate fitted with case-hardened floating bushings which 
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A template for drilling holes in flat stock 


can be used for laying out the holes for guiding the 
drill and for holding the coolant. 

The template is made of a section of 7-in, steel with 
sufficient width to accommodate the widest bar to be 
drilled. A 21%4-in. or 3-in. section of %-in. by 2-in. 
metal, with a set screw inserted near one end, is welded 
to each corner of the template. By using long set screws, 
the template may be held firmly on bars of different 
widths. The holes in the template are made large 
enough to receive the floating bushings, which serve to 
center the drill. A series of templates may be made for 
different kinds of work. The length of the template is 
determined by the maximum number of holes that will 
be bored at one setting. 
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Blacksmiths Hold Thirty-Third 
Annual Meeting at Detroit 


Oxy-acetylene shape cutting, heat treatment of steel and railway 
spring making are among subjects discussed 


tional Railroad Master Blacksmiths’ Association 
was held on August 20 to 22 inclusive at the Fort 
Shelby Hotel, Detroit, Michigan. The total registration 
at this meeting was 222 of which 95 were members of 
the association. The registration of master blacksmiths’ 
was 15 greater than at last year’s convention in Chi- 
cago and during the past year 25 new members have 
been added to the ranks. At the opening session ad- 
dresses were made by Frank Lodge, a Detroit attorney, 
welcoming the association to the city and by A. L. 
Woodworth, a charter member of the association. 
The several reports presented before the convention 
and discussed by the members were on the subjects of 
autogenous welding, heat treatment of steel, machine 
forging, spring making; reclamation and safety first 
work. The greatest interest this year seemed to be on 
the subjects of the shape-cutting machine, the heat 
treatment of tool steels and spring making. During the 
discussion of the paper on autogenous welding and 
cutting, the question of the use of the shape-cutting ma- 
chine came up and the remarks that were made indi- 
cated the need of a more thorough study of the uses of 


T HE thirty-third annual convention of the Interna- 
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this equipment on the various classes of work. The dis- 
cussion of heat treatment of steel and spring making 
emphasized the need of modern shop equipment so that 
increased production may be assured with a confidence 
of uniformity in the quality of the finished product. 
One of the most significant indications of progres- 
siveness in this association was indicated by the action 
taken on the last day of the convention. For several 
years past, there has been a sentiment among some of 
the members of the association that the organization 
might receive a great deal of benefit by a closer coor- 
dination of its activities with those of other national 
organizations the functions of which are of an educa- 
tional nature in connection with the forging, testing and 
treating of modern steels. In the past one of the ob- 
stacles to this has been the construction of the by-laws 
of the association fixing the time of the annual meet- 
ing. The place of the annual meeting has heretofore 
been selected by a vote of the members at each annual 
meeting. This year, the members voted to amend the 
by-laws and to clothe the executive committee with the 
necessary authority to select the time and place of the 
next annual meeting. It was explained by one of the 
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members from the floor that this action would enable 
the executive committee to consider the advisability of 
the association holding its annual meetings co-incident 
with those of other national organizations between 
which a community of interests exists and, if desirable, 
have the authority to fix the time and place of the meet- 
ing so that the greatest value to the membership would 
result. : 

The following committee reports were presented and 
discussed: “Autogenous Welding and Cutting,” by W. 
J. Wiggin (B. & M.) North Billerica, Mass., and A. 
McDougal (Bangor & Aroostook) Derby, Me.; “Car- 
bon and High Speed Steel and the Heat Treatment of 
Steel” by L. Woodrum (C. & O.) Huntington, W. Va. 
and P. T. Curley (I: C.) East St. Louis, Ill. ; “Drop and 
Machine Forging and Tools. and Formers” by F. B. 
Dell (G. T. W.) Battle Creek, Mich‘, J. Lundquist 
(Union Tank Car Co.) Whiting, Ind. and C. K. Abbott 
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The Heat Treatment of Steel 


By L. Woodrum 
Chesapeake & Ohio, Huntington, IW. Va. 


This recommended practice covers the process to be 
followed in the heat treating of plain carbon tool steel. 

Normalizing of tool steel before hardening—Opera- 
tions: Heating and cooling. Heating—Place steel in 
furnace, so as to expose maximum surface area. Heat 
uniformly to a temperature above the critical point, 
about 1475 to 1525 deg. F. Cooling—Remove from 
furnace and cool freely in air. . 

Heating treatment of plain carbon tool steel—Opera- 
tions: Heating for quenching, quenching and temper- 
ing. Heat the steel uniformly from 1410 to 1460 deg. 
F. for hardening. After hardening draw back at a tem- 
perature of from 400 to 500 deg. F. 
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Executive officers of the Blacksmith’s Association for 1929—left to right; Jos. Grine (N.Y.C.); L. C. H. Wiedeman (Big 
Four); Geo. W. Kelly (C.N.J.), chairman, and W. C. Scofield (I.C.) 


(St. L.-S. W.) Tyler, Tex.; “Spring Making and Re- 
pairs” by H. S. Wheal (Wab.) Decatur, Ill., S. Lewis 
(C. N.) Winnipeg, Can. and J. H. Chancy, (Georgia) 
Augusta, Ga.; “Reclamation” by W. Smith (M. P.) 
Hoisington, Kan. and G. H. McLeish (A. T. & S. F.) 
Chicago and “Safety First” by H. Loughridge (P. & 
L. E.) McKees Rocks, Pa., R. Cronier (A. C. L.) 
Tampa, Fla. and M. J. Music, (M. P.) St. Louis, Mo. 

After the discussion of the committee reports on the 
last day of the convention the following officers were 
elected for the year 1929-1930: President, J. P. Reid, 
(M. P.) Kansas City Mo., first vice president, R. F. 
Scott (Reading) Shillington, Pa., second vice-president, 
W. J. Wiggin (B. & M.) North Billerica, Mass., W. J. 
Mayer (M. C.) was re-elected secretary-treasurer. The 
following members were appointed by the incoming 
president to serve on the executive committee for the 
ensuing year: George Hutton (N. Y. C.) Albany, N. 
Y., W. C. Scoffield (I. C.) Chicago, J. J. Eagen (N. Y., 
N. H. & H.) New Haven, Conn. and G. W. Kelly, (C. 
of N. J.) Elizabeth, N. J. 
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General—The recommended, practice for the heat 
treating of tool steel applied to the high quality per- 
formance of tools for general purposes only. For spe- 
cific application, where special structural requirements 
seem to be necessary, deviation from the recommended 
practice must be left to the judgment of the individual. 

Normalizing—A normalizing treatment for all tool 
steels is recommended to obtain a uniform and refined 
grain structure, which enables the operator to predict 
the behavior and performance of the tool steel during 
heating and quenching for hardening. The variation in 
temperature for the different carbon ranges becomes 
evident upon examination of the critical range. A low 
normalizing temperature for high carbon steels (1.25- 
1.50 per cent carbon) which fails to break up the 
massive cementite, results in a brittle structure, since 
the rate of diffusion of the excess cementite depends 
upon the temperature. The higher normalizing tem- 
peratures apply to the lower carbon ranges; the lower 
temperatures to the higher carbon ranges. In other 
words, normalizing temperatures of steel vary indirectly 
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as the carbon percentage rises or falls. Normalizing 
temperatures of steel vary directly with the percentage 
of carbon. 

Heating and quenching—The wide range of tempera- 
ture in the .65 to .80 per cent carbon steel is needed for 
a number of tools around the iow point, and because of 
mass and forms require somewhat higher temperatures 
for quenching. 

Quenching—Water is the universal quenching me- 
dium and by varying its temperature and manner of 
application for the abstraction of heat, almost any de- 
gree of variation of structural conditions of the tool 
steel can be obtained. There are, however, special cases 
where oil may be a more suitable quenching medium. 


Recommended practice for high speed steel—heat 
treatment 


This recommended practice covers the process to be 
followed in the heat treating of high speed steels, heat- 


ting, etc. It is, therefore, usual to use the higher tem- 
peratures for tools such as rough lathe tools, while the 
finer class of tools is hardened at the lower temperature. 

High speed steel should not be held at the high heat 
longer than necessary, since holding at the high hard- 
ening temperatures causes excessive grain growth, 
which subsequently causes brittleness of the hardened 
tools. Tools that cannot be ground after hardening are 
often heated in some suitable bath. 

Quenching—Quench the steel in oil or air from the 
hardening temperature. It is advisable to maintain the 
oil quenching bath at a temperature of from 150 to 200 
deg. F. to eliminate possibility of breakage with intri- 
cately shaped tools. 

Tempering for secondary hardness—Reheat uniform- 
ly in an open furnace to a temperature of from 1,050 to 
1,150 deg. F., for a sufficient length of time and cool 
in the air. 

Cooling from annealing—Cooling in air should not be 


Officers of the Master Blacksmith’s Supply Men’s Association—Left to right; A. E. Jones (Crucible Steel Corp. of Amer- 
ica), chairman of entertainment committee; W. A. Champieux (Oxweld Railroad Service Co.), secretary; C. D. 
Harmon (Chambersburg-National), president; E. J. Jackman (Firth-Sterling Steel Co.), vice-president 


ing for annealing, cooling and heating for hardening, 
and quenching and tempering for secondary hardness. 

Heating for annealing—Heat slowly and uniformly to 
a temperature of 1600 deg. F. and hold for complete 
adjustment and for complete uniformity of grain. 

Cooling—Cool in furnace, or any medium that will 
permit of uniform slow cooling. 

Heating for hardening—(a) Preheating—heat slowly 
and uniformly to 1,500 deg. F. in a furnace of sufficient 
size. (b) Heating for quenching—transfer preheated 
steel to a higher temperature furnace that is maintained 
at a temperature of from 2,250 to 2,400 deg. F., depend- 
ing upon the types of tools being hardened. 

In order to obtain the most satisfactory “red hard- 
ness” conditions, the steel shouid be brought rapidly 
to the higher temperature; but in many cases the char- 
acter of the cutting edges of certain form tools, such as 
milling cutters, threading tools, etc., makes it inad- 
visable to use the higher temperatures, owing to de- 
struction of the delicate edges through blistering, pit- 
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permitted, since air cooling from the annealing temper- 
ature is likely to result in partial hardening of the tool. 

Heating for hardening—It is the customary practice 
always to preheat for hardening in an open furnace, 
since preheating in a salt bath causes the salt to adhere 
to the tool, and the subsequent high temperature treat- 
ment causes unusual corrosion from the salt. Even pre- 
heating in lead is objectionable because small quantities 
of lead adhere. Quenching from the tempering tempera- 
tures is not advisable with high speed steel. 


Shop Tools and Formers 


By F. B. Dell 
Grand Trunk Western, Battle Creek, Mich. 


The master blacksmith who is in a position to draft a 
rough sketch of some particular tool he has in mind 
whereby a much cheaper and better forging can be pro- 
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duced, and submit it to the tool room or experimental 
department to be carried out to completion is indeed for- 
-unate. 

Oftentimes a job is done in the old fashioned way 
simply because a foreman uses good judgment in not 
making a tool because there would not be sufficient of 
that particular work to pay for making one, while on 
the other hand, it sometimes pays to make a tool for a 
single intricate shaped job. In such cases a foreman 
has a wonderful opportunity to display his good judg- 
ment. 

The following are the practices in our forge shop 
which is fairly well equipped and employs thirty-five 
men. 

A first class machinist is maintained at all times for 
the laying out of dies, tools, formers and the upkeep of 
equipment. 

We have no drop hammers or automatic cutting ma- 
chine and all forgings such as main and side rods, mo- 
tion rods, draw bars, spring and brake hangers, piston 
rod nuts, cylinder cock slides, whistle levers, clinker 
hooks, crank pin and crosshead pin collars and many 
other forgings are manufactured in loose former tools 
under the various steam hammers. 

The ends of all forgings, after cooling are sawed to 
exact length on a cold saw eliminating the expensive 
operation of end facing in the machine shop, with the 
exception of some cases where perfect squaring up of 
ends is necessary. One-sixteenth: inch is allowed for 
this purpose. 

Two small bull-dozers equipped with former tools 
and dies for bending all sizes of pipe clips, clinker hook 
and ash hoe handles, angle irons, rings, grab hooks and 
many other light jobs have proved to be labor saving 
machines. 

Angle iron safety bars, various shaped arch tubes, 
foot board hangers and several other cold bending op- 
erations are performed in special dies on powerful hy- 
draulic bull-dozers. 

In the application of high-speed steel dovetailed tips 
to punches and high-speed steel inserts to the punching 
dies, we have found a most economical method in the 
up-keep of punches and dies for punching the slot 
holes in spring plates. When the original carbon steel 
dies and punches become worn or chipped beyond re- 
pair they are annealed and the high-speed steel inserts 
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and tips are applied. Tips and inserts are kept in stock 
for each size of holes. They can be changed in a few 
minutes by the removal of four cap screws. In this 
manner, the expensive forging machine work and heat 
treating of complete new carbon steel dies and punches 
is eliminated as we all know it is only the cutting edges 
that wear out. An illustration and detailed drawing of 
this method are shown in Figs. 1 and 2. 

We manufacture piston valve stems 30% in. long on 
one end and 36 in. long on the other end with a 4-in. 
collar in the center on a 344-in. Ajax forging machine. 


Fig. 1—Punch and die with a high speed steel insert for 
punching holes in spring plates 


To do this a steel casting forming what is ordinarily 
known as the plunger and plunger holder was made in 
one piece with a 25-in. hole cored through the length 
of casting, this forming the short end of valve stem. 
The long end projects out in front of machine against 
the back stop. A 4-in. collar cannot be withdrawn from 
a 3Y%-in. forging machine in the ordinary manner. To 


-EX1 Flat Fillister 


E To Suit—--->| 4 
| H H Head Screws 
I 


—-To Suit--— 


‘ 


r 
i 
1 


K----—4 
Ke 


k-e 


R -—-———--—- a= J 


ODE sta aas 


Fig. 2—High-speed steel tips and inserts in dies for punching holes in spring plates 
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Fig. 3—Two views of the dies for forging piston-valve stems 


overcome this both dies are movable. The die known 
as the stationary die is made 1%4-in. smaller than the 
ordinary die. When the bar is in place with a short 
heat in the center to form the collar, a 114-in. wedge is 
inserted behind the die bringing it out to place or aline- 
ment. After the collar is formed in one operation of 
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Movable Die 
rig. 4—Dies for forging valve stems on a 314-in. Ajax forging machine 
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the machine the wedge is withdrawn allowing the die to 
slide back and the valve stem is readily withdrawn from 
the machine. A photograph and detailed drawing of 
this operation is shown in Figs. 3 and 4. 

About 18 months ago we installed an electric flash 
butt welding machine of standard make, which I believe 
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at that time was the only one in use in a locomotive 
shop. This machine in an average of eight hours per 
week takes care of all welding from one-half to two 
inches in diameter, which covers a multitude of jobs in 
the average forge shop. 

At first we were very skeptical of the welding per- 
formed on this machine, so we took several pieces of 
mild steel and welded them together, after which we 
took several solid pieces from some bars. These were 
all marked on the ends and taken to the laboratory for 
test on a tensile machine. The result of test showed 
us there was but little difference between the welded 
and solid prices. All showing a tensile of approximately 
70,000 Ibs. per sq. in. If anything, the welded pieces 
were the stronger. Of course, the operator must be- 
come familiar with and master the technique of deter- 
mining the proper temperatures on the various metals 
being welded. 

A weld performed on a butt welding machine is up- 
set or larger at the point of the weld than the remainder 
of the bar being welded. While still at welding tem- 
perature, we remove it from the machine and hammer 
the weld down to the size of the bar. One would na- 
turally think that hammering while at a good welding 
heat, the weld would be improved. Such however, is 
not the case as our experience and tests have shown 
they are the same whether hammered or not. 

To date we have reclaimed 15 monel metal feed 
water pump piston rods with but one failure. This 
metal cannot be successfully welded in an open forge 
fire because of the heating process being too slow but it 
can be done by the electric butt process. 

These piston rods, which cost approximately $40.00 
each, always break in the thread on the bottom end. 
We weld on a short piece of monel metal 2 in. in 
diameter of sufficient iength to bring the piston rod back 
to its original length at a cost of $2.00 for the metal, 
machining $4.00 and 68 cents for welding, a total 
of $6.68. 

In reclaiming the above piston rods in this manner 
a total saving of $3.32 is realized on each rod. 

A time study between the forge fire and butt welding 
machine on welding six steel rods ranging in size from 
three-quarter inch to two inch in diameter, after all 
factors, such as labor, blacksmith coal, fan blast and 
electric current cost were taken into consideration, we 
find this work can be done at approximately one-third 
the cost of the forge fire method. 

In installing a butt welding machine one of sufficient 
capacity should be considered as the larger the weld, 
the larger the saving realized, because it takes much 
more time to heat a large piece of metal than a small 
piece in the forge fire. 


Selecting the Apprentice 


By R. E. Baker 
Supervisor of Apprentices, Wabash Railway, 
Decatur, Il. 


GREIT deal has been said on the subject of super- 
visory material. A great deal depends upon the 
judgment exercised in selecting such material. A great 
percentage of the mechanical supervisors have served 
their apprenticeships at various crafts, but notwithstand- 
ing, except in a relatively small number of cases, how 
little attention is paid to the selection of the apprentices. 
A foreman or a mechanic wishes to place his relative 
or friend or possibly merely a deserving young man as 
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an apprentice. What kind of an apprentice? “Oh any 
kind, just so he can learn a trade.” The well-meaning 
sponsor for these young men is using his heart instead 
of his head. True, a certain amount of deference must 
be given to applications sponsored by employees, but un- 
less the list of applicants thus obtained is subjected to 
other tests, a series of round pegs will try to fit them- 
selves into square holes. Most industrial concerns who 
offer a course of apprentice training of any consequence 
and a very few of the railroads demand that their pro- 
spective apprentices be high-school graduates. Whether 
or not this requirement is too drastic to be applied to the 
railroads depends, of course, upon local conditions. 

Before further discussion is carried on as to most 
effective qualifications for an apprentice criterion, the 
question must arise as to what classes of apprentices 
are employed. The old standard regular apprentice 
is predominant. Helper apprentices appear on certain 
railroads and the process of their selection is frequently 
clearly defined in the employees’ agreements or some 
other document. The special apprentice is by the nature 
of things a different proposition. The conditions of 
his employment and the more rigid training he receives. 
will eliminate him if he finds that he has selected an 
unattractive vocation. 

The problem therefore, is confined to helper and reg- 
ular apprentices. 


The Helper Apprentice 


Regardless of the regulations for their selection and 
whether these regulations are or are not in their favor. 
the selection of helper apprentices appears to be and 
should be the easier of the two. They have been em- 
ployed for some time previous to their apprenticeship 
and have been under observation by various supervisors. 
They may have the right to exercise seniority to obtain 
the helper apprenticeship, but a competitive examination 
may be given these senior helpers to forestall the desires 
of those who merely wish the benefits of the periodic 
wage increases. Without these examinations, an opening 
is left to the supervisors to use personal prejudices to 
the advantage or disadvantage of the helper. 

While it is an undesirable condition, most of the helper 
apprentices are heads of families, entailing responsibil- 
ities which are at times burdensome to one whose mind 
should be clear and receptive, yet this disadvantage is 
frequently offset by the steadying influence of home 
life, provided the family atmosphere is congenial. 


Prying Paternalistic Methods To Be Avoided 


Without too much prying or any methods smacking of 
paternalism, the officer in charge should know something 
of the home life of all prospective apprentices, but 
especially of the more mature and less plastic helper 
apprentice. Of the helper apprentice failures noted by 
the writer, an overwhelming majority are directly trace- 
able to domestic disturbances. 

Careful consideration should be given to the seniority 
standing of the helper apprentice. A helper say 28 years 
old finds himself confronted with the possibility of an 
apprenticeship with its attendant advantages and wage 
increases. He has family responsibilities, possibly a 
home partially paid for, but realizes that at the comple- 
tion of his apprenticeship he may not be placed in service 
as a mechanic by his company, or may be placed in service 
at another point on the road. Nevertheless he accepts 
the apprenticeship, optimistically feeling that four years 
is a long way off. 

Completing his time he finds himself in his early 
thirties, and if he is granted no seniority, possibly out 
of a position. True, he most likely will soon find an- 
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other, but it may be in another city which involves con- 
siderable inconvenience and possibly property sacrifice 
to say nothing of the loss to the company of a man of 
some six or seven years experience. 

To sum up the helper apprentice situation, it will 
be found that some of the most notable apprentice suc- 
cesses and at once some of the most notable apprentice 
failures can be found in those who are recruited from 
the ranks of helpers. 


The Regular Apprentice 


The regular apprentice constitutes an entirely different 
problem. While the age limit of the helper apprentice 
is usually around thirty, the regular apprentice usually 
is accepted between the ages of sixteen and twenty-one. 
It is common to find certain educational requirements 
demanded. The application file also usually gives prefer- 
ence to sons of employees. g 

The difficult problem is to pick ffom this list the most 
promising young men. One cannot always tell from 
an interview, whether the boy really wants the trade 
or merely wants a job, or whether he is getting into 
this of his own free will, or because some of his elders 
have convinced him of its desirability. Will he show 
an aptitude for the craft of his choice? Will he, after 
being emploved, get married and have his mind dis- 
tracted by responsibilities too burdensome for his com- 
paratively low wage? True, there is a probationary 
period of six months, but too many probationers rejected 
have a sad effect on the labor turn over and certainly do 
not tend to produce mechanics in the time expected. , 

All supervising officers’whose’ duty it is to place ape 
prentices are familiar with the “nice young man whose 
mother is a widow with five children” who should be 
given a job from the sentimental standpoint. Hard as 
it may seem, a successful apprentice group cannot be 
considered a refuge for the unfortunate, and a super- 
visor who places apprentices from this standpoint alone, 
will not get the expected results at the end of four years. 


How to Avoid Mistakes in Selecting Apprentices 


Regular apprentices cannot be picked by any infallible 
rules, but the selection of boys for whom the following 
questions can he answered in the affirmative will go 
a long ways to avoid apprentice failures. 

Is his home life desirable and wholesome? Is his 
father a good mechanic and if so, will he co-operate 
with the supervisor in keeping the boy in line? Does he 
really desire the craft he has chosen? If he left school 
before his junior year in high school, was it really 
necessary? Are his associates of a desirable character? 
A knowledge of what he is interested in outside of the 
shop is also worth having. It is unnecessary to state 
that proper inquiries have been made as to his personal 
character and that he has been subjected to a rigid 
physical examination. 

After checking these points and a close eye is kept on 
him during his probationary period, the supervising of- 
ficial may feel that his responsibility has been discharged 
and much of the rest depends, not upon the shop in- 
structor or the technical work in the apprentice school 
room, but upon the boy himself. Some one has aptly 
said, “The education of every individual must be chiefly 
his own work.” 

An aid in selecting employees which is being exten- 
sively used at the present by a number of prominent 
corporations are intelligence tests. These well thought 
out and scientifically planned examinations are without 
question indicative of certain mental characteristics, and 
no doubt, go a great way toward the elimination of the 
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uridesirable, but the application of these principles re- 
quires more time than the shop foreman can devote to 
the individual applicant and such methods must be left 
to the apprentice department, or the personnel manager, 
if one is available. 


Revolving Metal 
Small Tool Rack 


By H. H. Henson 


Machine Shop Foreman, Southern, Chattanooga, Tenn. 


N the toolroom reamers, taps and large drills are 
usually kept on wooden shelves which require con- 
siderable floor space and are difficult to keep clean. The 
illustration shows a revolving metal tool rack that 
provides a means bf keeping small tools in a compact 
orderly fashion. 
The rack consists of a length of 3-in. arch pipe which 
is welded into a base made from a piston-head spider. 
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Working drawing of a small revolving tool rack 


Three a cone-shaped tool trays, made of gal- 
vanized iron riveted to 3-in, boiler plate, revolve about 
the pipe center. The trays are held in place on the 
pipe by spacers made of 3-in. gas pipe that fit over the 
center pipe. 

The larger tray is at the bottom with the smaller at 
the top. The dimensions of the three trays are shown 
by the drawing. Each tray is divided into eight sections 
by angle strips welded in place. The ends of the tools 
rest on 2-in. ledges which run around the bottom of 
each tray. The overall height of the rack is 771%4-in., 
and it rests on a base 24 in. in diameter. 
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Elevation and cross sections of the Reading 2-10-2 type locomotives 
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Reading 2-10-2 type rebuilt from a 2-8-8-2 type compound locomotive 


Reading Builds Heavy 2-10-2 
Type Locomotives 


Built to meet demand for higher speeds—61 1-2-in. 
diameter drivers—T ractive force 90,500 Ib. 


HE Reading recently placed in service two Santa 

Fe 2-10-2 type locomotives which were built in 

its locomotive shops at Reading, Pa. These 
locomotives were converted from two Mallet compound 
2-8-8-2 type locomotives which were equipped with 
5514-in. drivers, and were designed for operation at 
relatively slow speeds. The 2-10-2 type locomotives 
have driving wheels 61% in. in diameter and develop a 
tractive force of 90,500 Ib. The total weight is 439,900 
lb, which is believed to be the heaviest weight of any 
locomotive of the 2-10-2 type ever built. It compares 
closely with the Pennsylvania Class NIs, 2-10-2 type, 
which weighs 435,400 Ib., of which 351,300 Ib. is carried 
on the drivers. The total weight of the Reading loco- 


Comparative Table of Dimensions, Weights and Proportions 


Railroad gai; AEAEE AERD SENES oe Reading, sie 
e of locomotive ... . ©. -.seee -10- -8-8- 
A TTET EA E K1-Sa N1-Sa 
Builder sisese cresen onide 3% nase Reading Baldwin Loco- 
motive Works 
Services E STARALA TAOS Freight Freight ; 
Cylinders, diameter and stroke 30% in. by 3226 in: and 40 in. 
in. y in. 
Valve gear, type ....... Walschaert Walschaert 
Valves, piston type, size i 14 in. 
Maximum travel ...... 6% in. 6% in. l.p. 
6 in h.p. 
Outside, Bp sopacen sneon tE 1 in % in. l.p. 
1% in. h.p. 
Exhaust clearance ............000000s 1/16 in. % in. Lp. 
? % in. h.p. 
Lead: in fall gear - sce conn ovies6 tees % in. % in. lp. 
% in. h.p. 
Weights in working order: 
On GPivers: P N AT T 353,050 1b. 435,200 1b. 
ON ODE UCE nc ena ik nD EA 31,075 1b. 23,000 1b. 
On trailing truck .............+-555- 55,775 Ib. 20,300 1b. 
Total! OAE 5s ji bccs:oce oscsgecaleieys' aisralere ia 439,900 Ib. 478,500 1b. 
TORI E E crema saere 228,160 Ib. 
Total engine and tender ............ 668,060 Ib. 630,000 Ib. 
Wheel basis: 
Drivisig: suacecengsats oe ees cours eae 22 ft. 39 ft. 8 in. 
Rigid ...... 22 ft. 14 ft. 0 in. 
Total engine ............ 42 ft. 1 in. 55 ft. 10 in. 
Total engine and tender .. 84 ft. 5 in. 83 ft. 214 in. 
Wheels, diameter outside tires: 
Drivitige ids das paosatintss aires ona 61% in. 55% in. 
Eroni truck: Aaen dora k DNE S ofits 33 in. 
Erana truck: ana acetates seas ete 42% in. 33- in. 
Journals, diameter and length: 
Driving, main ... .........eeeeeeeee 11 in. by 13 11 in. by 13.in. 
in. 
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Driving, others ........ 0.0002 eee eee 11 in. by 13 in. 


Front? ‘track? 0246045 heyishesdianGi@asa, fanned 7 in. by 11 in. 
Wrailing - truck: : si see2 Giewenciendcede T 7 in. by 11 in. 
Boiler: y 
A A TE EEEN eves o's Conical Conical 
Steam pressure a a a AA 220 Ib. 210 Ib. 7 
Rael erae era ESWE a a Hoe EESE Anthr. and bit. Anthr. and bit. 
mixed mixed 
Diameter, first ring, outside ......... 90 in. 90 in. 
Firebox, length and width .......... 144% in. by 144% in. by 
108 3/16 in. 108 3/16 in. 
Combustion chamber, length ........ 46 in. 46 in. 
Tubes, number and diameter 244-2% in. 277-2% in. 
Flues, number ani diameter . 58-5% in. 50-5% in. 
Length over tube sheets f 22 it S sims. 2- ft. 
Grate réa rosi oes edsr dan aE Ta 108 sq. in. 108 sq. in. 
Heating surfaces: 
Firebox and combustion chamber .... 348 sq. ft. 358 sq. ft. 
a, sheds RS LTT T O8 ft. asa 
Tubes and flues seora ieaS M Gaa 5,056 sq. ft. 5,389 sq. ft. 
Total evaporative ...............-06. 5,502 sq. ft 5,747 sq. ft. 
Superheating 6 sy. sa T TEET 1.240 sq. ft. 1,436 sq. ft. 
Comb. evaporative and superheating .. 7,342 sq. ft. 7,183 sq. ft. 
Tender: 
Water capacity ............ eee e aneas 12.000 gal. 8,000 gal. 
Fuel’ Capachty- ddira uann ove. ee 18 tons 13 tons 
Wheels, diameter outside tires ...... 36 in. 36 in. 
Journals, diameter and length ........ 6% in. -by 6 in. by 11 in. 
12 in. 
Tractive: force. aiieieo ie 90.500 1b. 98,400 Ib. 
Weight proportions: 
Weight on drivers — total weight en- 
gine, per cent ... 80.5 91.2 
Weight on drivers — tractive force... 3.89 4.4 
Total weight engine — comb. heat. sur- 
PERCE S SO Obese LAS Hees sake nee 59.8 66.6 
Boiler proportions: 
Tractive force — comb. heat. surface 12.34 13.7 
Tractive force X dia. drivers —- comb. 
heat), suriace: 1659.50 cacanpeeseseO nas 838 760 
Firebox heat. surface — grate area.... 3.22 3.32 
Firebox heat. surface. per cent of evap. 
Keat Uria. kreit d aaea apni 6.32 6.23 
Superheat. surface, per cent of evap. 
eats; Surface’ E T 33.4 25.2 


motives is exceeded by the Texas & Pacific 2-10-4 
types, which weigh 448.000 1b., but which carry a total 
of only 300,000 Ib. on the drivers. Although the Read- 
ing 2-10-2 type locomotives are of unusually large size 
and weight, it is said that they can easily negotiate 
16-deg. curves. 

The original Mallet type locomotives, Class N1-SA, 
which were replaced by the 2-10-2 types, developed a 
tractive force of 98,400 Ib. They were equipped with 
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high-pressure cylinders, 26-in. by 32-in., while the low- 
pressure cylinders were 40-in. by 32-in. The boiler 
pressure was 210 Ib. per sq. in. A comparison of the 
principal dimensions, weights and proportions is shown 
in the table. 

The 2-10-2 type locomotives, Class K1-SA, have 3014- 
in. by 32-in. cylinders and operate with a boiler pressure 
of 220 Ib., an increase of 10 lb. over that of the original 
power. The tractive force of 90,500 lb. which they de- 
velop is a decrease of 7,900 Ib. from that developed by 
the Mallet type. They have a weight on the drivers of 
353,050 1b., which gives a factor of adhesion of 3.89. 
Of the total weight on the drivers, 72,350 Ib. is carried 
on the No. 1 drivers, 63,925 lb. on the No. 2 drivers, 
78,625 Ib. on the main drivers, 69,500 Ib. on the No. 4 
drivers, and 68,650 Ib. on the rear drivers. 

The frames are connected and braced with five heavy 
box-section cast steel crossties bolted to each frame. 
Two of these crossties serve as supports for the brake 
cylinders, four of which are required. Two 12-in. 


cylinders are used-to brake the two front pair of driv- 


ers, and two 14-in. cylinders to brake the main and two 
rear pairs of drivers. 

The boiler, except for a few changes, is the same as 
was used on the original Mallet type. It has a diameter 
of 102 in. over the largest course. The firebox is 
14414 in, long by 108 3/16 in, wide, giving a grate area 
of 108 sq. ft. 

The main drivers are made with the solid back end, 
and have a floating brass bushing. 

The new engines are provided with larger tenders, 
which have a capacity of 12,000 gal. of water and 18 
tons of coal. The tender frame is of the Commonwealth 
cast steel type, made in one piece, and fitted with four- 
wheel flexible side-frame cast steel trucks having 614-in. 
by 12-in. journals. 

The equipment on the engine ,includes two Westing- 
house cross-compound air compressors, Sellers exhaust- 
steam injector, thermic syphons, Ashcroft cut-off con- 
trol gage, and du Pont Simplex Type B stokers. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroed officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Another Case of Rule 32 


Fort Smith & Western coal car No. 5769 was dam- 
aged on the Missouri Pacific on September 12, 1927, 
the damage consisting of the following: Two center 
sills broken; four inter-sills broken; eight coal sides 
broken; eight ccal end-gate boards decayed and broken; 
two end sills broken; 30 ft. of decking broken; train line 
bent and broken: truss rods bent and broken, and two 
built-up body bolsters rusted out and crushed. 

The Missouri Pacific first reported the car under A. 
R. A. Rule 112 without waiting for reports showing 
the circumstances under which the damage occurred, 
to comply with the requirements of the per diem rule. 
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When complete reports pertaining to the car were re- 
ceived it was found that the car was subject to the 
provisions of A. R. A. Rule 120 and disposition re- 
quested accordingly. A previous decision of the com- 
mittee warranted the reversing of the responsibility 
where the records support such action. The Missouri 
Pacific also reported that the car had broken in two 
under ordinary handling without any of the provisions 
of A. R. A. Rule 32 having been violated. No car in 
the train had been derailed. The owner contended that 
the handling line was not justified in reversing its first 
disposition of the car. Furthermore, it pointed out 
that according to provisions of Rule 44 the handling 
line must furnish a statement to show the circumstances 
under which damage occurred in ordinary handling in 
order to establish responsibility of the car owner for 
the repairs. Since the timbers of the car showed no 
decay and no weakened condition, the owner was of 
the opinion that the car had been damaged in unfair 
usage. 

In reaching its decision the Arbitration Committee 
stated that ‘‘from the evidence presented, the car was 
not damaged under any of the provisions of Rule 32 
and, therefore, the car owner is responsible.”—Case No. 
1595—Missouri Pacific vs. Fort Smith & Western. 


Tank Car Head Fractured in Switching Service 


While S. I. M. X. car No. 1585, loaded with crude 
oil, was being switched on December 30, 1926, in the 
yard of the Indiana Harbor Belt Railroad, it was dis- 
covered to be leaking due to a 46-in. crack in the tank 
head at the top knuckle dye mark, at the B end of the 
car. The owner requested a defect card which was re- 
fused on the basis that the damage was caused by a 
hair line check that was developed at the time the head 
was flanged. The handling line contended that the tank 
head fractured in ordinary switching service and that 
no other part of the car had been damaged. A section 
of the head had been sent to the testing department 
which submitted a report to the effect that the material 
was sufficiently strong to withstand the shock and that 
the failure was undoubtedly due to a hair line crack. 

In its decision the Arbitration Committee stated that 
“the failure of the tank head was due to a defect in 
the material. The owner is responsible under Rule 32, 
second paragraph.” —Case No. 1596—Simms Oil Com- 
pany vs. Indiana Harber Belt Railroad. 


Rule 32 Again 


Central Railroad of New Jersey car No. 49829 was 
damaged on the N. Y. N. H. & H. on March 31, 1927, 
and was reported to the owner May 2, 1927, with a re- 
quest for disposition under A. R. A. Rule 120. The 
owner contended that, since the car was the first one 
struck by four loaded cars and since the riders were 
unable to check the speed of the cars under six miles 
an hour before striking, the case should be handled in 
accordance with Interpretation 16 of Rule 32. The 
handling line contended that since the car had only two 
longitudinal sills damaged it did not come within the 
provisions of Rule 44 and as the car was not derailed, 
cornered. sideswiped. or subject to any unfair handling 
as defined by Rule 32, the defects constituted owner's 
responsibility. 

The decision of the Arbitration Committee was to 
the effect that “the car was not subject to any of the 
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unfair conditions of Rule 32 in effect at the time of 
the damage. The owner is responsible.” —Case No. 
1597—Central Railroad of New Jersey vs. New York, 
New Haven & Hartford. 


Air Brakes Cleaned Within Time Limited Because 
of Renewal of Broken Air Reservoir 


On December 1, 1926, the Chicago & Eastern IIlinois 
cleaned the entire air-brake equipment on Southern 
Pacific car No. 61367 because of a broken air reservoir. 
The equipment had last been cleaned on August, 1926, 
by the Southern Pacific. The C. & E. I. claimed that 
since the air reservoir had been broken it was justified 
in cleaning the cylinder and triple valves and billing the 
owner. The Southern Pacific claimed that the reservoir 
is not an operating part of the brake equipment and that 
the renewal of it is not sufficient cause for cleaning the 
cylinder and triple valves at the same time when other- 
wise in good condition. 

In rendering its decision the Arbitration Committee 
stated that “the renewal of the broken reservoir did not 
justify the cleaning of air brakes within the time limit. 
The charge of the Chicago & Eastern Illinois should, 
therefore, be cancelled.” —Case No. 1598—Southern 
Pacific vs. Chicago & Eastern Illinois. 


Extensive and Unauthorized Repairs Claimed 

St. Louis-San Francisco cars Nos. 124235, 34003 and 
30721, were repaired by the Wheeling & Lake Erie dur- 
ing October, 1927, for which repairs the owner declined 
payment, claiming that extensive repairs had been made 
in violation of Supplement No. 1, Rule No. 1, Para- 
graph b, effective August 1, 1927. The repairing line 
claimed that the repairs made were necessary for the 
safety of the lading and of the trainmen. 

The Arbitration Committee sustained the repairing 
line in the following decision: “The repairing road had 
no direct connection with the home road. The cars in 
question were not subject for disposition under Rule 
120. Your committee has analyzed the details of repairs 
made to the three cars and finds no exception to the 
statement of the repairing line that the repairs were 
necessary for the safety of the lading and trainmen.”— 
Case No. 1592—St. Louis-San Francisco vs. Wheeling 
& Lake Erie. 


Handy Chuck for 
Machining Bolts 


By J. A. Pullar 
Driving-Box Foreman, St. Louis-San Francisco, 
Springfield, Mo. 


HE lathe bolt chuck shown in the illustration has, 
after several years of service, proved its super- 
iority over the conventional lathe dog from the stand- 
point of safety and increased production. The chuck, 
which is 4% in, in diameter, is bored and threaded at 
one end so that it can be screwed onto the end of the 
lathe spindle. The other end of the chuck is machined 
to receive the bolt head which centers itself on the lathe 
center. The bolt is kept from turning by a 3¢-in. set 


September, 1929 Railway 


Mechanical Engineer 


"Hole for Jpranier 
I Wrench, > 


1 


ba 
ae Ee 


-—--—----4, 


[s 
i 


Principal dimensions of the bolt chuck which is screwed 
into the lathe spindle ; 


screw with square threads. When round-headed bolts 
are machined, the bolt head is held in a hexagon-shaped 
bushing which is put into the chuck and held in place by 
a set screw. If it is necessary to machine a stud on a 
lathe, one of the threaded ends is screwed into a hexa- 
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For Threaded Bolts 


Two different bolt holders for use in the chuck 


gon-shaped bushing which is threaded inside to receive 
the stud. A centered plate is welded on one end of this 
bushing so that it can be centered in the chuck. This 
bushing is also held in place by the regular set screw. 
Different sizes of these bushings must be made to ac- 
commodate various sizes of studs and bolts. Spanner- 
wrench holes 3 in. in diameter are provided for quick- 
ly applying the chuck. 


Cabs weighing from 1,500 to 2,000 lb. can be easily handled 
with the crane type truck as shown above 
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General drawing of the Santa Fe 70-ton gondola built by the American Car & Foundry Company 
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Santa Fe 70-ten goudola built by te American Car & Foundry Company 


Santa Fe Gondola Has Cast Steel 
Underf rame 


Casting for car used in Texas sulphur trade 
weighs 19,000 Ib.—Resistance to 


corrosion adv antageous 


HE Atchison, Topeka & Santa Fe received, in 
1927, an order for 150 gondola cars of 70-tons 
capacity each, 53,500 1b. in weight and 40 ft. by 
9 ft. by 5 ft. 21⁄4 in. inside dimensions. These cars, 
built by the American Car & Foundry Company, have 
two features of more than ordinary interest. First, being 
intended for the transportation of sulphur between Texas 
mines and the docks at Galveston, the cars are made as 
highly resistant as possible to the combined corrosive 
action of sulphur and an atmosphere impregnated not 
only with moisture and salt from the Gulf of Mexico. 
but with sea shell dust which, accumulated in past cen- 
turies, is found in large deposits in that part of Texas. 
Since cast steel has much higher resistance to corrosion 
than pressed steel shapes, the latter, material is used as 


little as possible in the construction of the car and all 
parts of the underframe are made in a single steel casting 
which weighs 19,000 1b. 

Second, the fact that these cars are not interchanged 
but are used on a single road and territory, transporting 
but one commodity and being subject to uniform loading 
and operating conditions, makes it relatively easy with 
careful supervision to secure accurate information re- 
garding the comparative performance of various special- 
ties used on the cars. For example, seven different types 
of draft gears were applied to cars built in 1927, and 
periodical inspection is being made of the various special- 
ties and performance records are kept. After the cars 
have been in service a sufficient length of time, it will 
be possible to determine what the comparative service 


The One-Piece Cast Steel Underframe Furnished by the Commonwealth Steel Company 
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performance of all the different appliances has been. 


Underframe of One-Piece Cast Steel 


Steel underframes for freight cars are usually made 
of pressed steel shapes riveted together, but the under- 
frame for the Santa Fe sulphur car is made in a single 
steel casting, manufactured by the Commonwealth Steel 
Company, Granite City, Ill. Included in this casting are 
the center and side sills, bolsters, end sills, all cross mem- 
bers, diagonal braces and stake pockets. The buffer 
blocks or striking castings, the draft lugs, and the 
brackets for the air-brake cylinder and reservoir are 
cast integral. The center plates on the underframes ap- 
plied to cars built in 1927 were riveted, but on later 
frames these are also being cast integral. The draft- 
gear pockets will take any standard gear meeting the 
A. R. A. dimensions. This cast steel underframe is not 
only highly resistant to corrosion but, owing to care- 
ful distribution of weight where needed, it possesses un- 
usual strength and is expected to require less in the 
way of maintenance than a fabricated steel frame. The 
weight is slightly more than that of a fabricated steel 
frame of equivalent strength. 

Other parts of-the sulphur car superstructure include 
end-sill angles riveted to the underframe and pressed- 
steel end stakes united to the corner posts and diagonal 
braces by end chord angles. These, the only fabricated 
steel parts of the car, are made of copper-bearing steel. 
One-half of the required number of side stakes are 
5%4-in. by 614-in. yellow pine; the remaining side stakes 
are cast steel and the side and end plank of 21%4-in. pine. 

A double course wood flooring is laid in the car to 
serve as a protection against the severe service encount- 
ered in loading and unloading with grab buckets. The 
lower floor, laid crosswise, consists of 2!4-in. ship 
lapped yellow pine and extends under the side and end 
planks. The top floor, laid longitudinally with butt 
joints, is made of 1!4-in. yellow pine, secured to the 
underframe by 1%4-in. carriage bolts fitted with No. 2 
Grip holding nuts. This top floor extends only to the 
side and end planks so that it can be readily removed 
and replaced where necessary. 

American Steel Foundries cast steel bolsters with the 
Barber lateral motion device and Dalman type truck 
frames with integral journal boxes are used on these 
cars; also Cresco No. 2 Plus brake beams and Schaefer 
drop-forged Type B brake levers. The side bearings 
are of the Barber single roller type. Air brake equip- 
ment is of the Westinghouse schedule KD-1012 type 
with special tested air brake fittings. Train lines applied 
to cars built in 1927 are made of leadized pipe furnished 
by the Locomotive Terminal Improvement Company. 
Chicago; later cars are to be equipped with copper-bear- 
ing steel pipe and leadized nipples. The hand brakes 
are designed to develop the full braking power on the 
car. The cars built in 1927 are equipped with Ajax 
and Klasing hand brakes. 

Among other materials being tested on the cars built 
in 1927 are the 33-in. wheels which consist of three 
different types: Rolled-steel multi-wear wheels, fur- 
nished by the Illinois Steel Company; double-plate cast 
iron wheels, by the American Car & Foundry, and single- 
plate reinforced flange wheels, by the Griffin Wheel Com- 
pany. The 6-in. by 1l-in. journals are equipped with 
Magnus metal bearings and Sates bearings. Spring 
packing is used in the journal boxes. Type M journal- 
box lids, furnished by the Railway Steel Spring Com- 
pany, are applied to these cars. Both Thornburgh and 
Chaton dust guards are used. The 6-in. by 8-in. couplers 
are of the A. R. A. standard D type with Imperial un- 
coupling arrangement. 
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Marking Off Lanes 
On Shop Floors 


N many large industrial plants and railroad repair 
shops it has become common practice to mark off 
with white lines lanes or paths which are to be 
kept clear at all times. These lanes are used by indus- 
trial trucks with trailers, or by hand trucks, to deliver 
material and supplies to and from the store rooms 
and between departments. It is, therefore, important 
that the borders of these lanes always be kept marked 
plainly to avoid delays in the handling of supplies and 
materials through the various departments of the shop. 
A recent inspection of several railway shops showed 
that the borders of these lanes were painted on by 
hand and, upon inquiry, it was found that it required 
from ten to twelve man-days each week to keep them 
in shape. 
A small border painting rig, similar to the one shown 
in the illustration, can easily be made in any shop to do 
this work. Two men using it can do the same work as 


IN «$'Gate Valve 


Paint 

Can. 

Supply Pipe 
with Valve 


li 


Paint Brushes Direction 
of Travel 


Device for marking off lanes on shop floors 


ten men using brushes. Two men will make better 
progress than one, since one of them can go ahead and 
move anything that may be lying on the border, there- 
by allowing the man operating the machine to keep in 
motion and eliminating the necessity of shutting off the 
valve located between the supply can and the two paint 
brushes. 

The border marker is made by mounting a pair of 
hand-truck wheels on an axle, one end of which is ex- 
tended and on which are mounted the two paint brushes. 
These brushes are made the width of the border line 
desired. A frame is built onto the axle which serves 
as a support for the five- or ten-gallon paint tank. A 
feeder pipe leads from the tank down to the front paint 
brush. The outlet of this pipe is placed against the 
brush near the top of the bristles. A control valve 1s 
placed in the supply line between the brushes and the 
supply tank. 

The front brush distributes the paint and the second 
brush smooths it out to an even finish. The brushes , 
are placed on the right side so that the man operating 
the rig will be going with traffic and will not be walking 
on the fresh markings. Placing “fresh paint” signs at 
intervals along the line will serve as a reminder to work- 
men, not to step on the line. 
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Canadian Pacific Portable Lumber 
Painting Machine 


Saves labor and material and does not endanger 


the health of 


shops of the Canadian Pacific, which form a part 

of the Angus shops located at Montreal, Que., re- 
quire each day approximately 100,000 lineal feet of 
painted lumber. Formerly this lumber was painted by 
hand. This required much labor, wasted paint, the 
boards were not painted uniformly, and it was not 
possible to meet the demands of the car shops. 

The brush method of painting lumber has been re- 
placed by a patented totally-enclosed portable painting 
machine, the output of which is wholly dependent upon 
the rapidity with which the lumber can be fed into the 
machine, 

The construction of the machine can be roughly di- 
vided into four principal parts: The spraying chamber, 
the feeding mechanism, the spray condenser and the 
air dryer. The machine, which is supported on four 
wheels, is encased in sheet steel so that it can be readily 
cleaned and is made weatherproof so that no water can 
enter. The detachable roof over the spray chamber 
is constructed in the form of a gable so that the paint 
will run down its sides back into the tank instead of 


T large passenger-car and the freight-car repair 


the workmen 


dripping onto the lumber as it passes through the ma- 
chine. A rectangular opening is cut in each end of 
the metal box so that the lumber may pass through in 
a horizontal position. 

A platform with adjustable sides is built onto the 
end of the machine where the lumber enters the spray 
chamber. The lumber is fed through the machine by 
two grooved iron rollers, the lower one of which is 
keyed to the drive shaft of an air motor. The upper 
roller is adjustable to the thickness of the boards. The 
feeding mechanism can be adjusted to take boards 4 in. 
thick by 12 in. wide. Three round bars, placed parallel 
to each other inside of the machine on a level with the 
lower feed roller, serve as supports for the lumber as 
it passes through the machine. One board pushes the 
preceding one out of the machine. 

Lumber can be fed through the machine at a speed 
ranging from 60 ft. to 200 ft. per min., depending upon 
the condition of the lumber and the amount of paint 
to be applied. If the boards are to receive a thin prim- 
ing coat, the rate of feed is increased, but if a heavy 
coat of paint is desired, the lumber is fed through slow- 


Interior view of the machine showing the arrangement of the spray nozzles 
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ty. The speed is controlled py the air-motor throttle. 
As the lumber passes through the spray chamber, it is 
painted by 16 spray nozzles, eight located on each side of 
the chamber. As shown by one of the illustrations, the 
three lower nozzles on each side of the chamber spray 
the lower side of the edges of the lumber, while the 
five upper nozzles spray the remainder of the boards. 
The nozzles consist of two parts: An air nozzle and a 
paint nozzle. The two nozzles, one containing air and 
one the paint material, are set at right angles to each 
other and the tips so adjusted that a vacuum is created, 
thereby insuring practically perfect atomization. The 
direction of the sprays can be regulated by levers located 


Front view of the machine showing the feeding mechanism 


at the rear end of the machine. Thus, as the lumber 
leaves the machine, the operator can see the amount and 
distribution of paint on each piece and regulate the 
spray nozzles accordingly. From each nozzle extends 
a pipe to the bottom of the tank, to the end of which 
is attached a screened intake. The flow of air to each 
set of nozzles is controlled by a series of valves located 
along the front side of the machine. 

A ¥-in. diameter agitator pipe, in which is drilled a 
series of %-in. holes, extends across the bottom of the 
tank. This pipe is used to agitate the paint when start- 
ing up in the morning and at any time during the day 
that the paint becomes unduly thick. 


* bo- Spray Condenser 


The design of this machine is such that no paint 
fumes or spray can escape. This makes it possible for 
the machine to be used indoors with perfect safety to 
the workmen and without covering everything in the 
immediate vicinity with a coat of paint. Since air 
pressure is built up within the chamber, it must be re- 
lieved so that fumes from the sprav nozzles will not be 
forced out around the machine. The pressure escapes 
through a 4-in. diameter pipe. 5 ft. long, which connects 
to the bottom of the spray condensers. A Y-in. air 
pipe for accelerating the exhaust draft is also connected 
to the bottom of the condenser. The top of the con- 
denser is closed with a lid which is counterweighted by 
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a nut on a rod so arranged and balanced that the pres- 
sure of the outward flowing air will raise the cover and 
permit the exhaust air to escape. 

The exhaust draft carries a certain amount of paint 
with it which would escape to the atmosphere if it were 
not condensed and fed back into the tank. The con- 
denser consists of a rectangular outer metal shell in 
which is contained a removable rectangular core per- 
forated with %-in. diameter holes. Inside of, and at- 
tached to the sides of the perforated core, are four 
triangular baffle plates, which form a pyramid, the apex 
of which is at the top center of the core. The paint 
spray carried by the air exhaust into the condenser 
strikes these deflecting plates, condenses and flows 
through a 2-in. pipe that leads from the bottom of the 
condenser to the bottom of the spray chamber. This 
condenser serves the dual purpose of preventing any 
paint from escaping to the atmosphere and of reclaim- 
ing all paint carried in the exhaust air. 


The Air Drier 


An air dryer, designed to prevent the moisture in the 
compressed air from freezing when the machine is oper- 


Arrangement of machine and trucks when in 


operation: 1—Spray condenser; 2—Pips 
through which condensed paint flows 
back into the machine; 3—Air drier 


ated outdoors during very cold weather, and also to 
prevent such moisture at any time from getting in the 
paint, is attached to the rear of the machine. If the 
moisture freezes, it will interfere with the proper oper- 
ation of the spray nozzles. The drier consists of a 
4-in. pipe, 3 ft. long, into which the air supply pipe is 
tapped 10 in. from the bottom to permit the moisture 
from the air to settle there. The dry air passes up and 
out of the top of the 4-in. pipe into the pipe that sup- 
plies air to the spray nozzles. During cold weather a 
small quantity of alcohol is poured into the 4-in. pipe 
through a filling cock located at the top of the pipe. 
The alcohol settles to the bottom of the pipe and, as 
the air passes up through the pipe, it carries with it 
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a sufficient amount of the alcohol fumes to prevent 
any remaining moisture in the air from freezing. A 
drain cock is provided at the bottom of the pipe to 
drain off the water at any time during the day. 


Operating Data 


The spray tank, which normally holds 50 gal. of 
paint, can be filled either through the removable roof 
or through a funnel permanently attached to the re- 
claimed paint pipe, which leads from the condenser to 
the spray chamber. The location of this funnel and the 
air dryer is shown in one of the illustrations. 

Four attendants are usually required to operate the 
machine, two for passing the lumber through the ma- 
chine and two for piling up the painted lumber. Dur- 
ing a recent test run with a full crew of four men 
operating the machine, 42,657 lineal feet of lumber was 
painted in eight hours by one machine. The quantity 
of paint used during the day’s run was 35.85 imperial 
gallons, averaging 1.121 gal. for each 1,000 sq. ft. of 
surface, or 892 sq. ft. per gallon. The labor cost per 
1,000 lineal feet was 31 cents and the material cost per 
1,000 sq. ft. covered, $1.23. The labor cost includes all 
operations necessary for attending to the machine, as 
well as placing loaded and unloaded trucks alongside 
of the machine, and all of the labor involved in feeding 
the lumber through the machine and hauling it away. 
The painted lumber is taken directly from the pain: 
machine to the cars on which it is to be applied. 


Integral Piston Rod 
and Crosshead 


N six of the 2-10-4 Type locomotives, built for the 

Chicago, Burlington & Quincy and described on page 
427 of the August, 1928, Railway Mechanical Engineer, 
a new design of integral piston rod and crosshead has 
been applied which promises to eliminate one of the most 
troublesome mechanical details in the modern steam loco- 
motive. As will be seen by referring to the illustrations, 


The original back cylinder head clearances were main- 
tained in the new design 


the piston rod and the crosshead body are combined into 
one piece so that they become a one-piece forged driving 
rod, thereby doing away with the keyed connection now 
in general use. z 

An investigation made by the Burlington of piston-rod 


pe---------- A 
E a 


The back cylinder head used with the integral piston rod 
and crosshead—The outline of the inside cover is 
indicated on the sectional view 


failures of the past two years shows that 9714 per cent 
of all such failures are in the crosshead fit or immediately 
adjacent thereto, and it was for the purpose of eliminating 


Integral piston rod and crosshead assembled in back cylinder head and guides 
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these failures, as well as many crosshead failures, that the 
new construction was devised by E. C. Anderson, me- 
chanical engineer of that road. 

The construction consists of the integral piston rod and 


are applied to the piston rod before the piston head is 
pressed on. Application has been made for patents on 
this construction. 


A Handy Filing Cabinet 


ECAUSE of the lack of an adequate desk in which 
to file papers, the foreman of the sheet-metal de- 
partment at the Denver shops of the Denver & Rio 


Close-up view showing one-piece cover applicaticn 
in back head 


crosshead, an opening in the back cylinder head large 
enough for the crosshead body to pass through, and a 
one-piece cover for that opening seating against the inside 
of the back cylinder head. 

It is expected that this construction will easily go from 
shopping to shopping without any attention other than 
the usual renewal of packing rings, and these renewals 
can be made without breaking the joint between the back 
cylinder head and the cover. Should occasion arise, how- 
ever, the integral rod and crosshead can easily be removed 
by taking off the front cylinder head, disconnecting the 
cover from the back cylinder head and drawing the cross- 
head forward through the hole in the back cylinder head. 

In assembling the parts the piston-rod packing gland, 
the retaining ring, the spring packing filler ring and the 
inside cover for the opening in the back cylinder head 


Compact cabinet for filing shop or material orders or other 
papers 
Grande Western made a sheet-metal filing cabinet 
which is used for keeping the carbon copies of shop and 
material orders. The cabinet is about 24 in. square by 
2 in. deep and contains 12 tin pockets, or drawers, which 
tilt forward when open, giving free access to the con- 
tents. Four small rods are soldered across the cabinet 
to form hinges for the drawers. Small strips of tin, 
soldered to the top of each drawer form a slot for an 
index card. A small button soldered to the front of the 
drawer is used to pull it open. 
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Maintenance of Lifting Chains 
and Devices 


All lif ting devices are inspected monthly and annealed 
every three months under the supervision 


of one foreman 


HE following letter to the editor, which was pub- 
lished in a previous issue of the Railway Mechan- 
ical Engineer, requested pertinent information 
concerning the inspection of shop lifting chains and 
wire cables and devices. The maintenance of lifting 
chains and cables is thoroughly organized and systema- 
tized at the major repair shops of one trunk line, and 
a description of the methods there employed will an- 
swer most of the questions set forth in the letter which 


is reprinted below.—EDiTor. 
Can the readers of your magazine furnish any information 
on the subject of proper or standardized methods of, testing 
and inspecting locomotive shop lifting chains and cables? Some 
chains are only used approximately once a week, others several 
times a day; hence a regular time limit for all chains is not 
desirable. . 
Some, I find, say they normalize them every month. How is 
this done? At what temperature? Who in the organization 
is responsible for seeing that the chains are normalized when 
they are being used in various departments under different 
foremen? After normalizing, what then? Who inspects them 
and how is it done? If one or more links are found checked, 
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A Comparison af Chain Sizes for 
Slings used at Different Angies of Pull 


Thz information contained in this chart is to prevent the 
overloading of chains 


what is done about it? Is the whole chain scrapped, or are 
links renewed and who decides what to do about the condition 
found? 

What system is best to insure that a chain is not overloaded? 
What is done regarding chain hoists? Are these chains ever 
normalized or heat treated or annealed, or whatever the pro- 
cess is called? What is the difference anyway in these pro- 
cesses, as I am advised that in different shops each of these 
various methods is followed. Which proves to be the best? 

What is the rule regarding cables on lifting cranes? Does 
length of service have any bearing on the problem? If on 
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inspection one or more wires or strands are found broken, what 
is done about it? How many wires may be broken and the 
cable still remain in service? Who makes the inspection and 
what instructions does he work under and how often is it 
found best to inspect them? 

Answers to these questions or a discussion on this subject 
would be of interest to many who are responsible for keeping 
down accidents while keeping down costs as well. 


In the shops referred to all chains, lifting beams, 
hooks, clamps and other lifting devices are given 
identification numbers for the purpose of record. The 
designating number to identify the chain or lifting de- 
vice is stenciled on the device or attached to the chain 
by suitable means, without incurring the liability of 
weakening it due to the imprint of the stencil. On hook 
chains the markings appear on the hook adjacent to the 
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Date of Inspection: 


Form used for reporting the inspection of chains and lifting 
devices 


eye stenciled parallel with the hook body. On link 
chain the markings appear on the closing link of the 
chain over the welding (reinforced not less than 25 per 
cent) and flattened to receive the stenciling. The 
stenciling is made parallel to the link body. 

A record card is kept for each unit of such equip- 
ment, on which is listed the identification number, date 
when the unit was put into service, when inspected and 
annealed and the repairs made. Each department fore- 
man is charged with a certain number of lifting devices, 
and he keeps a record of their identification numbers 
and the workmen to whom they are assigned. 

These devices are inspected every month and an- 
nealed every three months. When an inspection is or- 
dered the foreman’s office of each department is noti- 
fied by telephone and the name of the individual taking 
the message is recorded so that the department foreman 
cannot claim that he was not advised of the inspection. 
Saturdays and Sundays are the days selected for the 
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ınspections. The department foreman issues orders to 
the workmen to place on the floor all of the lifting de- 
vices in their possession. 

At the monthly inspection all lifting devices are ex- 
amined for defects and those found defective are laid 
aside for repairs. If a chain link is found to be 
checked or unduly worn, it is renewed. If a chain 
shows an elongation of 15 per cent, it is scrapped. A 
record is taken of all of the chains inspected, and a 
form, which is illustrated, is filled out for each depart- 
ment. The inspectors have, for each shop, a list of the 
lifting devices with their numbers, and if any devices 
are found missing, a report is made out and sent to the 
master mechanic, who turns it over to the shop in- 
spector to locate the missing devices. 

Chains which show undue wear or stretch, as indi- 
cated by binding of the links or tendency to climb on 
hoist sprockets, are removed from service and repaired 
or replaced with new chains. When it becomes neces- 
sary to add new links, hooks, etc., in repairing any 
chain, the welding involved in this process will affect 
the previous heat treatment of the chain and it is neces- 
sary that the entire chain be annealed before returning 
it to service. 

Once every three months, usually on week ends, all 
sling chain and hook chain used as auxiliary hitches 
for cranes or hoists are taken to the blacksmith shop 
and placed in pyrometer-controlled gas-fired furnaces 
for annealing. The charges are then allowed to heat up 
to 1,700 deg. F. and then to cool down in the furnace, 
after which they are removed and examined for defects. 

The inspector’s word is final as to the condition of the 
devices and what repairs should be made. 


General Precautions 


In the case of crane or hoist chain it is not possible 
to determine from a surface inspection whether the 
chain is made of wrought iron or steel and, therefore, 
because of the heat treatment usually given steel chain 
by the manufacturers, it has not been found advisable 
to attempt to anneal such chain to relieve internal 
stresses. Experience has shown that more damage is 
incurred by attempting annealing or improper reheat 
treatment than by leaving the chain in its original heat- 
treated condition. 

All work of annealing or welding is, at all times, per- 
formed by competent workmen fully experienced and 
familiar with the importance of this kind of work. All 
welds are of the fire-forged type. 


Inspecting Wire Cables and Elevators 


All wire cables are as thoroughly inspected as link 
chains. All elevator and crane cables are oiled and in- 
spected each week. When an inspector discovers that 
the cable strands are beginning to break, he reports it 
at once to his foreman who in turn reports it to the 
shop inspector who examines the cables. If only a few 
strands are found to be broken, the lifting capacity is 
reduced until the cable can be renewed, which is gen- 
erally over the week-end. If the cable is found to be 
in a serious condition, it is immediately renewed. Cables 
are not annealed. 

The inspectors examine the crane runways for loose 
bolts and rivets, flat spots and other mechanical de- 
fects. The elevators are inspected every three months 
by a representative of a casualty company and by a 
representative of the state. 

The dangerous practice of overloading chains is com- 
batted by posting throughout the shops a blue print 
showing the comparison of chain sizes for slings used 
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at different hitch angles. Two tables have been worked! 
out, one giving in pounds for different diameters of bars 
up to | in. the safe loads for straight-link chains when 
used straight and the other table gives in pounds the 
safe load for straight-link chain slings when used at 
angles ranging from 15 deg. to 60 deg. The workmen 
who constantly use chains are required to familiarize 
themselves with the information given on the blue print 
so that they will not overload the chains they are using. 


Holding Device for 
Burnishing Tools 


N rolling a car journal to a smooth surface after it 
has been machined, trouble is sometimes experi- 
enced in keeping the roller adjusted to give a perfectly 
smooth surface. This trouble can be eliminated by the 
use of the device, shown in the illustration, at the back 


Method of holding burnishing tool so that it will not move. 
out of alinement 


end of the roller shank. It consists of a section of 1-in. 
by 2-in. steel bent into a triangular shape at one end. 
The straight end of the device fits under the roller 
shank, A set screw, located in the perpendicular side 
of the triangle is used to adjust the shank and to hold 
it firmly in the tool post. By its use, the machinist is 
able to leave the machine for a few moments without 
fear of the roller getting out of alinement. The device 
is kept from slipping by two 5%-in. dowel pins, located 
on the under side of the device, which enter correspond- 
ing holes drilled in the top of the tool-post carriage. 


TorcHWeLp Line.—A new 81⁄4 in. by 11 in. catalogue, No. 29, 
issued by the Torchweld Equipment Company, 224 North Car- 
penter street, Chicago, describes the complete Torchweld line, 
with cross-sectional views of gas welding and cutting, lead 
welding, soldering, brazing and decarbonizing equipment, auto- 
matic and hand welding and cutting machines and torches, 
gas pressure regulators, acetylene generators, welding supplies 
and general information. 
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‘Ihe Readers Page 


Takes Issue with Editor 


New York. 
To THE EDITOR: 

The question of the college man and the railroads is 
getting to be pretty much of a chestnut, but the title of 
the editorial in your August issue, page 479, “Where 
Does the College Man Come In?” promised to be worth 
while reading, and so I fell for it. 

I am wondering how many of your readers will agree 
with you in the conclusion that the railroads require 
relatively few engineers as compared with a manufac- 
turing industry, because “the function of the railroad is 
one of conducting a rather complicated and constantly 
more highly specialized series of non-technical opera- 
tions rather than the development of machines for use 
in the performance of those operations.” Does not the 
same thing hold true in most industries ? 

It is true that there are a few industries in such a stage 
of development that a large amount of engineering de- 
sign is required, and these industries, of course, draw 
much more heavily upon the supply of engineers than do 
the old line industries. On the other hand, not a few of 
the older industries, where conditions are more or less 
stabilized, find use for a considerable number of trained 
engineers, in order to keep step with modern progress 
in improving their methods. Such industries are not 
primarily interested in the design of new machinery any 
more than are the railroads, but they do find it necessary 
to keep ever on the alert to take advantage of the latest 
engineering developments. 

As an example, not a few engineers have established 
reputations with their companies because of their 
achievements in the utilization of material handling ap- 
paratus. Is it not true that in all departments of a 
railroad—in the repair shops, on the repair tracks, in the 
enginehouses, in track work, and in freight house and 
passenger station operations—great savings have been 
made by the installation of such apparatus? Is not this 
just as much of an engineering problem on the railroads 
as it is in the ordinary industry? (Can you successfully 
show that engineering ability in improving methods of 
supervision and handling of workers is not just as im- 
portant, if`not more important, in the various depart- 
ments of a railroad as in an industry? These examples 
are typical of many others which could be cited. 

Are you not taking too narrow a view of engineering, 
particularly at this time when the nation is looking to 
engineers not only as waste eliminators and to improve 
production methods in our industries and transportation 
systems, but is also depending on them for assistance in 
solving the broader engineering and economic problems 
of city, state and nation? Are the railroads not losing 
out by failing fully to recognize the part that the trained 
engineer could play in helping to bring about more effi- 
cient and more economical operation ? 

You imply that much of the engineering design for 
the railroads is done by the manufacturing industries 
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which serve them. There is a certain amount of truth in 
this statement, and yet is it not true that a very large 
percentage of the improvements which have been made 
in the mechanical civil engineering, electrical, signal and 
operating departments of railroads have been suggested 
and possibly largely developed by railroad men in rail- 
road service, the manufacturing interests taking over and 
perfecting these improvements and putting them on a 
production basis that they may be widely distributed? 

Let’s be perfectly fair. Why not invite your readers 
to suggest ways in which the engineer can be used more 
effectively on the railroads, rather than cheerfully to 
sidestep the issue with the epigrammatic statement: 
“But to be a successful railroad man, one must be far 
more interested in railroading as a business than engi- 
neering as a profession.” How many engineers asso- 
ciated with the industries are greatly concerned with 
engineering as a profession, any more than are the engi- 
neers in railroad service? 

And while we are on the subject, do you really think 
the railroads are using as many engineers as they should 
on research work? ENGINEER. 


A Criticism From a Reader 


Horton, Kay. ` 
To THE EDITOR: 

On several occasions recently I had cause to look up 
information in current railroad periodicals concerning 
rail motor cars, both distillate burning and Diesel, and 
the lack of accurate information available in published 
form is astonishing. 

During the past year many important and interesting 
developments have taken place, but very little, if any, 
mention has been made of them. In the shop where I 
am employed, there were recently turned out three dis- 
tillate-burning-electric locomotives of 800 hp. each. In 
April, 1927, two of 550-hp. each were constructed. Dur- 
ing the course of a year several rail motor cars were 
given a heavy overhaul at this point. 

As a leading publication of railway mechanical and 
technical information, couldn’t the Railway Mechanical 
Engineer devote a little more space to this subject? Not 
merely the passing details, but the technical phases? 

I am not the only one who is deploring the little amount 
of material pertaining to this equipment that is published. 
I have spoken to others here in the central west where 
many gas-electric units are in service, and they voiced the 
same sentiments. The publication of accurate, up-to-the- 
minute news and, from time to time, articles dealing with 
the elementary principles would be an asset to magazine 
and reader alike. It is a hard task, indeed, to try to 
master a good working knowledge after many years 
experience with steam engines. 

Max E. BRETSCHNEIDER. 
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Fastermatic Automatic Chucking Machine 


ASTERMATIC is the name applied to a new 

automatic chucking machine developed and placed 
on the market recently by the Foster Machine Com- 
pany, Elkhart, Ind. The machine is built in the platen 
and automatic indexing turret types, each of which are 
now being manufactured in four sizes and symbolized 
1-F, 2-F, 3-F and 4-F, with respective swings over the 
bed of 17 in., 22 in., 25% in. and 33 in. 

A unique feature of the Fastermatic is that the feed- 
ing mechanism-controlling movements of the tool carry- 
ing units is entirely gearless. All feeds are actuated 
from a hydraulic ram into which oil is forced from an 
oil gear control pump located on the head end of the 
machine and driven through a silent chain from the 
main drive shaft. During the period of feeding a 
constant oil pressure is maintained on each side of 
the piston enclosed in the ram. As a result, a back 
pressure exists on the side of the piston opposite that 
to which the feeding pressure is applied. This charac- 
ter of regulation is necessary to maintain a uniform 
feeding movement to the tooling when the cuts are 
intermittent or of irregular depth. The regulation 
here is fully controlled automatically through the action 
of the oil gear. 


Foster 4-F Type Fastermatic automatic chucking machine 
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The feeding mechanism-controlling movements of the tool- 
carrying units are entirely gearless in the Foster 
Fastermatics 


The feeding movements to the tool-carrying units 
range from zero to approximately 40 in. per minute. 
The feed changes are effected through varying the ca- 
pacity of the pump and its delivery of oil to the ram. 
Cams, which may be easily and quickly adjusted, are 
provided for obtaining the desired feed and to auto- 
matically maintain the same feed after they are once 
adjusted. 

The return of the tooling from the work at the com- 
pletion of all machining operations is automatically 
effected through the rapid traverse action of the ram, 
and also the tooling is returned to position for the 
beginning of the cuts by the rapid traverse action, 
from which point the actual feeding movement begins. 

At the completion of the entire operation cycle, the 
tooling is retained in the returned position until the feed 
is re-engaged by hand. Anotther feature pertaining 
to the feeding movement is that the rapid traversal 
movement can be reinstated automatically during any 
portion of the feeding movement which greatly re- 
duces time on work having wide open spaces between 
turned or bored lengths. ; 

The features described are generally characteristic 
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of both the platen and indexing turret type machine. 

With the platen type Fastermatic, the tool-carrying 
units consist of a front and a rear cross slide and a 
main slide, all of which are mounted on a platen. The 
platen, through the action of the ram, carries the tool- 
ing to the correct position for the beginning of the 
machining operations and away from the work after 
the tooling units have receded from the position at- 
tained on completing the cutting operations to the 
original starting point. The movements to the platen 
ordinarily are rapid, but fully controllable, and when 
desirable can be automatically reduced to any feeding 
rate of travel which may be required for feeding 
auxiliary tooling bolted to the platen for boring, form- 
ing or turning operations. 

With the indexing turret type Fastermatic the tool- 
carrying units consist of a front and rear cross slide 
mounted on a bridge spanning across the bed and an 
automatically indexed hexagon turret. The cross slides 
are adjustable longitudinally. 

The hexagon turret advances and returns auto- 
matically, and the entire action is effected from an oil 
ram located central between the ways at the rear. A 
rapid traversal movement places the turret to position 
for starting the boring and turning operations. From 
this position, the turret continues af a predetermined 
rate of travel, selected as a proper feeding movement. 

The longitudinal movements of the turret are con- 
trolled from the action of a cam—one for each face— 


which regulates the volume of oil entering the ram. 
The cams are carried on a spool and index automati- 
cally in correct relation to the faces of the turret. 
Each cam is adjustable and a separate and independent 
feed for each face of the turret is readily available. 
The turret can be adjusted to remain in a fixed position 
at any returned position of the turret desired, or the 
full travel back and forward may be accomplished 
without indexing. Also, the turret is rigidly clamped 
before the tooling reaches the work and also is released 
before indexing. 

The cross slides can be operated simultaneously or 
independently, and can be timed to operate in con- 
junction with any one of the turret faces. The 
cross action is effected through the action of the cams 
beneath the slides and controlled by the movement of 
the turret. At the completion of the entire operation 
cycle, the entire tooling is moved in the clear of the 
work and retained until the feed is re-engaged by hand. 
Provision is made for the use of overhead piloted tool- 
ing as well as that central piloted. Chucks such as 
used on the ordinary turret lathe are readily adaptable 
to these machines. 

In the 1-F and 2-F machines eight spindle speeds 
are available, while in the 3-F and 4-F machines twelve 
spindle speeds are available. All Fastermatics are 
equipped with Timken bearing spindles, ball bearing 
back shafts, multiple disc clutches, and on all steel gear 
train operating in oil. 


Features Added to Landis Automatic Threader 


INCE describing an automatic forming and thread- 

ing machine manufactured by the Landis Machine 
Company, Waynesboro, Pa., on page 50 of the January, 
1927, issue of the Railway Mechanical Engineer, several 
new features have been added to this machine. One of 
the illustrations shows a new escapement attachment in- 
tended to be used in connection with long hex and 
square-head bolts, and bolts and screws having odd 


Rear delivery conveyor which carries the bolts to the 
handling boxes 


September, 1929 Railway 


Mechanical Engineer 


Bolt escapement attachment built into the magazine 


shaped heads. It is built in the magazine and releases 
one bolt at a time at the end of the magazine, thereby 
relieving the bolt to be transferred to the chuck turret 
of the weight of bolts in the magazine and preventing 
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interference of bolt heads. This attachment covers the 
entire range of machines from 5/16-in. to 34-in. diameter 
and from 1 in. to 6 in. in length. 

Another illustration shows a new conveyor to deliver 
the bolts to the handling boxes. The conveyor is per- 
forated and has an oscillating motion to move the bolts 
slowly toward the handling boxes, allowing most of the 
coolant to drain off the bolts. The coolant is collected 


in the trough under the conveyor and returns to the 
sump in the bed. Small chips are also separated from 
the bolts, the chips dropping through the perforations 
in the conveyor as the bolts move along to the handling 
boxes. 

Although the illustration shows delivery at the rear 
of the machine, the conveyor can be arranged to deliver 
the bolts at the front of the machine. 


Electric Grinder for Small Flat Work 


f NEW type of electric grinder has been placed on . 
the market by the United States Electrical Tool 
Company, Cincinnati, Ohio, which is especially designed 

for surfacing die blocks and grinding flat work of all 

kinds within a minimum circumference of 24 in. 

The motor is a 2-hp. Westinghouse, running on 
S.K.F. ball bearings. The lower bearing is a combina- 
tion radial and thrust bearing. The base is machined 
true; its surface is 36 in. by 48 in., arranged with T- 
slots for clamping down work. The slots do not go 
through the entire table but start from the rear and 
extend about three-fourths-of the way across the table 
base. 

The upright column is 3%4-in. steel tubing, 48 in. 
high. The double collar is “pinch bind”. The upright 
is equipped with a stop coliar. The cross arm is a 
3%4-in. steel tube, 36 in. long. The double collar is 
fixed. The arm holding the grinder is made of 3-in. 
solid cold-rolled steel. The grinder mounting coilar is 
equipped top and bottom with ball bearings. The 
mounting has two adjustments, vertical 6 in., horizontal 
8 in. The dovetailed slides have adjustable gibs to take 
up wear. 

This grinder is regularly equipped with a 6-in. cup 
wheel and 12-ft. of rubber covered cable with a 2-piece 
attachment plug. 


Electric grinder designed for finishing flat work with a 
minimum circumference of 24 in. 


Kaseberg Gages for Mounting Car Wheels 


HE Liberty Machine Works, 1825 North Ninth 
street, St. Louis, Mo., is now manufacturing the 
Kaseberg standardized micrometer gages used for 
mounting car wheels to axles. It is the development of 
a system which consists of pairing wheels and axles by 
the use of inside and outside micrometers, set to pre- 


Inside micrometer and reference gages 
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determined size from standard reference gages. Vari- 
ations in wheel seats or in wheel bore are then indi- 
cated plus or minus from a zero line by thousandths. 

The outside micrometer for calipering axles has a 
thimble which is set at zero and the adjusting screw 
is turned until the micrometer fits one of the three 
standard reference gage sizes: namely, for 534-in., 61%4- 
in., or 7-in. axles. Then the adjusting screw is firmly 
locked in place. 

The large contact faces on this outside micrometer, 
automatically centers the gage on a line at right angles 
with the axis, thus eliminating inaccuracies caused by 
manual tilting. Accurate reading of sizes and positive 
measurement over high spots of the surface is assured, 
as the large contact faces prevent false readings where 
low spots are encountered. The inside micrometer is 
similarly adjusted by the use of a thimble and adjusting 
screw to the size of the inside reference gages which are 
provided with the correct allowance for press fit. 

To fit a pair of wheels on an axle having 514-in. by 
10-in. journals, the diameter of the wheel seat of the 
axle would be 7 in. standard, but the bore of the wheel 
would be 6.985 in. to make the proper fit. To simplify 
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these measurements three reterence gages for the inside 
micrometer are provided, one of which is .015 in. small 
for 5%-in. by 10-in. journals; another .013 in. small 
for 5-in. by 9-in. journals, and another .012 in. small 
for 414-in. by 8 in. journals. When a wheel is bored 
that fits the micrometer at the zero point, it is marked 
O. K. and will take the required pressure to mount it on 
an axle that is marked O. K. 

If a bore is .005 in. large, it is marked 5-L by the 
workman and will fit an axle that is marked 5-L or 
five thousandths of an inch large. If a bore is .005-.010, 
or .025 in. small, it will fit an axle that is .005, .010. or 
.025 in. small and would be marked 5-S, 10-S or 25-S. 
A wheel marked O. K. will fit an axle marked O. K., etc. 

In turning new axles it is preferable to turn as close 
to size as possible, but as a rule there is a variation of 
from .006 in. small to .006 in. large; the axles are gaged 
with the outside micrometer and marked similar to the 
wheels, such as 6-S, 3-S, O. K., 3-L, 6-L, ete. 

After removing the wheels for repair work, the axles 
should be calipered with the outside micrometer and sizes 
plus and minus, marked on the axles, then the number 
of axles of each size noted on a memorandum. 

This memorandum is given to the boring mill operator, 
who begins boring the required number of wheels of 
each size, starting with the smallest bore and expanding 
the cutters for each succeeding larger size. All that re- 


Improved Boiler 


URING the past few years, there have been several 
radical changes in methods of railway operation 
having to do with locomotive boilers, such as the installa- 
tion and extended use of pre-steaming plants, the in- 
creased attention. given to boiler water treatment by 
chemical means, and extended locomotive runs. Each 
has helped to make apparent the necessity for efficient 
blow-off equipment. 
For successful pre-steaming, all locomotive boilers 
entering the terminals affected should have a standard 
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Outside micrometer and reference gage 


mains for the man who mounts the car wheels to do is 
to pair the wheels to axle mates—a 4-S wheel to a 4-S 
axle, etc. 


Sludge Remover 


arrangement for a quick and easily handled pre-steaming 
connection to the steam-pipe system of the terminal. 
Boilers operating in districts having water treatment re- 
quire efficient blow-off equipment whether the treatment 
is external or internal. A more or less severe foaming 
tendency is usually met with, due to some delayed re- 
action precipitating solids in the boilers or due to excess 
alkalinity. Where treatment is internal, all of the solids 
of the water are deposited within the locomotive boilers 
and must be ejected. In either event, an efficient sludge- 
removing equipment makes possible reasonably long 
mileages between washouts not otherwise possible. 

On extended locomotive runs the limiting feature is 
frequently the condition of the boiler. Here again an 
efficient blow-off equipment is a prime requisite. For 
example, proper attention to boiler blow-off equipment 
permitted one of the large roads of the west to extend 
the locomotive mileage between washouts or water 
changes, on one of its most important districts, from 360 
miles to more than 7,000 miles. 

To meet these modern operating conditions, the Bird- 
Archer Company, 122 South Michigan avenue, Chicago, 
has recently developed an improved sludge removing 
equipment which not only affords an effective means of 
removing practically all precipitated solid matter from 
the locomotive boilers, but furnishes a quick and con- 
venient means of connecting with pre-steaming plants 
and to the enginehouse blow-down and fill-up lines. In 
addition, it furnishes internal washout nozzles to facilitate 
the periodic washing of boilers. 

Reference to the drawing shows that there are three 
separate boiler openings, controlled by one cab lever, with 
internal pipes reaching throughout the length of the 
bottom of the barrel of the boiler and of the front and 
back waterlegs of the firebox. Equally spaced holes, 5g 
in. or 34 in. in diameter and facing downward, are pro- 
vided in the internal piping, as indicated in the drawing. 
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The single operating lever, located within convenient 
reach on the fireman’s side of the cab, is connected 
through suitable levers and fulcrums to the two blow-off 
valves. Movement of the cab lever to open position makes 
three simultaneous openings to the boiler in such a way 
as to remove the sludge deposits most effectively. 

Operated on the road, this equipment blows through a 
muffler, but when used in the terminals as a pre-steaming 
connection, or in the enginehouse as a connection to 
modern boiler-washing plants, the muffler is shut off and 
one connection only is made on the most convenient side 
of the locomotive, thus making use of all three boiler 
openings. i 

For years the ordinary blow-off cock of about 11⁄-in. 
diameter full opening has been used for locomotives of 
all sizes, from the smallest to the largest. Obviously, 
unless this blow-off cock is too large for the small loco- 
motives, it is too small for the large ones built within the 
last fifteen years. 


The Bird Archer sludge remover is designed to correct 
this inconsistency by providing three 11⁄4*in. openings, 
giving approximately five times the area for rapid filling 
and emptying of the boiler. The apparatus is inexpen- 
sive to install and in bad water districts its cost is said 
to be balanced by the savings effected in one month. 


An additional feature of this new sludge-removing 
device is the fact that it provides blow-off cocks with only 
five inches, or less, horizontal extension from the firebox 
side sheet, depending upon the joint ring thickness and 
depth of the seat in the welded sleeve. Since practically 
all of the new locomotives recently designed are built 
out to the side clearance limits, this is an important ad- 
vantage. The blow-off cock used with this equipment is 
the Bird-Archer narrow clearance type, illustrated and 
described on page 458 of the July Railway Mechanical 
Engineer, which is notable for its quick-action sel f-clos- 
ing features as well as the fact that it may be ground in 
under pressure. 


Demagnetizing Switch Used on Magnetic Chuck 


HE Taft-Peirce Manufacturing Company Woon- 

socket, R. I., after a series of laboratory and shop 
tests has placed on the market a magnetic chuck 
which it is claimed has much greater holding power 
and greatly increased magnetic surface, together with 
a heavier magnetic flux density, which permits a ver- 
satility of set-up heretofore impossible. 

Laboratory and shop tests indicated that one of the 
chief causes of failure was breakdown caused by a 
surge of extremely high voltage, induced momentarily 
as the electrical circuit is broken and reversed for de- 
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Taft-Peirce magnetic chuck equipped with a special control 
switch 


magnetization. Since this surge is estimated to be 
nearly three times as great as the normal high-voltage 
test to which all Taft-Peirce chucks are subjected for 
continuous operation, a special demagnetizing switch of 
the field discharge type has been developed to control 
the voltage throughout the operation range of the mag- 
netic chuck. 

An ideal switch should absorb and dissipate the ex- 
cessive voltage surge at the moment of discharge, with- 
out permitting it to pass through the chuck coils. The 
new Taft-Peirce switch is designed to accomplish 
this end without mechanical or electrical complication 
and without any change in the methods to which ma- 
chine operators have become accustomed. A separate 
contact, arranged within the switch itself and automatic 
in operation, carries all excessive voltage induced at the 
break of the circuit to heavy-duty resistors outside the 
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chuck coil circuit where it is absorbed. No additional 
relays or moving parts are required. 


Tool for Oversizing 
Valve Stem Holes 


HE accompanying illustration shows a new tool 

manufactured by the Foster Johnson Reamer 
Company, Elkhart, Ind., for boring and over-sizing 
worn valve stem holes in air compressor governors. 
The governor cylinder is screwed into the tool which 
will square it up with the face and center it with the 
threads. The proper oversize cutter is then worked 
through the hole leaving a smooth and accurate hole 


Set of tools for boring and oversizing worn valve stem holes 
in pump governors 
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that is in correct alinement. The spindle is of large 
diameter and long bearing. Four cutters of proper size 
are furnished with each tool, which will properly bore 
a hole to fit standard oversize stems. The whole tool 
is held in a bench vise while in use. 

It is made in three sizes, No. 406 for l-in. gover- 
nors, No. 407 for 1%4-in. and No. 408 for 1%-in. 
governors. The company also manufactures reamers 
for reaming the pump governor cylinder bodies and 
also tools for reaming the valve seat in the bodies of 
steam pump governors. The complete set of these tools 
will give perfect alinement throughout the entire pump 
governor assembly. 


Buffalo 16-in. 
Sensitive Drill 


HE new 16-in. sensitive drilling machines recently 

placed on the market by the Buffalo Forge Com- 
pany, Buffalo, N. Y., will drill 5g-in. to 7-in. holes 
in cast iron. They are equipped with SKF ball bearings. 
The head brackets are made of cast iron and the column 
of steel. The outer part of the spindle is guided by a 
sleeve running in bronze bearings. 


Buffalo bench type sensitive drilling machine 40-in. high 
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The drilling machines are made in a bench type, having 
a hand-lever feed, and a floor type, having a hand lever 
and treadle. A knurled nut directly back of the feed 
pinion enables the treadle to be idled. The floor-type 
machine can be furnished without the treadle attachment 
if desired. The helt slack can be taken up by loosening 
the hand-operated nut on the shifter bracket, which per- 
mits the adjustment of the belt with a handwheel at the 
left side of the machine. 


Wodack All-Purpose 
5/8-in. Drill 


HE all-purpose portable electric drill, made by the 
Wodack Electric Tool Corporation, 4627 West 
Huron street, Chicago, possesses features not usual in 
portable drill design. It combines lightness with power 
and performs in an unlimited range of drilling require- 
ments. l 
A General Electric motor of ample reserve power is 
built in for direct or alternating current of 60 cycles or 
less, 110-125 or 220-250 volts as desired. An oversized 
double-pole trigger switch in a convenient position in- 
sures long life. Ball and roller bearings are used, the 
heavy thrust loads being carried by Timken roller 


Two views of the Wodack all-purpose 54-in. electric drill 


bearings. The hardened gears are simply assembled ; 
the grease compartments are designed for long periods 
of operation, and correct ventilation is provided for by 
an oversized fan for quick cooling during idle running. 

This tool will drill a 54-in. hole in steel and a 2-in. 
hole in wood. 


LOCOMOTIVE SUPERHEATER.—“A Short Story of the Locomo- 
tive Superheater,” issued by the Superheater Company, 17 
East Forty-Second street, New York, contains a brief history 
of the development of the application of superheated steam to 
locomotives from the earliest experiments to present-day 
practice, with special reference to the history of the Elesco 
superheater on American railroads. This is followed by a 
statement of how the superheater improves locomotive opera- 
tion, brief descriptions of Elesco Type A and Type E super- 
heaters, with illustrations of the principal parts and a statement 
regarding the general cars of a locomotive superheater. 


Swinc Frame MAcHINES.—Sixteen-inch and 24-inch swing 
frame machines for high speed snagging are illustrated 
and described in the four-page bulletins issued by the Norton 
Company, Worcester, Mass. 
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News of the Month 


Tue DELAWARE, LACKAWANNA & WESTERN has ordered from 
the Pullman Car & Manufacturing Corporation 141 all- 
steel electric vestibuled motor cars, equipped with roller 
bearings. The 230-hp. motors and the necessary control 
equipment for each of these cars will be furnished by 
the General Electric Company. A contract for the con- 
version of 141 cars of the latest model of the present 
suburban coaches to vestibuled trailer cars has been 
given to the American Car & Foundry Company. This 
equipment is for use on commuter trains operating be- 
tween Hoboken, N. J., Montclair, Gladstone and Dover, 
comprising 70 miles of route, the electrification of which 
is now under way. Each motor car will be 71 ft. long 
and weigh 148,000 lb. complete with electrical equipment, 
and each trailer will weigh 113,000 Ib. Each motor car 
will seat 84 passengers and the trailers 78 or 82 passengers. 


MiKapo Tyre locomotive No. 4113, of the St. Louis San 
Francisco on August 13 completed a 25-day endurance and 
fuel test and thereby established a record run of 7,350 
miles with only the necessary stops for water, fuel and 
switching and with a continuous fire. The locomotive was 
fired in the Kansas City (Mo.) yards on July 19 and started 
for its goal which was three round trips with a full load 
of freight between Kansas City and Birmingham, Ala. On 
August 3 the third trip was completed and the goal was then 
advanced to five trips. The endurance run was terminated 
because of a federal government regulation which provides 
that all locomotives must undergo inspection and be placed 
in the shops at least once every thirty days. 

During the run the locomotive, weighing 560,000 1b., was 
under steam 587 hours, used 1,500,000 gal. of water, 975 
tons of coal; averaged 55 cars per train, and accomplished 
13,780,749 gross ton-miles. It pulled full tonnage always 
and on several trips excess tonnage. Only one delay was 
encountered during the entire trip, that being due to a 
slight accident to a train ahead. The engine itself caused 
no delays and the road foreman said that it was in as good 
a condition at the conclusion of the run as at the start. 
The coal was a mixture of 80 per cent Alabama coal and 
20 per cent Kansas. The run averaged 320 miles a day, 
and its last trip was 3%hr. ahead of time, with 3,746 tons. 
The fire was built in the boiler at 3 p. m. on July 19 and 
was extinguished at 3 a. m. on August 13—24% days later. 
A record of 3.500 miles was made by a Great Northern 
locomotive in 1927. 


Clubs and Associations 


Program for the Annual Convention 
of the Tool Foremen’s Association 


The sessions of the annual convention of the American Rail- 
way Tool Foremen’s Association will he held at the Hotel 
Sherman, Chicago, September 11-13, inclusive. The program 
for this convention is as follows: 


Wednesday, September 11, 1929 
First Session—9 :30 A. M. 
Opening address: M. D. Chase, shop superintendent, Missouri- 
Kansas-Texas. 
Response: H. L. Taylor, supervisor shop machine tools, Balti- 
more & Ohio. 
President’s address: W. R. Millican, Missouri-Kansas-Texas. 
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Report of secretary-treasurer: G. G. Machina, Chicago, Mil- 
waukee, St. Paul & Pacific. 

Appointment of committees. 

Adjournment. 

Seconp Sesston—2:00 P. M. 

Address: E. B. Hall, general superintendent of motive power 
and machinery, Chicago & North Western. 

Response: E. J. McKernan, supervisor of tools, Atchison, To- 
peka & Santa Fe. ? 

Report of Standing Committee on Standardization of Boiler 
Tools, A. A. Ferguson, chairman. 

Adjournment. 

Thursday, September 12, 1929 
Tuirp SEssion—9 :30 A. M. 

Address: C. M. House, superintendent of motive power and 
equipment, Chicago & Alton. 

Response: C. A. Shaffer, general supervisor of machinery and 
tools, Illinois Central. 

Report of Standing Committee on Methods and Tools for Re- 
pairs to Air Brake Equipment and Reclamation of Various 
Material, C. C. Kuyper, chairman. 

Address: “Importance of Properly-Designed Milling Cutters 
and Machine Tool Equipment”, A. N. Goddard, Goddard 
& Goddard Company, Inc. 

Report of Standing Committee on Jigs and Devices for the Lo- 
comotive Shop, L. R. Denst, chairman. 

Election of officers. 

Adjournment. 

Special visit to exhibits. 

Friday, September 13, 1929 
FourtH SEssion—9 :30 A. M. 

Report of Standing Committee on Tools and Equipment for 
Car Repair Shop and Yard, E. S. Behen, chairman. d 

Report of Standarization Committee, E. J. McKernan, chair- 
man, 

Reports of committees. 

Unfinished business. 

New business. 

Selection of place for annual convention. 

Convention adjournment. 


Program for the General 
Foremen’s Convention 


The program for the twenty-third annual convention of the 
International Railway General Foremen’s Association, which 
will be held at the Hotel Sherman, Chicago, September 17 to 
20, inclusive, is as follows: 


Tuesday, September 17, 9:30 a. m. 
Invocation by the Rev. Wm. H. Boddy j 
Address of welcome, Erwin R. Brigham, vice-president, North American 
Car Corporation 
Response, A. J. Armstrong, president g z 
Address, A. R. Ayres, general manager, New York, Chicago St. Louis. 
Response, Austin T. Streeper 
President Armstrong’s address 
Report of secretary-treasurer, William Hall 
Appointment of Committees 
Afternoon Session, 2 p. m. | 
Topic No. 1—Inspection and Lubrication in Relation to Long Runs, 
Chairman A. H. Keys, general car foreman, Baltimore & Ohio. 
Wednesday, September 18, 9 a. m. i 
Topic No. 2—Repairing Locomotives other than Steam, Chairman M. 
A. Slacks, general foreman, New York, New Haven & Hartford. 
Afternoon Session, 2 p. m. 
Motion pictures—Oxygen, the Wonder Worker, G. E. Harcke. | 
Topic No. 3—Saving by Modern Shop Production Methods. Chairman 
A. E. Iveson, general foreman, New York Central. 
Election of ofhcers 
Thursday, September 19, 9 a. m. s 3 
Addrerss, L. C. Thomson, manager of stores, Canadian National Rail- 
ways. 
Response, H. B. Sunderman | p N 
Topic No. 4—Reducing Material Delays by Proper Programming, Chair- 
man, F. M. A’Hearn, general foreman, Bessemer & Lake Erie. 
Afternoon Session, 2 p. m. f ` 
Topic No. 5—Draft Gear Inspection and Maintenance. Chairman, W. 
J. McCloskey, general car foreman, Illinois Central. 


Reports of committees. 
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Friday, September 20, 9 a. m. 

Address, Isiah Hale, safety superintendent system, 
& Sarja Fe 

Response, C. M. Hillman 4 

Topic No. 6—The General Foreman’s Contribution to Safety First. 
Chairman, C. M. Hillman, shop superintendent, Minneapolis & St. Louis. 

Unfinished business 

New business 

Adjournment 


Atchison, Topeka 


The following list gives name of secretaries, dates of next or regular 
meetings and places-of meeting of mechanical associations and railroad 
clubs 
Arr-Braxe Association.—T. L. Burton, Room 5605 Grand Central Ter- 

minal building, New York. 

American RaiLWay Association 'Diıvisios V.—MecHanicaL.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. 

Division V—Eguipment Parntinc Section.—V. R. Hawthorne, 
Chicago. Next meeting, Muehlebach Hotel, Kansas City, Mo., 
September 10-12. A 

Iv1sion VI—PurcHases anp Stores.—W. J. Farrell, 30 Vesey 
St., New York. : 

American Rattway Toot Foremen’s Assocration.—G. G. Macina, 11402 
Calumet avenue, Chicago. Next meeting, September 11-14, 1929, 
Hotel Sherman, Chicago. , 

American Society of MecHaNicaL Enctneers.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor, Railway Mechanical Engineer, 30 Church St., 
New York. 

AMERICAN Socrety ror STEEL Treatinc.—W. H. Eiseman, 7016 Euclid 
Aves g Syeland, Ohio. Annual Convention, September 9-13, Cleve- 
and, O. 

AMERICAN SOCIETY FoR TESTING MatertaLs.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. : , 

AMERICAN Werning Sociery.—Miss M. M. Kelley, 29 West Thirty-ninth 
street, New York. 

AssociaTIon oF Rarrway ELECTRICAL Encineers.—Joseph A. Andrucetti. 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Ill. Annual 
meeting Hotel Sherman, Chicago, Oct 22-25. 

Canaptan Rattway Crus.—C. R. Crook, 129 Charon St., Montreal, bin 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 

Car ForemMen's AssoctaTion or Cxuicaco.—G. K. Oliver, 7836 So. Morgan 
street, Chicago, Ill. Regular meeting second Monday in each month, 
except June, July and August, Great Northern Hotel, Chicago, IN. 

Car FOREMEN’S ASSOCIATION oF St. Louts.—F. G. Wiegman, 720 North 
Twenty-third street, East St. Louis, Mo. Regular meeting first Tues- 
day in each month, except June, July and August, at Broadview 
Hotel, East St. Louis, Ill. 

Car Foremen’s Crus or Los Ancetes.—J. W. Krause, 514 East Eighth 

St., Los Angeles, Cal. Meetings second Friday of each month in the 
Pacific Electric Club builfling, Los Angeles, Cal. 

CentraL Rattway Crus.—Regular meetings second Tuesday each month, 
except June, July and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE Car Inspectors AND Car FOREMEN’S ASSOCIATION.— 
See Master Car Builders’ and Supervisors’ Ass’n. 

Cincrnnatr RarLway Crus.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November. Next meeting September 10, at the Chamber of Com- 
merce Building. The speaker of the evening will be F. H. Boyd, 
special agent to the general manager of the Erie. 

Crevecanp Rartway Crius.—F. L. Frericks, 14416 Adler Ave., Cleveland, 

io. Meeting first Monday each month, execpt July, August and 
September at Hotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL RarLroan Master BracksmitHs’ AssocraTion.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting, August 20-22, 1929, Fort Shelby Hotel, Detroit. 

INTERNATIONAL RarLway Fuet Association.—L. G. Plant, Railway Ex- 
change, 80 E. Jackson Boulevard, Chicago. 

{uternationaL RatLway GeneraL Foremen’s ASSOCIATION.—William Hall, 
1061 W. Wabash street, Winona. Minn. Convention Sept 
17-20, inclusive, Hotel Sherman, Chicago. 

Lourstana Carn DEPARTMENT AssociaTion.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master BOILERMAKERS’ Association.-—A. F. Stighmeier, acting secretary, 
care of New York Central, 138 North Allen street, Albany, N. Y. 

Master Car BUILDERS’ AND Supervisors’ Assocration.—A. S. Sternberg. 
master car builder, Belt Railway of Chicago, Chicago. Annual 
convention September 4, 5 and 6 at the Hotel Sherman, Chicago. 

New Encranp Rarirroap Crus.—W. E. Cade, Jr., 683 Atlantic Ave., 
Boston, Mass. Regular meeting second Tuesday in each month, 
excepting June, July, August and September, Copley-Plaza Hotel, 


ston. 

New Yorx Rarcroap CLus—Mectings third Friday in each month, except 

June, ae, and August, at 29 West Thirty-ninth St., New York. 
rs. E. Hartman, acting secretary, 26 Cortlandt street, New 
York. Next meeting September 20, 8 p. m. 

Paciric RaiLway CLus.—-W. S. Wollner, P. O. Box 3275, San Francisco. 
Cal. Regular meetings, second Tuesday of each month in San 
Francisco and Oakland, Cal., alternately. Next meeting September 
S, Transportation Club, Palace Hotel. Dr. D. B. Mackie, of the 
California State Dept. of Agriculture and Fred Reede, Standard- 
ization Dept., Cal. Fruit Exchange, will speak on “Shall the Medi- 
terranean Fruit Fly Come to California?” 

RaiLway Car DerarTMENT OrrIcCeERS’ AssoctaTIoN.—See Master Car 

uilders’ and Supervisors’ Association. 

Rattway CLuB or GreenviLLe.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meetings third Thursday of each month, except 


June, July and August. 

RalLway LUB oF PitrssurcH.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Fort Pitt Hotel, Pittsburgh, Pa. 

Sr. Lours Rarrway Crus.—B. W. Frauenthal, M. P. O. Drawer 24, St. 
Louis, Mo. Regular meefings, second Friday in each month, except 
June, July and August. 

Sournern anv Soutnwestern Rartway Cius.—A. T. Miller, P. O. Box 
1205 Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

Sournwzst Master Car BUILDERS’ AND Supervisors’ ASSOCIATION.—See 
Master Car Builders’ & Supervisors’ Association. 

Travetinc Encrnzers’ Assocration.—W. 
eighth St., Cleveland, Ohio. 

otel Sherman, Chicago. 

‘Wrsrxan Rattway Crus.—W. J. Dickinson, 189 West Madison St.. Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 


O. Thompson, 1177 East Ninety- 
Annual meeting September 24-28, 
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Supply Trade Notes 


THE NationaL BEARING METALS CorporATION has moved its 
office from 30 Church street to 230 Park avenue, New York 
City. 


Joun D. Hury, president of the Independent Pneumatic 
Tool Company died at Chicago on August 15 following 
a sudden heart attack. 


THE Orton CRANE AND SHOVEL COMPANY, Chicago, has ap- 
pointed Thomas D. Crowley and Company, Chicago, its 
special railway sales representative in the United States. 


Rosert M. Wapres has been elected secretary and manager 
of the service department of the Garlock Packing Company, 
with headquarters at Palmyra, N. Y. 


E. J. SCHWANHAUSSER, for the past two years assistant man- 
ager of the Harrison works of the Worthington Pump & 
Machinery Corporation, has been appointed manager of the 
Buffalo works. 


Carter BLATCHFORD, Railway Exchange building, Chicago, 
has been appointed Chicago representative of the Martin 
circulator, a device manufactured by the Locomotive Boiler 
Economizer Company, Los Angeles, Cal. 


W. M. Witson, Chicago agent of the Flannery Bolt Company, 
Pittsburgh, Pa., has moved his office from the Railway 
‘Exchange to Willoughby Tower, 8 South Michigan avenue, 
Chicago. 


C. S. Murray, manager of the St. Louis, Mo., office of the 
Dearborn Chemical Company, Chicago, died on July 12 from 
heart trouble. He was born in Ireland on March 24, 1864, and 
had been manager of the St. Louis office for the past 18 years. 


Haroun SMirH, general solicitor of the Westinghouse Electric 
& Manufacturing Company has been elected vice-president. 
Mr. Smith’s office will be in the Westinghouse building, 150 
Broadway, New York City. 


Horace STEADMAN CLARK, Pacific manager of the Westing- 
house Air Brake Company, San Francisco, Cal., also a 
director and vice-president of the Westinghouse Pacific 
Coast Brake Company, Emeryville, Cal., died on August 
16 at Berkeley, Cal., at the age of 57. 


Tue Rupen-RyYveR MACHINERY Company, Ltp., 159 Bay strect, 
Torofito, Ont., has been appointed agent of the Geometric Tool 
Company, New Haven, Conn., for the sale of Geometric self- 
opening dies, collapsing taps and threading machines in the 
Province of Ontario, succeeding the F. F. Barber Machinery 
Company. 


J. E. BucKINGHAM has been appointed acting manager of the 
railroad department of the Worthington Pump & Machinery 
Corporation, with headquarters at Harrison, N. J., D. R. Cole 
man having been granted a six months’ leave of absence. D. S 
Ellis, recently in the employ of the New York Central, has 
joined the railroad department of the Worthington Corpora- 
tion and has been appointed eastern district sales manager, 
and J. M. Lammedee has been appointed western district sales 
manager. 


CuHar.es E. Evetetu, vice-president of the General Electric 
Company, in the manufacturing department, has been trans- 
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ferred to the engineering department as vice-president and will 
be associated with E. W. Allen in the direction of that depart- 
ment’s affairs. Mr. Eveleth will give special attention to the 
problems of the designing departments and works laboratories. 


W. J. Beck for 19 years director of research of the Ameri- 
can Rolling Mill Company, Middletown, Ohio, has been ap- 
pointed assistant to Charles R. Hook, general manager and Dr. 
Anson Hayes has been appointed director of research in charge 
of all metallurgical research problems for the organization. 
Mr. Beck will have direct charge of the development in elec- 
trical steel sheets for magnetic purposes. 


Tue Direct STEAMING Company of Canada Ltd., has been in- 
corporated at Kingston, Ont., and, by agreement with the Rail- 
way Engineering Equipment Company of Chicago, will control 
the construction of all future installations of direct steaming 
systems in Canada. William Casey is president of the new 
company; S. C. Holland and G. P. Bogert, vice-presidents ; 
J. M. Hickey, secretary, and G. W. Daly, treasurer. 


PHIL ARNOLD, district sales manager of the Garlock Packing 
Company, Palmyra, N. Y., has been appointed vice-president in 
charge of sales, with headquarters at 2111 Terminal Tower. 
Cleveland, Ohio; Cecil 
R. Hubbard has been 
appointed vice-president 
in charge of production, 
with headquarters at 
Palmyra; Robert M. 
Waples has been ap- 
pointed secretary and 
manager of the service 
department, with head- 
quarters at Palmyra; 
and Robert M. Perkins 
has been appointed dis- 
trict sales manager of 
the Cleveland district, 
with headquarters at 
1276 Superior avenue, 
Cleveland, to succeed 
Mr. Arnold. Mr. Ar- 
nold was born at Jef- 
fersonville, Ind, on 
May 19, 1883. He grad- 
uated from the Joplin 
(Mo.) high school in 1902 and entered business life with the 
Day Rubber Company, St. Louis, Mo., where he served for a 
year as a salesman in Oklahoma and Indian territory. In 1904 
he became connected with the Denver Rubber Company in the 
Northwest, then being appointed manager of the retail depart- 
ment in 1906. Mr. Arnold entered the service of the Garlock 
Packing Company in 1908 as sales representative in Iowa and 
Nebraska. The following year he was transferred to the Chi- 
cago railroad territory and in 1912 he was appointed manager 
cf the railroad department. In 1913 he was appointed district 
manager of sales at Cleveland. 


Phil Arnold Ş 


THE (CONTINENTAL BRAKE SHOE & EQUIPMENT COMPANY, 
New York, has opened a Cleveland, Ohio, office in the Terminal 
Tower, in charge of Paul Zens who has been elected a director 
and vice-president of the company. Mr. Zens was one of the 
original four members of the Jordan Motor Car Company, 
having gone to Cleveland with Edward S. Jordan from the old 
Thomas B. Jeffery Company of Kenosha, Wis. He continued 
in an exccutive capacity with the Jordan Company, in charge 
of purchases an‘?! later in charge of sales, leaving the company 
a few months ago after serving for twelve years. 


J. N. Eeiinc, tor the past 14 years trcasurer of the Railway 
Specialties Corporation, 50 Church street, New York, has been 
clected president; J. A. Carmody, for several years past sup- 
erintendent of electric equipment on the New York Central, has 
been elected a vice-president of the corporation; H. M. Fetter- 
olf, who has been associated with the corporation in its sales 
department for the past nine years, has been elected a vice- 
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president, and Fred Roth, formerly with the sales department 
of the Ohio Brass Company, has been appointed sales repre- 
sentative. 


THE SALE or the Commonwealth Steel Company, Granite, 
11l., to the General Steel Castings Corporation, which is build- 
ing a plant at Edyystone, Pa., was formally closed on July 31, 
and the General Steel Castings Corporation acquired all the 
assets of the Commonwealth Steel Company. The officers of 
the General Steel Castings Corporation are: R. H. Ripley, pres- 
ident; H. M. Pflager, vice-president; A. S. Blagden, vice-presi- 
dent and general manager of the Eddystone division; Harris 
Hoblitzelle, vice-president and general manager of the Common- 
wealth division: G. H. Alston, secretary and treasurer, . C. H. 
Howard will act as chairman of the board. 


Howarp STANLEY Forker, for over ten years chief engineer 
ot the National Safety Appliance Company, San Francisco, 
Cal. died on August 11. Mr. Folker had been in the 
service of the National Safety Appliance Company for 18 
years. He was the inventor of the company’s system of 
automatic train control and had taken out more than 100 
patents in train control and other devices. He also carried 
out a great deal of original research work in the matter 
of handling and controlling permanent magnets of more 
than ordinary size. 


THE GENERAL OFFICES of the Standard Auto-Tite Joints Com- 
pany, Pittsburgh, Pa., have been moved from the Park 
building to a newly opened plant at 916 Forbes street. 
Norman Allderdice, president, retains offices in the Park 
building, while A. M. Frauenheim, vice-president and gen- 
eral manager, is located at the Forbes street plant. E. H. 
Mattingley, 804 Railway Exchange building, Chicago, has 
been appointed representative in the Chicago district, and 
H. W. Barhyte, formerly with the Southern Wheel Com- 
pany has been appointed to a similar position in the New 
York district. 


Henry Garpner, for many years in railroad service, has been 
appointed vicc-president in charge of sales of the Coppus 
Locomotive Equipment Company, Worcester, Mass. He was 
born in Salem, Mass., and graduated from the Massachusetts 
Institute of Technology in 1896. In the same year he began 
railroad work as special apprentice in the Boston & Maine 
shops at Boston, Mass. Later he was appointed shop drafts- 
man and inspector at Concord, N. H., becoming assistant mas- 
ter mechanic at Concord in 1904. Subsequently he became loco- 
motive designer for the H. K. Porter Company, Pittsburgh, 
Pa., and chief draftsman of the Pittsburgh & Lake Erie. From 
1908 to 1914 he was supervisor of shop systems and supervisor 
of apprentices on the New York Central lines. In 1914 Mr. 
Gardner left New York to become assistant superintendent of 
shops on the Baltimore & Ohio at Baltimore, Md. Since 1916 
he held respectively on the Baltimore & Ohio the positions of 
supervisor of material conservation, corporate mechanical en- 
gineer, and special engineer on the staff of the chief of motive 
power and equipment. 


In Orper To Promote and extend the use of Diesel power in 
America twelve of the leading builders of Diesel engines in the 
United States have organized the Diesel engine Manufacturers’ 
Association, with headquarters at 30 Church street, New York. 
The association is comprised of the New London Ship & En- 
gine Works; Electric Boat Company; Worthington Pump & 
Machinery Corporation; Fulton Iron Works Company; Inger- 
soll-Rand Company; Fairbanks, Morse & Co.; Nordberg Manu- 
facturing Company; I. P. Morris & DeLaVergne, Inc.; Winton 
Engine Company; Cooper-Bessemer Corporation; McIntosh 
& Seymour Corporation, Busch-Sulzer Bros. Diesel Engine Com- 
pany, and Hooven, Owens, Rentschler Company. Henry R. 
Supthen, president of the Electric Boat Company, is president 
of the association; E. T. Fishwick, vice-president of the Worth- 
ington Pump & Machinery Corporation, is vice-president, and 
Harlan A. Pratt, manager oil and gas engine department of 
the Ingersoll-Kand Company, is secretary and treasurer. M. 
J. Reed, located at 30 Church street, is research engineer. 
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Trade Publications 


Copies of trade publications described in this column 
can be obtained by writing to the manufacturers. State 
the name and number of the bulletin or catalog desired, 
when mentioned in the description. 


Vises.—Various types of vises made in semi-steel castings 
are described and illustrated in the 44-page catalogue, No. 38, 
issued by the Athol Machine & Foundry Company, Athol, Mass. 


Arc WELDING.—The wide application of electric arc welding 
in the maintenance field is pictorially shown in publication D. 
M. F. 5156 released by the Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa. 


Werning Instructions.—Revised working instructions for 
welding, brazing and soldering monel metal and pure nickel 
are contained in the eight-page bulletin being distributed by the 
International Nickel Company, New York. 


StayBoLT CATALOGUE.— The 1929 staybolt catalogue issued by 
the Flannery Bolt Company, Flannery building, Pittsburgh, Pa., 
contains four illustrated sections on welded assemblage, stay- 
bolts, Tate threaded assemblage and tell-tale bolts and tester. 


LATHES.—The new model South Bend back geared screw 
cutting lathe, built for the working of metals in the toolroom, 
machine shop, etc., is described in the 96-page illustrated cata- 
logue, No. 90-A, issued by the South Bend Lathe Works, 425 
East Madison strect, South Bend, Ind. 


Werpen CHAIN.—"Welded Chain—Its Use and Abuse” is the 
title of a pamphlet issued by the American Chain Company, 
Inc, Bridgeport, Conn. It contains tables of sizes, weights, 
number of links per foot and other useful information and 
suggestions on the use of welded chain. 


Pic Iroxn.—Two articles on the effect on castings of nickel 
chromium, by Dr. Richard Moldenke, are contained in the 
revised edition of the Mayari pig iron book issued by the 
Bethlehem Steel Company, Bethlehem, Pa. Silvery Mayari, a 
new gencral-purpose pig iron for making super-strength cast- 
ings, is briefly described in booklet No. 54. 


X-rays IN ĪNDUSTRY.—A brief survey of the theory and use 
of x-rays in industry is included in a booklet just prepared by 
the Eastman Kodak Company, Rochester, N. Y. The publica- 
tion has the intention of suggesting sume of the industrial 
applications of x-rays in inspecting the internal construction of 
opaque materials. 


FeEepwaTeR HEATER INSiRUCTION Book.—The fifth edition 
of the feedwater heater instruction book prepared by the Super- 
beater Company, 17 East Forty-Second street, New York, 
gives full instructions on the operation and maintenance of 
Elesco feedwater heaters. It is a complete revision of the 
fourth edition issued in 1926. 


Founpry Morning Macuinxes.—lIllustrated bulletins Nos. 291, 
292, 293 and 294, descriptive of flask lift machines, power 
squeezers and jar squeezers, plain and shockless jarring ma- 
chines, and Rollover pattern drawing machines, respectively, 
are being issued in booklet form by the Tabor Manufacturing 
Company, 6225 Tacony street, Philadelphia, Pa. 


Puoto-Evastic Apraratus.—Professor Coker’s photo-elastic 
apparatus for determining the distribution of stress in structural 
and machine members is described in the the 28-page illustrated 
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catalogue issued by Adam Hilger, Ltd., 24 Rochester place, 
London, N, W. I., England. The apparatus is designed spe- 
cifically for the use of engincers and can be used for determin- 
ing the stresses set up in moving parts of machines, such as 
gear whecls, cams, cutting tools, etc. 


TiceR Crane.—Herringbone gears feature the new Tiger 
crane described in Bulletin No. 188 issued by the Whiting Cor- 
poration, Harvey, Ill. With this gear the necessary speeds are 
obtained with two gear reductions, instead of three as ordi- 
narily employed. Hyatt roller bearings are also used in the 
construction of this crane. 


PLant Lusrication.—‘Houghton on Industrial Plant Lub- 
rication” is the title of the 86-page illustrated booklet issued 
by E. F. Houghton & Co., Philadelphia, Pa. The booklet dis- 
cusses the lubrication theory, objections to the use of mineral 
lubrication oils and greases, Houghton’s absorbed oils and their 
application, lubrication of bearings, effect of temperature on 
lubricants, etc. 


Pipe, Tuse AND Bar BENDING MACHINES.—The Wallace Sup- 
plies Manufacturing Company, 1310 Diversey Parkway, Chi- 
cago, is distributing bulletin No. 25 describing and illustrating 
pipe, tube and bar bending machines up to 6-in. pipe size. 
Other equipment described includes punches and shears, lathes, 
saws and various types of metal storage cabinets. 


Spray Painting EqurpmMent.—Bulletin R of the Binks 
Manufacturing Company, 3114 Carroll avenue, Chicago, gives 
a detailed explanation, by photographs and descriptions, of the 
uses and methods of operating railroad spray painting equip- 
ment, Separate sections being devoted to the spray painting and 
finishing of passenger equipment, mechanical equipment, freight 
equipment, and bridge and building maintenance. 


HicH Test Wetpinc Rov.—A 12-page booklet, entitled “High 
Test Welding Rod,” published by the Oxweld Acetylene Com- 
pany, 205 East Forty-Second street, New York, describes an 
improved welding rod for making stronger welds in steel. 
Reasons for specifying, and how to use the high test rod also 
are discussed in the booklet. 


Sprav-PaintinG EQquipMeNntT.—The advanced, complete line 
of DeVilbiss portable spray painting equipment is described 
in the 28-page catalogue issued hy the DeVilbiss Company, 
Toledo, Ohio. Illustrations show the type and character of 
work handled by DeVilbiss spray systems on the extericr, 
interior and trim of all classes of modern structures. Eight 
features of the Type AV spray gun are discussed in detail. 


MULTIPLE VALVE THROTTLE.—A series of six reasons why 
multiple valves are used in American multiple throttles are 
given in Bulletin 4, entitled “Why a Multiple Valve Throttle ?”, 
issued by the American Throttle Company, 17 East Forty- 
Second street, New York. A front end view of a locomotive 
shows the American multiple throttle, superheater and steam 
pipes in place. A perspective view points out the location ot 
the various parts of the throttle and superheater header. 


Car Heatinc.—The Vapor Car Heating Company, Inc., Rail- 
way Exchange, Chicago, has issued a new pamphlet, No. 102, 
entitled “Increased Efficiency and Economy in Car Heating,” 
covering its latest development of the unit control system which 
automatically regulates passenger car temperatures without 
manual attention, both in train service and while cars are in 
terminal yards. This system is applied to new passenger cars, 
as well as to cars passing through shops for repairs. 


1929 Locomotive Procress.—Following the same general lines 
as the two previous editions, the 1929 Locomotive Progress 
booklet, issued by the Superheater Company, 17 East Forty- 
Second street, New York, illustrates scveral examples ot 
representative modern locomotives, which give a fair cross- 
section of American motive power of today. For eah loco- 
motive shown the general dimensions are given, also brief facts 
concerning the design, equipment or service. 


569 


Personal Mention 


General 


T. J. CLARK, general master mechanic of the Great Northern, 
Lines West, with headquarters at Spokane, Wash., has been 
promoted to superintendent of motive power of those lines, suc- 
ceeding J. J. Dowling. 


Epwarp C. RIcHarps, assistant to the superintendent of roll- 
ing stock of the Michigan Central, has been promoted to super- 
intendent of rolling stock, with headquarters as before at De- 
troit, Mich., succeeding J. T. Downs, deceased. 


Shop and Enginehouse 


R. D. CATO, assistant machine shop foreman of the Texas & 
Pacific, with headquarters at Marshall, Tex., has been pro- 
moted to the position of machine shop foreman. 


ARCHIE WALLACE, machine shop foreman of the Texas & 
Pacific at Marshall, Tex., has been promoted to the position of 
general foreman, locomotive department, succeeding J. C. Clyde. 


Rogert H. NICHOLAS, assistant master mechanic of the Central 
of New Jersey, with headquarters at Jersey City, N. J., has 
been appointed general locomotive inspector, with the same 
headquarters, succeeding C. H. Van Why, retired. The posi- 
tion formerly held by Mr. Nicholas has been abolished. 


Master Mechanics and Road Foremen 


I. G. Poor has been appointed assistant master mechanic of 
the Montana division of the Great Northern, with headquarters 
at Havre, Mont. 


E. ENGLISH, master mechanic of the Cascade division of the 
Great Northern at Seattle, Wash., has been promoted to gen- 
eral master mechanic, with headquarters at Great Falls, Mont. 


J. J. Dowtinc, superintendent of motive power of the Great 
Northern, Lines West, has been appointed master mechanic of 
the Cascade division, with headquarters at Seattle, Wash. Mr. 
Dowling succeeds E. English. 


S. S. TALBERT, general foreman at the Mobile (Ala.) shops 
of the Louisville & Nashville, has been promoted to master 
mechanic, with headquarters at the same point, succeeding 
J. D. Maxwell, deceased. 


Car Department 


W. B. Martin, car foreman of the Missouri Pacific at Kings- 
ville, Tex., has been promoted to the position of general car 
foreman, with headquarters at Palestine, Tex. 


J. KesxKeys, assistant general coach foreman of the Gulf 
Coast & Santa Fe, has been promoted to the position of gen- 
eral coach foreman, with headquarters at Cleburne, Tex. 


F. F. Ferry has been appointed car foreman of the O-W. 


R. R. & N. unit of the Union Pacific System, with jurisdiction 
over the light repair tracks and train yard at Albina, Ore. 
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A. F. Moore, general foreman of the Pennsylvania with head- 
quarters at Columbus, Ohio, has been appointed assistant 
chief car inspector in the office of the general superintendent 
of motive power, with headquarters at Chicago, succeeding 
P. S. Walter, retired. 


Obituary 


R. D. Hawkins, general superintendent of motive power of 
the Atlantic Coast Line, with headquarters at Wilmington, N. 
C., died on August 7. 


Hersert R. KIMBALL, master mechanic of the Duluth & 
Northern Minnesota, with headquarters at Knife River, Minn., 
from 1910 until its operation was discontinued in 1922, died on 
June 29 at International Falls, Minn. 


Georce A. SHarp, who served as superintendent and purchas- 
ing agent of the Prince Edward Island (now part of the Can- 
adian National), with headquarters at Charlottetown, P. E. I, 
from 1897 to 1911, died at his home at Vancouver, B. C., on 
July 16 at the age of 77 years. 


Joun D. MAxweLt, master mechanic of the Mobile shops of 
the Louisville & Nashville, died of heart trouble at his home 
at Mobile, Ala., on May 16. Mr. Maxwell had been master 
mechanic at Mobile for nearly 22 years and had been in the 
service of the L. & N. for 48 years. 


WittramM Francis (Frank) Howarp, former master car 
builder of the Wabash, died at his home at Toledo, Ohio, 
on June 16 following an attack of bronchial pneumonia. Mr. 
Howard was born on September 30, 1838, at New London, Mo., 
and obtained his academic education at University of Missouri. 
He entered railway service in 1869 as a car builder on the 
Missouri-Kansas-Texas at Sedalia, Mo., leaving that road as 
general foreman at Denison, Tex., in 1879 to become master 
car builder of the Denver & Rio Grande (now the Denver & 
Rio Grande Western). From 1881 to 1884 he was master car 
builder of the Northern Pacific and during 1885 he served as 
master car builder of the Texas & Pacific. In the same year 
he became master car builder of the Wabash, with headquarters 
at Toledo, where he remained until his retirement from active 
duty in 1908. 


Tuomas A. Lawes, former superintendent of motive power 
of the Chicago & Eastern Illinois and mechanical engineer of 
the Cleveland, Cincinnati, Chicago & St. Louis and the New 
York, Chicago & St. Louis, died at Cleveland, Ohio, on June 
4 following an operation. Mr. Lawes had been in railway serv- 
ice for 53 years. He was born at Franklin, La., on Septem- 
ber 1, 1852, and began his railway career as an apprentice ma- 
chinist on the Terre Haute & Indianapolis (now part of the 
Pennsylvania) in 1866. Later he was advanced on this road 
through the positions of machinist, draftsman, gang foreman 
and general foreman. From 1882 to 1891 Mr. Lawes served on 
the Cleveland, Columbus, Cincinnati & Indianapolis (now part 
of the Big Four) as draftsman, chief draftsman, general fore- 
man in the locomotive department and master mechanic. He 
was then appointed engineer of tests of the Erie and also 
acted as assistant master mechanic and master mechanic. Dur- 
ing 1892 and 1893 he was mechanical engineer of the Fisher 
Electric Company at Detroit, Mich., then returning to railway 
service as mechanical engineer of the Big Four at Indianapolis, 
Ind., where he remained until 1896 when he was appointed 
superintendent of motive power and machinery of the Chicago 
& Eastern Illinois, with headquarters at Danville, Ill. From 
December, 1904, until his retirement on October 1, 1922, Mr. 
Lawes had served as mechanical engineer of the Nickel Plate, 
with headquarters at Cleveland, except for a short period in 
1909, 1910 and 1911, when he was master mechanic of the 
Chicago, Terre Haute & Southeastern (now part of the 
Chicago, Milwaukee, St. Paul & Pacific). Since his retirement 
he had spent a large amount of his time in Florida. 
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| In pre-Timken days the approach 


of winter signified the coming of 


northern zones—delays, disruption of 
train schedules—and worse. 


But Timken Bearings have eliminated 
the source of many winter troubles by 
making car journals winter-proof. 


With Timken-equipped journals, lubri- 
cation is not affected—no matter how 
cold the weather may be, and wheels 
turn with the same frictionless freedom 
and smoothness as in summer. Like- 
wise, hot boxes are unknown. 


TROUBLE for railroads operating in 


And motive power is so con- 

served that it is rarely necessary 
to reduce train lengths for winter 
running. During the winter of 1928- 
1929, Timken-equipped transcontinental 
limiteds operated in temperatures of 50 
degrees below zero for weeks on end with- 
out any trouble or delays due to bearings. 


Substantial maintenance savings and 
greater comfort for passengers are other 
valuable advantages permanently con- 
ferred by the exclusive combination of 
Timken tapered construction, Timken 
POSITIVELY ALIGNED ROLLS and 
Timken steel. 
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Why the Need for Production? 


OMEONE once remarked that “when you don’t 
know which way to turn it’s a pretty good idea to 
stand still long enough to get your bearings.” That 
would seem to be an excellent bit of advice to many 
railroad shop men when the subject of quantity pro- 
duction of car and locomotive parts is under considera- 
tion. Quantity production, or mass production as some 
call it, is a phase of shop operation that must be very 
carefully studied before being put into practice in order 
to make sure that it isn’t overdone resulting in a loss 
instead of a profit. 

This is probably what one of the speakers at the Gen- 
eral Foreman’s recent convention had in mind when, in 
discussing the subject of “mass” production, he raised 
the question, “Why the necessity for production?” and 
pointed out that in several cases with which he had 
come in contact the shop people had become so obsessed 
with the quantity output idea that they overlooked the 
fact that the parts which they wanted to produce in 
greater quantities were in reality being wasted. This 
speaker explained his position at length in raising the 
question in order that he might not be misunderstood 
and concluded his remarks by indicating that there is a 
real need in most cases for modern methods and ma- 
chines to increase output but that railroad shop men 
must train themselves to know before they make a move 
what the real cost of the job is going to be. 

The railroad shop of the future is going to be faced 
with the problem of turning out a higher grade of 
maintenance work on locomotives and cars, in greater 
quantities, as far as the finished repair job is concerned 
and at a lower unit cost per locomotive or car mile. 
Considering the fact that modern materials, modern 
facilities and labor cost considerably more than they did 
some few years ago it is not difficult to see that every 
mistake that is made in the operation of the shop today 
results in greater losses than once was the case. 

We have suggested several times in these columns 
that possibly one of the reasons why many shop su- 
perintendents and general foremen do not get the new 
shop equipment they feel they need is because they fail 
to give their managements an intelligent reason for 
making the purchase. It might be worth while to ask 
themselves the question “Why the necessity for pro- 
duction?” the next time new equipment is being con- 
sidered and the chances are that the analysis that will 
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have to be made to answer this question wiil provide 
the best possible reason for the installation of modern 
equipment to replace the obsolete. 


Increased Efficiency in One 
Operation Affects Others 


I T is interesting to observe when studying figures 
- pertaining to various items of maintenance costs, 
how an effort to obtain increased efficiency in one di- 
rection has frequently brought about improved per- 
formance in others. It is also interesting to observe 
that sometimes on first study many of the operations 
affected appear to have no direct relation to each 
other, although further study will show relationship. 
A superintendent of motive power made a drive some 
time ago to reduce the cost of lubrication. In one 
year’s time, the cost of lubrication per 1,000 locomo- 
tive miles was reduced 21 per cent. During the same 
period, the mileage per set of cylinder packing was in- 
creased 1.6 per cent. This amounts to a considerable 
item, especially on a road which operates nearly 2,000 
steam locomotives. It would appear that if an arbi- 
trary reduction in lubrication should be carried too 
far, there would be an appreciable shortening of the 
life of all wearing parts, especially that of cylinder 
packing. It is apparent, however, that it was waste 
in lubricating material which was being eliminated 
rather than that necessary for proper lubrication. 

Continuing the same line of thought, one might in- 
fer that an increase in mileage between renewals of 
cylinder packing would be effected at the expense of 
an increase in the consumption of locomotive fuel. 
However, during the period referred to, there was a 
decrease of 9.2 per cent in the amount of fuel con- 
sumed in freight locomotive service, and 9.3 per cent 
in passenger locomotive service. There was an increase 
of 3.4 per cent in switch engine service, but during the 
same time there was an increase of 4.4 per cent in cars 
handled in yards and terminals, There was a reduc- 
tion of 5 per cent in coal consumed in mixed train 
service. 

While these economies were being achieved, the su- 
perintendent of motive power found it possible to re- 
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duce the monthly appropriation for running repairs, 
and to increase the assigned mileage between classi- 
fied repairs. He found that the assigned mileage be- 
tween certain classified repairs was not sufficient in- 
asmuch as the engine terminals were performing run- 
ning repairs more efficiently. The superintendent of 
motive power attributes this general increase in the 
efficiency of his department to the drive initiated to re- 
duce the cost of lubrication. 

It doubtless appears to many mechanical department 
officers that, in paying close attention to one detail 
operation or to a single item among a multitude of re- 
sponsibilities, one makes the mistake of allowing more 
important matters to drift. Doubtless such a policy 
would be a mistake. The fact that this superintendent 
of motive power observed the increased efficiency in 
other detail operations is evidence that he did not make 
this mistake. But by exercising the right kind of 
leadership he obtained the support of his entire organi- 
zation. The movement, once started on this basis, did 
not stop with lubrication, but developed each new lead 
as it opened up. It was not the attention to a detail 
on the part of the superintendent of motive power, but 
the team work of an entire organization which was re- 
sponsible for the results. 


The Car Officers’ Meeting 


HE first and one of the most important fall meet- 

ings of railway mechanical officers in Chicago was 
that of the Master Car Builders’ and Supervisors’ 
Association, a report of which appears elsewhere in 
this issue. This convention, the first annual meeting 
of the new association, was notable for the excellent 
program of papers and reports prepared under the 
direction of C. J. Wymer, superintendent of the car 
department of the Chicago & Eastern Illinois, and 
chairman of the Program Committee. 

High points of the proceedings included addresses 
by T. W. Demarest, general superintendent of mo- 
tive power of the Pennsylvania, Western Region, 
and Dr. Samuel N. Stevens, professor of psychology, 
Northwestern University. Mr. Demarest urged 
strongly the periodical maintenance of freight cars, 
a subject which probably will engage the attention 
of car department officers to an increasing extent 
as time goes on. Doctor Stevens gave his remarks 
regarding the psychology of handling men an in- 
tensely practical term, maintaining that individual 
characteristics must be studied in any attempt to 
secure maximum over-all efficiency of a group, and. 
citing many instances to show that material incen- 
tives alone cannot produce the desired results. From 
the interest with which this subject was received, it 
should unquestionably appear more often on railroad 
convention programs, and the Master Car Builders’ 
and Supervisors’ Association is to be commended for 
thus giving consideration to the most important 
single problem confronting railroad officers. 

By the concerted action of an active membership 
committee of which K. F. Nystrom, superintendent 
of the car department of the Chicago, Milwaukee, 
St. Paul & Pacific, was chairman, the association 
membership has grown to a total of 1,600, and some 
idea of the scope and future possibilities of the as- 
sociation may be gained from the statement on the 
floor of the convention that the membership goal 
should be not 1,600 but 16,000. Possibly this goal 
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may never be reached, but every evidence points to 
the conclusion that the Master Car Builders’ and 
Supervisors’ Association is destined to attain a large 
membership of representative car department officers 
throughout the country and prove an important in- 
fluence for good in car department matters. 

Of the many associations in the railway field 
which must justify their existence by the quality of 
service rendered, it may be safely said that no one 
has a better chance for success than the Master Car 
Builders’ and Supervisors’ Association, providing its 
development is guided along the lines planned by 
its present officers and board of directors. In itself 
an amalgamation of two former groups of car men, 
the new association is the only national body with 
membership limited strictly to representative rail- 
way car department officers and supervisors. This 
membership of specialists will bring a wide experience 
and national viewpoint to the consideration of gen- 
eral car-department and car-shop problems, as well 
as interchange and loading rules, which may be made 
to supplement effectively the work of the A. R. A. 
Mechanical Division. An organization with the 
membership and program of the Master Car Build- 
ers’ and Supervisors’ Association is an invaluable 
agency for promoting general progress and increased 
efficiency in the car department. 


Dra ft- Gear Maintenance 


fä HERE are two aspects of the draft gear situation 
f which always present themselves for consideration 
in any discussion of equipment conditions as affected by 
draft-gear service. One of these pertains to the operat- 
ing characteristics of the draft gear; the other pertains 
to its maintenance. Until recently by far the greater 
attention has been given to the former and, even yet the 
importance of the latter does not seem to have been at 
all generally recognized. In the vast amount of work 
which has been done in studying the characteristics of 
draft gears and in rating the gears of different designs 
with respect to certain measurable characteristics, the 
basic purpose has been to bring about the development 
of the ideal draft gear so far as the ideal is possible of 
attainment within present limitations of pocket spacing 
and travel. 

As yet there does not appear to be much likelihood of 
arriving at a general agreement as to what constitutes 
the ideal draft gear—much less of actually attaining it. 
Many of those who have to deal with the subject place 
more stress on the durability of the draft gear itself 
than on the protection it will offer to the car and its 
lading. There are railroad officers who even believe that 
a draft gear should be sold under a guarantee of more 
years of service than may be expected of the car itself 
without a considerable amount of repair work. Others 
believe that the protection of the car is the paramount 
consideration and that the durability of the draft gear 
itself should be subordinate to this consideration ; hence, 
while it is entirely possible to give draft gears laboratory 
ratings as to absorption and recoil, and sturdiness, the 
meaning of these ratings in terms of service value is 
still open to several interpretations. 

In the meantime cars must be operated with existing 
types of draft gears and while future improvements in 
draft-gear design should certainly be encouraged, they 
offer no opportunity now or in the immediate future for 
reducing car maintenance costs and damage claims re- 
sulting from poor car protection. The immediate op- 
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portunities all lie in the maintenance of existing draft 
gears so that they may function effectively not only 
while they are new but continuously during their entire 
service life. 

Some railroads have already undertaken the system- 
atic and periodical inspection and maintenance of draft 
gears and, as far as we know, where this work has been 
done effectively the results have thoroughly justified it 
in the opinion of the responsible officers. It is encourag- 
ing to find that appreciation of the importance of some 
such scheme of draft gear maintenance is spreading. 
A committee of the International Railway General 
Foremen’s Association, in its report on this subject, 
says: “It is the opinion of your committee that a large 
saving can be effected if some feasible inspection period 
can be determined by the railroads and private car 
owners.” 

On the committee’s recommendation the association 
has decided to request the Mechanical Division, Ameri- 
can Railway Association, to consider the development of 
a draft-gear inspection rule similar in principle to the 
rule on journal repacking which becomes effective Jan- 
uary 1, 1930. Until within the past two or three years 
the draft gear has been so universally neglected in 
service that relatively little experience is available on 
which to fix the duration of the time between inspec- 
tions. It may, therefore, require several years before 
the members of the Mechanical Division can be brought 
into agreement on the provisions of such a rule. Until 
general practice can be brought into conformity with a 
rule of this kind, however, the best and most economical 
draft gear service will not be attained. 


Standard Specifications 


R. Charles E. Skinner, past chairman of the 

American Engineering Standards Committee, 
member of the National Research Council and assistant 
director of engineering of the Westinghouse Electric 
& Manufacturing Company, in an address before the 
Pacific Railway Club, paid a fine tribute to Dr. Dudley, 
late chief chemist of the Pennsylvania, when he gave 
him the credit for early instilling the idea that a speci- 
fication for a material is never satisfactory to the user 
of the material until it is satisfactory to the supplier. 
Dr. Dudley’s work is something of which the railroad 
industry may be proud, especially during the time that 
he was president of the American Society of Testing 
Materials. “His addresses as president of that soci- 
ety,” said Dr. Skinner, “are the bible, vou might say, 
of the specification makers of this country.” 

The railroad industry occupies a very different posi- 
tion with respect to research from that of the manufac- 
turing industries. This point was stressed by Dr. 
Skinner in his references to Dr. Dudley’s work. The 
manufacturers build their business to a very consider- 
able extent on the control of their patents. The rail- 
roads are almost free from that restriction, and the re- 
search which they can undertake need not be tied up 
with the patents. Furthermore, the results of the re- 
search laboratories of the world are more or less avail- 
able to the railroads for their use and application. 

The object of the manufacturers engaging in re- 
search is to better their own product. 

The major advances in materials used by the rail- 
road have largely come from the laboratories of manu- 
facturers. The result of these researches are avail- 
able to the railroads and they have been extensively 
used by the various specification committees of the 
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American Railway Association, and also the American 
Society for Testing Materials, and other interested 
technical societies. 

Considerable has been done in the last few years to- 
ward the development of alloy and heat-treated steels 
in the construction of locomotives. Most of this has 
been done by manufacturers working in conjunction 
with one or two railroads. There is no doubt but that 
alloy and heat-treated steels will be more extensively 
used in locomotive construction as the results of this 
research prove satisfactory. Specifications for such 
materials for various locomotive parts have already 
been prepared for a number of individual roads and 
are constantly being revised as development work 
progresses. The preparation of these specifications is 
being done largely by the individual railroads and co- 
operating manufacturers. It has been suggested that 
the A. R. A. Committee on Specifications and Tests for 
Materials should make it one of its functions to ob- 
serve and study the results of the research and experi- 
mental work that is now going on to develop new ma- 
terials for locomotive construction, with the object of 
developing recommended specifications before the ma- 
terials get into general use, and a number of railroads 
have written specifications of their own. 

Individual railroads could perform a real service to 
the industry by inviting the co-operation of this com- 
mittee in the preparation of specifications which are 
the result of individual development and experimen- 
tation. If such a liaison could be established, it should 
go a long way toward eliminating such situations as 
that described in an editorial published in the Decem- 
ber, 1928, Railway Mechanical Engineer, relative to 
specifications for car journal-bearing metals, for which 
65 different railroads have their own specifications 
differing from the A. R. A. standard. 

Manufacturers certainly have a right to object to 
such a large number of specifications for material 
that is used for one purpose. Dr. Skinner’s reference 
to the advice given by Dr. Dudley, that specifications 
must be satisfactory to both user and manufacturer, 
is timely. Standard specifications are certainly more 
satisfactory to both parties than a large number of 
independently developed specifications, most of which 
contain only slight variations. These slight differences 
are irritating and in many ways costly to the manu- 
facturers. 


‘ 


| New Books 


A Directory or RESEARCH ON HEAT TRANSMISSION. Compiled 
by the Committee on Heat Transmission, Division of Engi- 
neering and Industrial Research, National Research Council, 
40 West Fortieth street, New York. 30 pages, paper bound. 

It is the plan of the Committee on Heat Transmission, 
National Research Council, to revise this directory on 
research of heat transmission at intervals of approx- 
imately six months. The directory contains brief ab- 
stracts of the scope of work in progress in the various 
educational institutions throughout the United States. 
The committee realizes that there are many technical 
investigations in the fields of metallurgy, mechanical 
and electrical engineering, which involve important 
problems in heat transmission. However, it has de- 
cided to include only such research work dealing with 
heat transfer as are being carried on in the experimen- 
tal stations of various educational institutions. 
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Canadian National oil-electric locomotive No. 9000 hauling a passenger train 


Canadian National’s 2,660-Hp. 
Oil-Electric Locomotive 


Demonstration run made with eight-car train— IT wo 


units equipped with 12-cylinder, 


V-type engines 


the Canadian National Diesel electric locomotive 

No. 9,000, under actual operating conditions was 

given on August 26, 1929 when a special passenger 
train running as a second section of the International 
Limited was run from Montreal, Que., to Toronto, Ont. 
The train consisted of a combination baggage and 
smoking car, a day-coach, three solarium type club-ob- 


A PUBLIC demonstration of the performance of 


servation cars and two business cars, weighing about 
66314 tons. The party consisted of representatives of 
the press from both the United States and Canada, of- 
ficers of the Canadian National Railways, representa- 
tives from several railways in the United States, repre- 
sentatives of companies having a part in the design or 
construction of the locomotive—The Westinghouse 
Electric and Manufacturing Company, The Baldwin 


The steam locomotive with which the tractive characteristics of the No. 9000 are compared 
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Locomotive Works, The Canadian Westinghouse Com- 
pany and The Canadian Locomotive Company—and 
the mayors and presidents of the boards of trade of 
Montreal and of the communities at which the Interna- 
tional Limited makes schedule stops. 

The International Limited leaves Montreal at 10:00 
A.M., eastern standard time, and arrives at Toronto at 
5:40 P.M. after making 13 intermediate stops. The 
demonstration train was scheduled to leave Montreal 
30 minutes behind the first section and to make the regu- 
lar running time of the limited and all its schedule stops. 

The schedule calls for a run of 334 miles from Mon- 
treal to Toronto in seven hours and forty minutes with 
an average speed. including the 13 intermediate stops, 


Front of oil-electric locomotive No. 9000 


of 43.6 miles an hour. The locomotive had no difficulty 
in making the trip in running time. At several points 
on the run, owing to delays at stations where stops were 
made, the train left from 2 to 13 minutes behind the 
schedule. With its 663-ton train, however, there was 
apparently no difficulty in making up time following 
any of these delays and the 334 mile run was completed 
in the schedule time of seven hours and forty minutes. 


Largest Locomotive of Its Kind 


This locomotive, the largest and most powerful of 
its kind, made its first appearance in just a little over 
three years after the first oil-electric rail car of 200-hp. 
rating was installed on the lines of the same system. 
It consists of two units, and weighs 650,000 Ib. when 
fully equipped, of which 480,000 Ib. is carried on the 
driving wheels. Each unit consists essentially of an 
engine-generator set mounted on the locomotive frame, 
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boiler equipment for steam heating of passenger: 
coaches, four traction motors for propelling the loco- 
motive, air-brake and other auxiliary equipment. 

The power developed by the oil engine is converted 
into electrical energy by the generator and transmitted 
to the traction motors geared to the driving axles. With 
the present gear ratio, which was laid out ‘for high- 
speed passenger service, the locomotive will develop 
a tractive force of 100,000 lb. during accelerating peri- 
ods and 42,000 Ib. continuously. The electrical system 
of transmission utilizes approximately the full engine 
horsepower over a wide range of speed and tractive 
force of the locomotive in either direction without 
change of engine speed or shifting of gears. 

The operation of the locomotive and the speed of the 
oil engine are controlled from either of two engine- 
man’s stations, which are located in separate compart- 
ments at the outer end of each unit. Means are pro- 
vided for the control of both units jointly, or either 
unit independently of the other unit, from these sta- 
tions. Gages are mounted at each engineman’s station 
for indicating the operation of each unit. 


Twelve-Cylinder Oil Engines 


Each unit contains a Beardmore twelve-cylinder oil 
engine of the solid-injection type, with cylinders of 
12-in. bore and 12-in. stroke. The nominal rating of 
the engine is 1,330 hp. at 800 r.pm. The engine is of 
the variable speed type, and may be run at any speed 
between idling speed at 300 r.p.m. and full speed at 
800 r.p.m., the engine governor controlling the throttle 
to maintain the speed corresponding to the governor 
setting. A fractional-horsepower electric motor, con- 
trolled from the engineman’s station, is used for chang- 
ing the speed setting of the governor. The engine de- 
velops its rated horsepower at a fuel rate of .43 Ib. per 
b. hp. hr. It will develop reduced power as may be 
required in locomotive service with but a slight increase 
in the fuel rate. The engine is started from standstill 
by power taken from a storage battery on the locomo- 
tive using the main generator as a motor. The oil en- 
gines were designed and supplied by the William Beard- 


` more Company, Glasgow, Scotland. 


The cooling of the oil engine is accomplished by cir- 
culating the engine jacket water through radiators of 
the honeycomb type mounted on the locomotive roof. 
The lubricating oil is circulated through tubular finned 
radiators, which are also mounted on the locomotive 
roof. Both sets of radiators are force ventilated by 
motor-driven blowers of the propeller type, although 
the natural ventilation resulting from the locomotive 
speed will be sufficient to cool the engine during cold 
weather, and will assist materially in cooling it at other 
times. The radiator blower motors are controlled by 
separate thermostats placed in the water and oil to 
maintain desirable operating temperatures for each. 
Means are provided for bypassing a part or all of the 
water during initial warming up periods. 


Comparison With 4-8-2 Type Steam Locomotive 


The outstanding characteristic of the oil-electric type 
of traction is the ability to utilize practically the full 
rated horsepower of the prime mover at all speeds 
within the operating range of the locomotive. This 
results in the ability to develop draw-bar pulls at start- 
ing and slow speeds which are limited only by the ad- 
hesion of the driving wheels and by the temperature 
rating of the electrical machinery. One of the illustra- 
tions shows a comparison of the tractive-force curve 
of the No. 9000 with that of Canadian National Moun- 
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tain type locomotive No. 6000. A comparison of se- 
lected dimensions and data pertaining to these two loco- 
motives is shown in the table. 

It will be seen that at speeds below 20 miles an hour, 
the tractive capacity of the oil-electric locomotive is 
materially in excess of that of the steam locomotive, 
while at speeds greater than 20 miles an hour the trac- 
tive force of the steam locomotive slightly exceeds that 
of the oil-electric locomotive, the two curves, how- 
ever, remaining approximately parallel at speeds above 
30 miles an hour. 

The advantage of the high tractive force at starting 
and at slow speeds was evident in the rapidity with 
which the locomotive was able to accelerate the train 
during the demonstration trip. General observations in- 
dicate that locomotive No. 9000 will bring a train of 
this weight up to a speed of 60 miles an hour in about 
one-half the time required by steam locomotives similar 
to No. 6000. Based on voltmeter and ammeter reading, 
the maximum combined horsepower output of the two 
Diesel engines did not exceed 2,100 hp. at speeds of 
60 miles an hour or higher. At speeds up to 45 miles 
an hour, however, when handling the train up ascend- 
ing grades, the engines developed between 2,500 and 
2,600 hp. for several minutes at a time. In starting and 
accelerating the train the full horsepower rating of the 
engines was developed for short periods. On one oc- 
casion the train attained a maximum speed of 73 miles 
an hour, which was sustained for a short time, with a 
power output of approximately 1,800 hp. Speeds of 
60 to 65 miles an hour were frequently reached and 
maintained for considerable periods. 

During the demonstration trip the exhaust from the 
engine of the rear unit showed a brown haze both while 
idling and while developing full engine speed. The 
exhaust from the engine of the front unit while visible, 
was considerably less noticeable. 


Exhaust Heat Aids Oil-Fired Boiler to 
Heat Train 


The exhaust gases of the oil engine are conducted 
to an economizing boiler located in the cab, and finally 
discharged to the atmosphere at a reduced temperature. 
The economizing boiler also serves as an effective si- 
lencer in muffling the exhaust of the engine. The heat 
saving in the exhaust gas is sufficient to heat a passen- 
ger train of an average number of cars for outside tem- 
peratures as low as 12 deg. F. below zero with the oil 
engines operating at average loads, and for lower tem- 
peratures with the oil engines operating at full load. 
The heat saving effected by the economizing boiler re- 
sults in a substantial increase in thermal efficiency of 
the locomotive. 

An oil-fired boiler has been installed in each unit 
which will operate in conjunction with the economizing 
boiler to supply steam for train heating during periods 
when the output of the latter does not meet the re- 
quirements. This boiler uses the same fuel oil as the 
engine, and it has an evaporative capacity of 2,500 Ib. of 
steam per hour to 100 Ib. pressure. It is controlled au- 
tomatically to maintain a constant pressure in the train 
heating system with the varying rates of evaporation of 
the economizing boiler. The automatic operation is ac- 
complished by a pressure controller, which operates to 
increase the supply of fuel oil, atomizing air or steam, 
and combustion air, if the pressure falls below normal 
due to a reduced output from the economizer, corres- 
ponding with a reduced load on the oil engine, and con- 
versely to reduce the supply of fuel oil, atomizing air 
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or steam, and combustion air, when the pressure in- 
creases above normal due to an increased supply of 
steam from the economizer, corresponding with the 
increased load on the oil engine. 

Automatic control of water injection pumps for both 
economizer and oil fired boiler is provided to maintain 
the water at constant level in both boilers during periods 
when the demand for steam requires full output of the 
former and partial or full output of the latter. When 
the demand for steam is less than the capacity of the 
economizer, the oil-fired boiler may be made inoperative 
and the output from the economizer reduced by lower- 
ing its water level, thereby reducing the evaporative 
rate. Under these conditions, the water level and con- 
sequently the evaporative rate of the economizer is 


The Beardmore 12-cylinder V-type solid injection oil engine 
—Develops 1,330 hp. at 800 r.p.m. 


controlled automatically by a pressure controller which 
operates to control the water-injection pump. Under 
conditions where there is no demand for steam, the 
water level is reduced to zero and the economizer is 
operated dry as a silencer for the oil engine until such 
time as a demand for steam occurs, when water is in- 
jected into the economizer and it again functions as a 
boiler. 

The economizer and boiler are of the thimble tube 
type, and were designed and furnished with the auxil- 
iary steam-control equipment by the Clarkson Steam 
Motors Company, Ltd., London, England. 

The electric generators, motors and auxiliary elec- 
trical equipment were designed for this particular serv- 
ice by the Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa. and were supplied by 
the Canadian Westinghouse Company, Hamilton, Ont. 
The system of control provides for varying the speed 
of the oil engine and generator voltage, and shunting 
the field of the series type traction motors for changing 
the speed of the locomotive. 

A lead storage battery consisting of 56 cells of Ex- 
ide M.V.A. 21, 340-ampere-hour capacity, is carried on 
each unit. This battery is used for engine starting and 
also furnishes power for control, lights, and auxiliaries. 
It is charged from the main generator during engine 
idling periods and from the auxiliary generator during 
power periods. 
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The locomotive is equipped with Westinghouse 14-EL 
air-brake equipment, transfer valve, and brake valve 
pedestal. Each unit of the locomotive has a 75-ft. 
motor-driven air compressor which operates from the 
main generator during engine idling periods and from 
the auxiliary generator during power periods, thus in- 
suring full speed under practically all operating condi- 
tions. Automatic means are provided to prevent appli- 
cation of power on reversal of the locomotive with the 
driver brakes applied. 

The foundation brake rigging, designed and supplied 
by the American Brake Company, St. Louis, Mo., rep- 
resents the maximum in simplicity and flexibility for 
this type of chassis. Four driver brake cylinders are 
provided for each unit, two of which brake the two 
forward pairs of drivers, while the other two brake 
the two rear pairs of drivers. A fifth brake cylinder 
is provided for braking the four-wheel engine truck. A 
hand brake is also provided for holding the locomotive 
when stopped, in case the air brake is inoperative. 


Mechanical Design 


The main frame of each unit consists of a Common- 
wealth casting having supports for the oil engine bed- 


Selected Data and Dimensions of Canadian National Oil- 
Electric and 4-8-2 Type Steam Locomotives 


Oil Electric Locomotive Steam Locomotive 


oc. 9000 No. 6000 
Total weight ..............6. 668,000 Ib. *594,860 Ib. 
Weight on drivers........... 461,904 Ib. 231.370 Ib. 
Number of driving wheels.... 16 8 
Diameter of drivers........... 51 in. 73 in 
Engines 22.3 cnaseaaeedeene bs 2 1330-hp. Beardmore: = ......---00- 
Oil Engine 

Generators ..............0055 2 Westinghouse No. 478 
Auxiliary generators ......... 2 Westinghouse YG-8 
Motors aes sopasera cota waeeeed 8 Westinghouse No. 359 Be 

. Railway Li W wo 
Gear ratio oodo 20460605 .a606 SER ee heap ee was 
Evaporative heating surface... 4,049 sq. ft. 
Superheating Surface ........ 810 sq. ft. 
Grate area ....... eee ee eee 66.7 sq. ft. 
Cylinders ...... ccc cece ee eeee 26 in. by 30 in 
Steam pressure ...........006 10 Ib. 
Maximum tractive force....... 100.000 Ib. 49,600 Ib. 
Sustained tractive force....... 42.000 Ib, ka cece ee eee 


*Including tender. 


plate, boiler supporting casting, cab brackets, air duct, 
brake hangars and equalizer pins cast integral with the 
side frame and crossties. The four-wheel and two- 
wheel truck frame are also of the Commonwealth type. 
The driver journals and two-wheel truck journals are 


waste packed, oil lubricated. The four-wheel truck. 


journals are of the outside bearing type with floating 
bushing, grease lubricated. The equalization system 
consists of one point of support at the centre pin of the 
four-wheel truck, and one point in the equalization sys- 
tem of each side, the drivers being side equalized with 
the two-wheel truck. 

The mechanical design of the locomotive represents 
the result of the combined efforts of the Canadian Na- 
tional Railways, Canadian Locomotive Company, Bald- 
win Locomotive Works, Commonwealth and Westing- 
house Electric & Manufacturing Company. 

Each unit carries approximately 8,000 Ib. of fuel oil, 
11,000 Ib. of boiler water, 3,000 Ib. of engine jacket 
cooling water, 3,000 Ib. of sand, and 1,000 Ib. of engine 
lubricating oil. 


Fuel for Twelve Hour Operation 


The supply of fuel oil will be sufficient for operation 
of oil engine and oil-fired boiler, operating under aver- 
age conditions, for twelve hours. A motor driven 
pump is mounted on each unit for filling fuel oil tanks. 


October, 1929 


An oil filling pipe is installed on the locomotive for fill- 
ing either unit from a tank car at the end of the loco- 
motive. 

The engines have a nominal fuel rate of .43 Ib. of oil 
per brake hp.-hr. operating at their rated output. The 
fuel oil costs the railroad approximately five cents per 
U. S. gallon which, with coal averaging approximately 
$5 a ton on the tender, gives a fuel cost approximately 
one-third of that of coal on a gross ton-mile or a pas- 
senger car-mile basis. 

The first unit of the locomotive has been in various 
classes of service since its delivery late in 1928. The 
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Comparative tractive force curves of Canadian National 
4-8-2 type steam locomotive No. 6000 and oil- 
electric locomotive No. 9000 


completed double unit will be operated in various serv- 
ices at various points on the Canadian National system 
for some time before being assigned permanently to 
any service in order that the railroad may determine its 
adaptability for service under a wide variety of con- 
ditions. It is also planned some time within the next 
few months to operate the locomotive on a continuous 
run from Montreal to the Pacific coast. 


Performance in Freight Service 


With the present gear ratio in freight service, the 
tonnage which can be handled will depend upon the rul- 
ing grade and is limited by the heating of the electric 
equipment. Assuming a ruling grade of 0.4 per cent, 
it will handle trains of 2,800 tons made up of 45-ton 
cars, under average weather conditions, at a speed of 
approximately 19 m.p.h. on this grade, with a balancing 
speed of approximately 40 m.p.h. on level track. 

Assuming a freight gear ratio of 18:73, the locomo- 
tive will be capable of developing a maximum tractive 
force of 130,000 Ib. during accelerating periods with 
momentary tractive forces limited by adhesion. It will 
handle a trailing load of 3,700 tons, made up of 45- 
ton cars, under average weather conditions, on a ruling 
grade of 0.4 per cent at approximately 15 m.p.h. and 
it will have a balancing speed of approximately 35 
m.p.h. on level track. 

The oil engines of both units are arranged for the 
future application of a supercharger, one of which 
was built and tested on both engines soon after the loco- 
motive was first placed in service. 
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Equipment Painters 


New Officers—Left to 
right: « J. Johnson 
(N. C. & St. L.), first 
vice-chairman; V. R. 
Yawthorne (secretary, 
Mechanical Division, 
A. R. A.); Marceau 
Thierry (N. & W.). 
chairman; E. M. 
O’Brien (Illinois Cen- 
tral), second vice 
chairman 


Discuss Problems at Kansas City 


Research improves materials and practices- 


Lacquer now recommended as most 


desirable railway finish 


Painting Section, Mechanical Division, American 

Railway Association, was held at the Hotel 
Muehlebach, Kansas City, Mo., September 10 to 12, 
1929. This meeting, with a total attendance of 330 
members, guests and supply men, was also the fifty- 
ninth anniversary of the organization of the former 
Master Car and Locomotive Painters Association in 
1870. 

On the opening day of the convention an address was 
made by E. R. Cott, supervisor of safety, Hocking 
Valley, and an individual paper on the value of Research 
to a Railway Paint Shop was presented by W. J. 
Miskella of the Finishing Research Laboratories, Chi- 
cago. At the second day’s session an individual paper 
was presented on the subject of “Aluminum Paint in the 
Transportation Industry,” by H. W. Ostrum of the 
Aluminum Company of America. 

One noticeable feature of this year’s meeting was 
the absence of any discussion on the question of the 
use of lacquer for cars and locomotives. In fact, con- 
trary to several previous meetings the aversion to the 
use of lacquer seems to have disappeared and the re- 
port of the committee on new developments in painting 
includes the statement that “lacquer is one of the most 
desirable finishes that can be applied to passenger-car 
equipment, both interior and exterior.” That the ap- 


Th eighth annual meeting of the Equipment 
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plication of lacquer, or more broadly speaking the ap- 
plication of any finishing materials by the spray method, 
still presents a problem as far as the railroad shop is 
concerned is indicated by the fact that the report of the 
Committee on Shop Construction and Equipment in- 


‘cluded reference to the necessity of equipping car shops 


with adequate ventilating systems for use with spray- 
painting equipment. 

This year’s report of the committee on Tests was 
probably one of the most comprehensive reports of its 
kind ever presented to the section. Its great length and 
detail prohibit its complete reproduction here. 


Election of Officers 


The following officers were elected to serve for the 
year ending September, 1930: Chairman, Marceau 
Thierry, foreman painter, Norfolk & Western, Roa- 
noke, Va.; first vice-chairman, K. J. Johnson, foreman 
painter, Nashville, Chattanooga & St. Louis, Nashville, 
Tenn.; second vice-chairman, E. M. O’Brien, foreman 
painter, Illinois Central, Chicago. 

The following members were elected to serve on the 
committee of Direction for a like period: A. E. Green, 
foreman painter, Chicago & North Western, Chicago; 
James Gratton, general foreman painter, Buffalo, 
Rochester & Pittsburgh, Du Bois, Pa.; B. E. Miller, 
master painter, Delaware, Lackawanna & Western, 
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Kingsland, N. J.; H. Hengeveld, master painter, At- 
lantic Coast Line, Waycross, Ga.; J. W. Gibbons, gen- 
eral foreman car department, Atchison, Topeka & Santa 
Fe, Topeka, Kan., and E. W. Grimminger, foreman 
painter, Pennsylvania, Altoona, Pa.; L. B. Jensen, O. 
M. St. P. & P. and D. C. Sherwood, the retiring 
chairman of the Equipment Painting Section who has 
been appointed chairman of the committee. The 
Equipment Painting Section voted to hold its 1930 meet- 
ing at Chicago. 


The Value of Research to a 
Railway Paint Shop 


By William J. Miskella, M. E. 

Director, Finishing Research Laboratories, Inc., Chicago 

Mass production—that is the keynote of the present 
day. To it may be traced every modern activity, wheth- 
er it be automobiles, radios, chain stores, foods, clothing 
or what not. This keynote has taken the place of all the 
old secret-process procedures and undercover work that 
used to be so common. Today, practically everything 
of a manufacturing nature is done in a free, open and 
above-board fashion. 

The fact that you gentlemen are assembled here in 
this convention to openly exchange ideas and do all 
you can to aid each other is the best argument in the 
world that the new order of things is the better one. 
Your work is out of the secret class, but not quite in 
the mass-production class. Anyway, it is better to be 
looking forward than backward and so we will imagine 
just for fun that each one of you will be directed by 
your superior when you get back home to prepare to 
increase production to thirty cars per day without in- 
creasing your floorspace! Of course, that is not likely 
to happen with the earnings of railways as they are— 
not even under individual ownership! Naturally, this 
new order of things could not become a reality for some 
time because of the radical departure from present 
routine. Therefore, let us suppose that three years 
time is to be allowed in which to put this new plan in 
operation and let us see what some of the obstacles are 
and what we might expect in the way of a final plan. 

First, you would have to be sure of every move as 
there would be no long profit to cover up any errors 
that might be made. Naturally, you would have to do 
things in a production way—in a modern way, if you 
please. Every little detail would have to be watched 
for possible changes toward improvements. Today, 
even if you happen to put the wrong color on a car, a 
little varnish remover or some lacquer thinner soon 
corrects the mistake and no one is the wiser. It wouldn’t 
be so easy though if you were finishing thirty cars per 
day on a line conveyor at such a rate that a dozen cars 
would be coated in error before the mistake was dis- 
covered. 


The Value of a Chemist 

Suppose, for example, a group of cars came down 
the line to the finishing department and they were all 
gummed up—I mean that literally—all covered with 
wads of chewing gum for the painter to remove. Putty 
knives might help. Rotary grinders certainly would not 
solve the problem. Where would you go to find out the 
best method to quickly remove the chewing gum? Per- 
haps you would put it up to your present chemical de- 
partment—the members of which specialize in water 
treatment and steel work, but who know little about 
paints and lacquers. Perhaps some industrious work- 
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man would find that a hot flat iron applied over a blotter 
would reduce the size of the obstruction. Finally, 
though, you would throw your hands up in disgust and 
exclaim—“If I only had a chemist familiar with paints 
and lacquers under my direct jurisdiction, he could tell 
me something that would dissolve this!” Indeed, that 
would be fine, and likely he would tell you to use 
some hot carbon tetrachloride. 

From this rather primitive example, it will be seen 
that the knowledge for the quick and best solution of 
production problems is not a part of your makeup— 
and that is no criticism. One does not have to stretch 
his imagination very far to realize that the chemist, 
even if he were available in the paint-shop organization, 
would be greatly’ handicapped on account of the lack 
of an unlimited variety of chemical and physical testing 
instruments. 

And so, a chemist would be needed to solve this dif- 
ficulty, and an engineer to solve that one and before long 
there would be quite an elaborate technical staff in your 
shop. However, there would be other and more im- 
portant things for this technical force, such as, for ex- 
ample, to determine the composition of a paint, varnish 
or lacquer so as to be able to predetermine weather re- 
sisting and other physical characteristics; the fastest 
practical way to accelerate drying; the simplest way to 
match accurately a standard color; the surest way to 
eliminate failures due to fading, chipping, peeling, crack- 
ing. discoloration, orange-peel, spray-gun streaking, how 
to make finishes stick to 
rust - proofed surfaces, 
the effect of cheap thin- 
ners containing petro- 
leum distillates upon the 
low viscosity cotton used 
in modern lacquer, the 
reason for the rapid de- 
terioration of transpar- 
ent lacquers when ex- 
posed to the weather. 

You would encounter 
fume-exhaust problems; 
there would be a demand 
for developing special 
processes of application 
outside of the three 
common ones — spray, 
brush and ‘dip. You 
would find it necessary 
to see that the cars came 
to you perfectly clean and free from rust and various 
results of oxidation. There would have to be a sepa- 
rate pressure container for each color used—no more 
changing from one color to another in order to “get 
by” with one spray outfit. 

You wouldn’t have to wait until you got to the next 
annual convention to ask some brother master painter if 
he had tried out wet or dry sand-paper, masking tape, 
chromium plating, spray shield, pressure handling of 
finishing materials from a central storage plant, air- 
motor-driven agitators, emulsified asphalt, scaling ham- 
mers or rotary polishing machines. You wouldn’t have 
to be a party to raising the cost of the various things 
you buy by making the salesman call on you a dozen 
times before he arouses your interest well enough to 
get you to say “TIl try it.” 

The use of the spray-gun in railway car finishing, ex- 
clusive of freight cars, is a beautiful example of this. 
Each one of you can think back a few years and recall 
just when you started to use the modern spray-gun and 
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lacquer—it wasn’t very long ago—very few can say that 
they have been using this modern method inside the shop 
for five years. Yet, the automobile industry could 
testify to the use of the spray-gun for twenty years and 
to the use of lacquer for nearly seven years. 

Let us see how our imaginary 30-car production rail- 
way finishing shop is getting on after a lot of the minor 
things that are always experienced at the beginning are 
settled and after things have calmed down to normal. 
We find the master painter installed in a private office, 
surrounded with a plate glass partition. The panels in 
this partition, by the way, have been decorated me- 
chanically with bouquets of roses cut in with fine silica 
sand by means of a modern sand-blast pistol. Inci- 
dentally, too, the work was done in the company’s new 
car-cleaning department. 


Problem for the Research Laboratory 


As we stand there awaiting the opportunity to grasp 
the hand of a happy finishing department manager, we 
hear him dictating a letter to the research laboratory— 
in which all the processes, materials, and equipment are 
designed, tested, tried out and approved before they 
reach the painting and lacquering department. The let- 
ter in question is in reply to a letter asking for an 
opinion covering a proposed method of applying multi- 
colored modernistic triangles that are to be used in next 
year’s model of railway car. 

One of the equipment items in this research labora- 
tory, which is the largest and most complete of its kind 
in existence, is worthy of note. It is an accelerated 
weathering machine that has taken the place of all the 
old-fashioned methods of weathering actual panels in 
outside exposure tests. This machine is built around 
the old carbon arc of our boyhood days and furnishes 
artificial sunlight, wind, rain, humidity, cold, heat, sand 
abrasions, salt atmosphere and any other local condi- 
tions that may exist. It carries standard panels 8 inches 
by 3 three inches and instead of waiting two years for 
the outside exposure tests of the old days to detect 
physical weaknesses, sample panels are made of the vari- 
ous materials under test. The method of selection by 
comparison of accelerated test panels has been adopted 
to take the place of the older and less reliable method. 
It is interesting to note that the results of these accel- 
erated tests are available in 17 days after the compara- 
tive test is started. 

One of the departments in this research laboratory 
contains a number of miniature working models of vari- 
ous methods of exhaust and means for studying the 
ventilation and other designing factors developed from 
actual use from the railway point of view. A new idea 
that has just been placed on the market consists of an 
overhead canopy which leaves the floor free for the 
movement of cars and for unhampered finishing oper- 
ations. This is very novel and consists of an overhead 
exhaust system which pulls out the fumes that are en- 
trapped in a vertical air curtain created by a blower 
type fan which is concealed in the floor and which 
pushes the air upward through a narrow slot in the 
floor. Here is an example of a piece of equipment 
which has been developed by an industrial company to 
fulfill the needs of the railway shop as the conditions are 
recognized from the outside. The object of the minia- 
ture working laboratory model is to study the new idea 
and try to improve upon it so that it may better serve 
the master painter, whose problems are intimately 
known by those in charge. 

In another corner of this laboratory is a section used 
for the study of sandpapers. A sandpaper manufac- 
turer has convinced the purchasing department and sev- 
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eral of the other interested officials in the use of silicon 
carbide crystal paper as a substitute for ordinary sand- 
paper and has submitted a chunk of the raw material 
used in making the waterproof grade. The engineers 
in the laboratory are skeptical and have placed some of 
the number 120 crystals under a high-powered micro- 
scope which magnifies them 40 times. They will con- 
tinue this study by examining the finished sandpaper as 
well as samples of some that have been used for some 
time. Indeed, they may possibly recommend to the 
master painter a cleaning method whereby more life 
may be gotten out of the pieces that have become 
clogged from use, but still have very sharp and useful 
edges on the silicon carbide crystals. 

In still another corner, there is the new color analyzer 
which removes the personal element from color match- 
ing and tells scientifically just what is needed to make a 
color match a standard sample or how to make a color 
that will exactly duplicate another color. This instru- 
ment is a combination of a standardized source of 
light, a rotating disc photometer and a constant devi- 
ation spectrometer. It has a very wide field in the 
finishing department in the matching of dyes, oils, var- 
nishes, lacquers, etc., whether pigmented or clear. 

We hear much today about research and the re- 
markable things that it is doing. Radio, the talkie and 
even the automobile as we have it delivered to us lately 
would never be possible were it not for the combined 
research efforts of many chemists, physicists and engi- 
neers of various kinds. It is a noticeable fact, though, 
that research seems to stop as soon as a manufacturer 
delivers a product, such as a paint or a lacquer, to a cus- 
tomer. Therefore, it is necessary for some one to take 
up the task from this point on and apply research 
principles to application and processes of handling so 
that in the end the full value of all modern developments 
in chemistry, physics and other sciences will be incor- 
porated in the product, whether it be a tack or a railway 
passenger car. ; 

There is a very interesting relation between railway 
finishing and great industrial fields and that is participa- 
tion in the advancement that is made by others far re- 
moved from railway finishing, for example. This 
means that provision must be made to keep the interior 
of the research organization so continually educated 
and in touch with new discoveries that it will immediate- 
ly recognize an application of benefit to the special field 
in question. This is illustrated by a demand upon the 
part of one of our clients for a recording specific gravity 
meter for paint that would provide the works manager 
with a daily chart of the fluctuations in the paint being 
used. There was no such instrument of this type in 
use for paint standardization, but it didn’t take long to 
find one in the sugar manufacturing industry which 
could be used for this very purpose with the result that 
our client now has the very thing that he wanted. 


Aluminum Paint in the Trans- 
portation Industry 
By H. W. Ostrom 


Aluminum Company of America 


Aluminum in pure form, stamped out into small 
flakes, is a comparatively recent addition to the list 
of pigments used by the painter. This pigment has in- 
herited the name of aluminum bronze powder. Its 
history dates back scarcely thirty years; one of the first 
records of its use as an exterior protective coating was 
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an outside application in Portland, Maine, in 1904. 

Aluminum was considered to be a rare metal only 
forty years ago, and it has developed to its present im- 
portant commercial position in one generation. The 
growth of aluminum bronze powder as a paint pigment 
has also been rapid, although the last ten years have wit- 
nessed the greatest strides in this development. Today 
aluminum paint is accepted as a standard finish for ex- 
terior or interior surfaces. 


Properties of Aluminum Bronze Powder 


Aluminum bronze powder is fundamentally different 
from most paint pigments because of ‘its method of man- 
ufacture. Pure aluminum in sheet form is cut into 
small squares and placed in stamp mills, where thou- 
sands of blows of the stamps hammer the small sheets 
of aluminum into thinner and thinner flakes. As the 
stamping operation continues, the metal becomes more 
brittle and breaks into smaller flakes. The process is 
continued until the desired particle size is obtained and 
the contents of the mills are then screened to obtain the 
desired grades of powder. 

The next operation consists of polishing the small 
particles with a colorless, transparent polishing agent. 
Extensive research was necessary to perfect the various 
manufacturing operations, and particularly the polishing 
process, which gives the small flakes their lustre. This 
thin film of polishing agent on the flakes gives to them 
the remarkable property of “‘leafing.” - 


Leafing 


Aluminum bronze powder made in this way, when 
mixed with a suitable liquid and painted out, gives what 
is known as a “leafed film.” The polished flakes dis- 
tribute themselves in the paint film much like falling 
leaves, some of them coming to the top of the film, 
overlapping, and thereby forming a continuous metallic 
coating. This leafing is the result of surface tension 
forces between the polished powder and the liquid sur- 
faces. This apparent floating of the heavier particles 
of aluminum in the lighter liquid is responsible for 
many of the interesting and useful properties of alum- 
inum paint. 

Aluminum Paint Vehicles 


The rapid development of the use of aluminum paint 
in various industries has been the result of intensive re- 
search to develop satisfactory vehicles to meet the vari- 
ous service requirements of industry. Paint and var- 
nish manufacturers have contributed to this development 
by carrying on a program of research work on the sub- 
ject of aluminum paint vehicles. Banana oil bronzing 
liquid has gone forever as an accepted vehicle for alum- 
inum paint. It has been replaced by a series of vehicles 
adapted for various surfaces to meet severe conditions 
of exposure and service. You cannot expect a short- 
oil, high-gum varnish to give the same durability on the 
outside of a car as could be expected of the same 
product on the interior. The same general considera- 
tions apply, to a greater or lesser degree, when alumi- 
num bronze powder is used as a pigment in varnish 
vehicles, 

There are two general types of aluminum paint 
vehicles: first, varnish vehicles, and second, oil vehicles. 
The first type may be further classified into long-oil and 
short-oil varnish vehicles. Many of the better alum- 
inum varnish vehicles are of the long-oil or spar-varnish 
type. The presence of chinawood oil in proper propor- 
tion improves the durability on exterior surfaces and the 
moisture resistance on both exterior and interior sur- 
faces. Shorter-oil varnishes are preferred for interior 
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surfaces, because the harder film produced by them 
minimizes dirt collection. 

The long-oil varnishes and mixing oils are required 
on exterior surfaces because increased elasticity of the 
paint film is needed to take care of the expansion and 
contraction of the painted surface and to resist the ac- 
tinic rays of the sun for a longer period of time. Much 
work has been done along this line by many paint and 
varnish manufacturers, resulting in the development of 
aluminum paints of increased durability and improved 
appearance. 

The oil type of liquid is preferred for priming wood 
and its use is practically confined to exterior surfaces. 
Raw linseed oil has been found unsatisfactory because 
the aluminum paint made with it as a liquid does not set 
up fast enough, developing sags and runs on vertical 
surfaces. Boiled linseed oil is occasionally used after 
having drier and thinner added. Another way to use 
boiled linseed oil is to mix it part for part with good 
spar varnish; thin with naphtha or turpentine to the ~ 
proper consistency, and add two pounds of aluminum 
powder per gallon. Kettle bodied linseed oil, which 
has been heated to the proper temperature, driers incor- 
porated, and thinned to proper consistency, is the best 
type of linseed oil vehicle developed to date for out- 
side wood surfaces. There are other types of mixing 
oils on the market which also work satisfactorily and 
have good leafing properties and durability. 

A third broad class of vehicles might be mentioned 
which would include: (1) Heat-resisting liquids to be 
used in aluminum paints subject to temperatures up to 
900°F ; (2) lacquers; (3) asphalt varnishes; (4) gloss 
oils; (5) shellacs, and (6) four-hour or amberol var- 
nishes. These liquids are used to meet unusual condi- 
tions and require special consideration, depending on the 
particular problem. 


Preparation and Application of Aluminum Paint 


Another outstanding difference between aluminum 
bronze powder and most other pigments is revealed in 
the method of preparation of the paint. Grinding is 
eliminated and aluminum paint is best prepared by 
mixing small quantities of powder and liquid sufficient 
for the job to be done, or for one day’s painting. 
There appears to be a solvent or chemical reaction be- 
tween the thinners and vehicle and the film of polishing 
compound on the surface of the powder flakes, which 
partially destroys the leafing property if the paint is 
allowed to stand for any great length of time. This 
action is detrimental to the durability and reflectivity of 
the paint. 

The proportion generally recommended is two pounds 
of powder to each gallon of vehicle, which produces a 
paint containing about 21 per cent pigment and 79 per 
cent vehicle. The presence of mica as an adulterant in 
the powder or excessive volatile thinner in the liquid 
alters this ratio and either is very undesirable. When 
painting porous brick or weathered wood, the powder 
content in the first coat may be reduced to one and one- 
half pounds per gallon to take care of the increased oil 
absorption. The liquid is poured over the powder in 
proper proportion and the mixture stirred with a paddle 
until smooth. - 

Aluminum paint may be successfully applied by spray- 
ing, brushing or dipping. When sprayed it may be 
necessary to reduce the air pressure and open the ma- 
terial nozzle farther than is customary with other paints. 
Aluminum paint works easily under the brush and a 
helpful suggestion to eliminate brush marks is to brush 
toward the lap instead of away from it. Each dip job 
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is an individual problem, depending on the nature and 
the shape of surface to be coated, drying time, etc. 

The fact that aluminum paint is non-poisonous per- 
mits its application with safety by any of the methods 
mentioned above. 

The preparation of the surface is an important con- 
sideration, no matter what paint is used. The better the 
surface is prepared the better the paint job. Sufficient 
drying time should always be allowed between coats. 


Properties of Aluminum Paint 


Opacity—The aluminum flakes are opaque to light 
and a well-leafed one-coat aluminum paint film has an 
opacity greater than five coats of ordinary white paint. 
This consideration, together with the fact that there is 
a maximum of pigment at the surface of the aluminum 
paint film, increases the durability, because the damaging 
rays of the sun are prevented from attacking the liquid 
underneath the overlapped metal flakes. This re- 
markable opacity gives unequalled hiding power. Usu- 
ally one coat will cover over black or other dark colors. 

Reflectivity—The extensive adoption of aluminum 
paint by the petroleum industry was due, in part, to its 
high reflectivity. One coat usually develops sixty to 
seventy per cent reflectivity, while two or three coats 
of ordinary white paint are necessary to surpass this 
figure, over a dark surface. 

The Bureau of Mines has conducted extensive tests 
to determine the effect of tank colors on evaporation 
losses of crude oil, using 55,000-barrel storage tanks in 
the tests. The results published in their report, Serial 
No. 2677, are given in Table I. 

This property of reflecting light is also used to ad- 
vantage on interior surfaces, reducing the necessity for 
artificial lighting to a minimum. 


Table I—Evaporation Losses from Oil Tanks in Bureau of 
Mines’ Test 


Evaporation Loss in 
? ; loss gravity 
r of Tank nitial gage, in one year, in one year, 
wale barrels barrels deg., A.P.I. 
Black oo... 00. e eee eee 52.058 649 6 
REE ction s chemi ek FERS 52,294 609 5 
Gray «isthe straw absence $3,192 547 3 
Aluminum ........------ 2 


53,418 447 


Moisture-Proofing Power—The useful fact that alu- 
minum paint has a very high waterproofing power was 
discovered in the Forest Products Laboratory of the 
Department of Agriculture at Madison, Wisconsin. 
Table II shows in brief the results of their investiga- 
tions. 

These results have led to the establishment of the 
fact that aluminum paint is an excellent priming coat 
for wood, The protection to the wood remains during 
the entire life of the paint film and weathering is re- 
duced toa minimum. The Forest Products Laboratory 
has recently stated that new wood is not as porous as 
has been considered by Master Painters; porosity comes 
with weathering. New wood should therefore be 
primed with a paint having good body and sufficient pig- 
ment to water proof the surface. The day may not be 
far distant when aluminum paint will occupy the same 
position as a wood primer as red lead, for example, has 
as a metal primer. 


Resistance to Sulphur and Other Compounds 


Railroads always have the problem of combating the 
sulphur fumes found in the smoke shooting from the 
stacks of locomotives. Aluminum is comparatively 
inert to these fumes, and aluminum paint does not dis- 
color and shows good service under these conditions. 
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You are frequently called upon to finish over oil- 
soluble stains, such as mahogany-stained woodwork on 
car interiors. The practice of sealing the surface with 
aluminum paint has been followed by master painters 
for a number of years. It is also possible to paint creo- 
soted lumber and surfaces painted with bituminous 
products, provided sufficient time has been allowed for 
weathering or drying and a hard drying varnish vehicle 
is used for the aluminum paint. 


Decorative Value 


The modern tendency in decoration has led to the use 
of glazed finishes which are seen on car interiors. The 
surfaces are coated with aluminum paint and semi- 
transparent colored lacquers are sprayed on, permitting 
the silvery base coat to shine through. 


Uses 


Now let us take a few minutes to suggest uses for 
aluminum paint which take advantage of the properties 
just outlined. 

The property of giving good protection to metal and 
reflecting the sun’s rays has established aluminum paint 
as a standard for tank cars and oil storage tanks. 

Several railroads and owners of refrigerator cars 
have taken advantage of the value of aluminum paint 
as a protective coating on wood and its ability to reflect 
the sun’s rays by adopting it as an exterior finish on re- 
frigerator cars. Aluminum paint is also used on the 
interior of refrigerator cars because of its hiding power 
in one coat and its ability to reflect light. 

The protective value on steel and wood and the re- 
sistance to sulphur makes aluminum paint a desirable 
finish for hopper cars. Several roads now have test 
cars in service. 

The modernistic glazed finish is being applied to ad- 
vantage in dining-cars and club-cars. 

A number of passenger- and sleeping-car roofs have 
been finished in aluminum, thereby taking advantage of 
the reflectivity and durability. The test applications are 


Table II—Moisture-Resistance of Various Coatings According 
to Forest Products Laboratory 


R Number Moisture- 

Coatings of proofing 

coats efficiency, 

per cent 
Pitch paint plus aluminum powder................. 98 
Asphalt PIT erp EErEE cis na E baw ae nee 3 96 
Spar varnish plus aluminum powccr................ 94 
Bronzing liquid plus aluminum powder 93 
Graphite paint 3 61 
Spar varnish .. 3 60 
White lead in oi 3 54 
Linseed oil 6.45 nie ceiw canes e 17 
Bronzing: UA cas sc hee nliss ee ale aie aie eee said Bee 11 
INO RERUN. oriei en pews hay tak Stayin ra a A i 0 00 


now in service in the warmer climates of the south- 
west and the Pacific coast. Aluminum paint will adhere 
to galvanized metal and is therefore good coating for 
car roofs. 

The moisture-proofing property could be used to ad- 
vantage in priming wooden freight cars and stock cars. 
The ability to seal oil stains makes aluminum paint a 
desirable finish for freight car floors and other interior 
surfaces of cars used for carrying flour, grain, etc. 

Many of you may be asked to refinish busses and air- 
planes before long, and aluminum paint is established 
as a desirable finish for this equipment. 

Although this section is mainly concerned with equip- 
ment painting, I assume that you are frequently asked 
to recommend paints for railroad buildings and other 
company equipment. I am, therefore, taking the liberty 
of suggesting other possible applications that may be of 
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value and interest to you. Many roads use aluminum 
paint on shop and storehouse interiors because of its 
high one-coat hiding power and good light reflection. 
Aluminum paint has been adopted by a number of roads 
for painting signal towers, water tanks, bridges, and 
other right-of-way structures, because of its high visi- 
bility, durability, and resistance to fumes. Priming new 
stations and painting roofs of buildings in warmer 
climates would be desirable. 


Report on Shop Construction 
and Equipment 


Since our last annual meeting, the Committee on Shop 
Construction and its Equipment has been the recipient 
of several communications from members of this asso- 
ciation asking if we had developed anything new on the 
subject of ventilation which will protect the operator 
from the spray dust and, at the same time, act as a pro- 
tection against fire or a possible explosion, while spray- 
ing passenger cars. 

The subject of spraying and the proper ventilation to 
take care of the fumes, etc., caused by the spraying 
of the various materials now in use, is very important 
and with this thought in mind your committee has in- 
vestigated several different systems of ventilation. 

The process of spraying passenger cars and other 
equipment has aroused the interest of insurance en- 
gineers and railway managements towards surrounding 
the practice with such safeguards and efficient. equip- 
ment as will afford the proper protection against fire 
and health hazards. 

With the advent of modern, quick-drying finishes 
there has also come potential hazards due to the volatil- 
ity of such finishes. It is also the belief of some persons 
that a health hazard has been introduced, but this de- 
pends entirely upon two factors: toxicity of the mate- 
rial used and the efficiency of the exhaust equipment. 
The latter, if suitable to control fire hazards, will ade- 
quately control any possible health hazard. 

We are favorably impressed with the fact that suit- 
able exhaust equipment has been developed especially 
adapted to finishing railway and other transportation 
equipment which, if properly installed, is calculated 
entirely to control any hazards of this nature, , 

Serious consequences for our employers may arise 
from the failure to adopt modern and efficient ex- 
haust equipment when it is generally recognized that 
such unguarded hazards exist. As foreman in charge 
cf painting, we should appreciate this fact and be on 
the alert to recommend to our superiors that a prop- 
erly designed equipment be installed, which will afford 
full protection against both fire and health hazards, 
however they may arise. 


Modern Ventilating Equipment—The 
Portable Canopy Exhaust 


While in Toledo, Ohio, in May of this year, your 
committee had the pleasure of visiting a plant where- 
in different types of exhaust systems are built. We 
were very favorably impressed with one of these, and 
we will tell you as briefly as possible how the system 
was explained to us. 

The first is known as the stationary type of spray 
finishing exhaust system. This system possesses the 
novel feature of combining the forced draft with the 
suction type system which is especially fitting for the 
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spraying of passenger car equipment. Highly efficient 
suction exhaust is provided for in the super structure 
by the use of either the indirect induced draft method 
or by the use of the direct principle employing a non- 
sparking metal fan. This portion of the system is 
safely isolated above the roof. Illumination is pro- 
vided for by vapor-proof lights which are located 
safely outside of the booth. Approved sprinklers are 
incorporated throughout the superstructure. The elec- 
trical installation is strictly in accordance with the Na- 
tional Electrical Code. . 

The superstructure is so designed that it can be 
readily adjusted to car roof painting as well as to the 
painting of the car body and underframe, An advan- 
tage of the system as explained to us, lies in the com- 
bination of the pressure air supply with the suction 
exhaust described above. The pressure air supply is 
provided for by air trenches or slots which are located 
along side of each track through which a current of 
air moves upward between the operator and the surface 
he is working upon. 

This protects the operator from any rebound of mist 


Exhaust system for passenger-car interiors, showing duct 
to outer air 


which might be created and the inhalation of any de- 
leterious vapors or substances. This current or sheet 
of air in conjunction with the overhead suction device 
is of sufficient velocity to carry the vapors and residues 
directly through the stack into the open air. The air 
slots or trenches are supplied with air through a set of 
ducts, one for each track which comes from a pressure 
type blower located away from the point of spraying. 
A duct is provided whereby fresh air is brought to 
the blower from outside of the building which may, 
if desired, be pre-heated in order to maintain the proper 
temperature in the building. 

The trench that supplies the air to the slots is covered 
by trench plates and these insure an equal distribution 
of air throughout its length paralleling the track on 
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which the car rests. The top of this air trench ar- 
rangement is flush with the floor. 

A portable type has also been developed; this can 
easily be moved about the shop and adjusted over any 
piece of equipment which may require painting. This 
avoids shifting or spotting of cars to a certain location 
and is quickly shifted to the car which is to be painted. 
This portable outfit is simply the stationary type with 
wheels and drive motor added and automatic control 
and stopping switch. Staging is also provided. 

The canopy, staging, input air blowers, together with 


Exhaust system for passenger-car interior—The fan is 
inserted in the door frame 


air ducts, and the exhaust fans are supported by and 
travel on tramway rails which are hung to roof trus- 
ses or other building construction, which may be re- 
inforced if necessary to carry the load. The exhaust 
pipes above the point of contact with movable sections 
are stationary. The contact between the movable and 
stationary sections is made by sliding shoes which are 
made of non-sparking metal. Automatic starting and 
stopping controls insure correct centering of the mov- 
able with stationary connections of exhaust pipes at 
each stopping point. The movement of this portable 
type exhaust is lengthwise of the track over which it 
is installed and this movement is similar to that of a 
traveling crane. Its operation as an exhaust is exactly 
the same in every detail as the stationary canopy type. 

We see one objection to offer in using the canopy 
type of booth, which is mounted overhead of the car, 
and that is that it may shut out a great deal of light 
that is necessary for the painting of cars. Most shops 
are equipped with skylights and where a canopy is 
mounted over the car it would throw a large shadow 
underneath. This of course would mean that artificial 
light would have to be employed. 


Car Interior Exhauster 
We are indebted to K. J. Johnson for the accompany- 
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ing photographs showing the exhaust system used by 
the Nashville, Chattanooga & St. Louis for spraying 
the interior of cars. As we understand this system, in 
the doorway at one end of the car you can see fas- 
tened into a permanent frame a fan which, when turned 
on, drives all the fumes made by the operator in spray- 
ing to the other end of the car. Here is fastened a 
large ventilator pipe in like manner as the fan, ex- 
cept that the pipe extends out from the doorway and 
through the end of the shop and through this pipe is 
carried all the vapors and fumes from the car into the 
open air outside the shop. 

We are still of the opinion, for reasons set forth in 
our report of last year, that the spraying of cars should 
be done in a separate building set aside for that pur- 
pose, regardless of what exhaust system may be em- 
ployed. ‘ 


The Proper Housing of Freight Cars While Being 
Painted 


A considerable amount of thought has been given and 
discussions have been held pro and con on the care of 


Stationary canopy-type exhaust system 


passenger car equipment. Concerning this we have no 
just criticism to make, but due to the fact that the rail- 
roads are spending thousands of dollars each year on the 
painting of their freight equipment your committee 
feels that some consideration should be given at this 
time, to advance if possible some tangible idea for the 
betterment of present conditions under which most of 
the freight-car painting is being done. 

The most outstanding thought in this direction would 
be to suggest that the painting of freight car equipment 
(particularly box cars), should be done under cover, 
and not outside in the open air, where they are sub- 
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jected to all of the elements. This practice not only 
retards production but in a more vital sense causes 
the material which is applied to deteriorate more rapidly 
than if applied under more favorable conditions. The 
continuance of the open-air practice of painting there- 
fore means that these cars, if they are to be kept fit, 
will in most cases be brought back for repainting much 
sooner than otherwise. This, of course, means addi- 
tional cost in labor and material plus the lost time the 
car is out of service. 

In view of these facts concerning the painting of box 
cars, we recommend that a special shop be provided, 
of suitable size and of such material as will guarantee 
full protection from the elements and that this shop 
be heated sufficiently to assure the proper drying of 
the materials applied. 

We should like to say that, in addition to having 


Portable canopy-type car exhaust 


these cars painted under cover, if the railroads would 
be especially particular about the quality of paint that 
is used on their cars, we feel reasonably sure that the 
results would be more satisfactory and a substantial 
saving in real money would be shown at the end of a 
year’s time. 


Humidity and Drying Conditions 


The increasing demand for production, plus the 
amount of inexperienced help of the present day, makes 
it more essential than ever before to adopt and to use 
every improved method possible to hold up the quality 
of the work, and at the same time to get it out on time. 
This problem in a great measure finds its way to the 
varnish room, where sash, doors, berths, seats, etc., are 
being forced through in order to be finished in time 
for the trimmers. 

It was for the purpose of assisting this condition that 
we made a search and have found something which we 
recommend to aid the drying of the paint and varnish 
over night regardless of the atmospheric conditions 
which many times retard the progress of our work. 

If we heat the finishing room at night to 100 to 110 
deg. F. and at the same time provide for constant cir- 
culation of fresh air as well as for constant removal 
of the foul air, we change a very bad drying condition 
to one that will give the best possible results. 

The entire finishing room should be conditioned first 
by placing the proper amount of steam radiation or 
hot-air ducts along the side walks near the floor to 
raise the temperature of the room to 100 deg. F. any 
night in the year and secondly by admitting sufficient 
fresh air into the room near the floor in such a manner 
that it will pass over the radiators, be raised to room 
temperature, pass over and around the work and finally 
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be drawn down and off at some point near the floor 
and as far from the radiators as possible, thus giving 
a constant even circulation of fresh air. The radiators 
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Typical layout for conditioning the drying room 


should never be placed on the ceiling nor in the center 
of the room as this not only increases the expense of 
heating but also interferes with good circulation. The 
heat should be turned off at three or four o’clock in 
the morning by the watchman and the ventilating sys- 
tem left on. This will cool down the room and allow 
the paint and varnish to harden properly before the 
workmen return to work. 

The plans submitted with this report show details 
of a typical layout that is economical to install and 
provides a means of easily securing the desired results. 

The fan method is preferable since it gives a defi- 
nite, positive circulation of air at all times, which is 
independent of the velocity or direction of the wind 
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Sectional elevation of a typical layout for conditioning 
the drying room 

This shows both fan and stack construction, only one of which is required. 

an construction is preferable, as it is independent of weather conditions. 
as well as other weather conditions. The stack method, 
however, has been found to give excellent results, where 
it is not thought advisable to install the more expensive 
fan system. It should be noted that only one of these 
methods need be used in the same room. 

The great benefit to be gained by the proper use of 
any varnish drying system that provides automatic con- 
trol of the three vital factors, is not so much in the 
hastening of the finishing schedule to dangerous ex- 
tremes, as in the control of the elements so that every 
day will be alike and favorable to varnish drying. 
This insures the maintenance of definite schedules and 
makes it possible to get constant results. It should be 
understood, however, that a suitable varnish drying 
equipment, properly operated, will turn out work in 
shorter time than under ordinary air drying conditions 
that are constantly changing. 

We are thoroughly convinced that the conditioning of 
the entire finishing room is worth while and that excel- 
lent results could be obtained by having it installed. 

The report was signed by F. Clement (chairman), 
master painter, American Car & Foundry Co.; A. C. 


585 


Boyle (N. Y., N. H. & H.); C. E. Ream (Penna.) ; 
W. F. James (A. C. L.); D. G. Richmond (Pullman 
Co.); W. M. Joyce (Baldwin Locomotive Works) ; 
and S. H. Rauenzahn (Reading). 


Discussion 


The tenor of the discussion on the subject of Shop 
Construction and Equipment was to the effect that the 
materials and equipment for finishing cars and locomo- 
tives have undergone remarkable development within 
the past few years and that these new developments 
have introduced shop problems which have not been 
given as serious consideration as their importance war- 
rants. Several members emphasized the great impor- 
tance of adequate ventilating systems for passenger- 
car shops where the materials are applied by the spray 
process, and endorsed heartily the recommendations of 
this year’s committee. J. W. Gibbons of the Santa Fe 
described in some detail the “gravity” type of paint- 
spray equipment which it is said reduces, to a great 
extent, the volume of spray vapor which floats into 
the air as a result of the spraying operation. This 
system differs from the conventional type in that the 
finishing material flows to spray gun by gravity only 
and it is projected onto the surface being finished by 
an air pressure of from 20 to 40 Ib. per sq. in. Mr. 
Gibbons also made a plea for more elaborate service 
testing of finishing materials by the railroads and re- 
marked that many railroads seem to use their chemists 
not to make good paint, but to enable them'to get by 
with poor paint. “Every paint shop,” he said, “should 
be a laboratory for testing the service possibilities of 
paint.” Marceau Thierry of the Norfolk & Western re- 
marked that every modern paint shop should be equipped 
with a ventilating system equal at least in efficiency to 
the modern spray gun. Mr. Thierry also drew attention 
to the real importance of installing drying facilities 
in paint shops to promote efficient circulation of the 
uir at the correct temperature so that it does not be- 
come saturated with volatile matter and retard the 
quick and complete drying of the finished surfaces. 


Equipment Painting Practices 


After careful consideration your committee feels 
that it is entirely impractical to establish definite paint- 
ing practices, and it will be noted in the following 
recommendations that they are only general as some of 
our railroads have their passenger equipment finished 
entirely differently from others. For that reason the 
following different methods of painting equipment are 
presented for consideration. Your committee considers 
them good practice. 


Exterior of Steel Cars for Paint and Varnish Finish 


First day—Sandblast and prime, 

Second day—Stand to dry, 

Third day—Coat of surfacer, 

Fourth day—Putty and knife in uneven surface, 

Fifth day—Sandpaper and second coat of surfacer, 

Stxth day—Sandpaper wet or dry; if sandpapered with water, 
this dav should be allowed for drying, 

Seventh day—Apply body color, 

Eighth day—Letter and coat of varnish, 

Ninth day—Stand to dry, 

Tenth day--Second coat of varnish. 


The above requirements are considered as minimum 
requirements and additional coats of surfacers and var- 
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nish may be applied, and by the use of quicker drying 
materials, the schedules can be shortened at the option 
of the railroad. The primer, surfacers, body color and 
varnish can be applied very efficiently by the spray 
method. Owing to the fact that wooden equipment 
is fast going out of service, we do not make any recom- 
mendations for the exterior of such equipment. 


Interior of Cars with Steel Finish Painted 
and Varnished 


First day—Sandblast and prime, 

Second day—Stand to dry, 

Third day—Coat of surfacer, 

Fourth day—Putty and knife in where neccssary, 

Fifth day—Sandpaper and ccat of color, 

Sixth day—Coat of enamel, 

Seventh day—Stripe and ornament or a second coat of enamel. 


If graining is preferred, then on the . 


Fifth day—Sandpaper and apply first coat of ground color, 
Sixth day—Second coat of ground color, 

Seventh day—Grain, . 

Eighth day—First coat of rubbing varnish, 

Ninth day—Stand to dry, 

Tenth day—Second coat of rubbing varnish, 

Eleventh day—Stand to dry, 

Twelfth day—Rub if desired. 


The primer, surfacers, color or ground coats, enamels 
or varnish can be applied very efficiently by the spray 
method using an exhaust fan installed in end of car in 
order to carry off all fumes and mist which results 
from spraying, 


Interior of Cars with Wooden Finish to Finish 
_ Natural 


First day—Filler coat, 

Second day—Putty, 

Third day—First coat of rubbing varnish, 
Fourth day—Stand to dry, 

Fifth day—Second coat of rubbing varnish, 
Sixth day—Stand to dry, 

Seventh day—Third coat of rubbing varnish, 
Eighth day—Stand to dry, 

Ninth day—Ruhb, if desired. 


These varnish coats can also be applied very efficiently 
by the spray method in same manner as mentioned above 
where shop conditions, ventilation, climatic conditions, 
etc., will permit. The seat frames, steam pipes and 
guards, and floor, can be coated on days while varnish 
is drying. 


Headlinings—Enamel Finish 


First day—Prime, 

Secona day—Stand to dry, 

Third day—Coat of surfacer, 

Fourth day—Putty and knife in where necessary, 
Fifth day—Sandpaper and coat of enamel, 

Sixth day—Stand to dry, 

Seventh day—Second coat of enamel, 

Eighth day—Stripe and ornament. 


Striping and ornamentation may be varnished over, if 
desired, which will add a day to this schedule. 


Headlinings—Varnish Finish 


First day—Prime, 

Second day—Stand to dry, 

Third day—Coat of surfacer or color, 

Fourth day—Putty and knife where necessary, 
Fifth day—Sandpaper and coat of semi-gloss color, 
Sixth day—Stand to dry, 

Seventh day—Second coat of semi-gloss color, 
Fighth day—Stripe and ornament, 

Ninth day—Coat of varnish. 
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The primer, surfacer, color, enamel, semi-gloss color 
and varnish can be applied very efficiently by the spray 
method using an exhaust fan installed in end of car 
as mentioned above where shop conditions will permit. 
These two headlining schedules are included to cover 
enamel and semi-gloss with varnish systems. The 
headlinings can be coated while the inside body is stand- 
ing to dry. The baggage racks or baskets, seat irons 
and screw heads, if they are painted, can also be 
sprayed outside of the car in the shop. 


Exteriors of Steel Cars for Lacquer Finish 


First day—Sandbiast and prime (48 hr. primer), 

Second day—Stand to dry, 

Third day—Coat of surfacer (24 hr.), 

Fourth day—Putty and glaze where necessary, 

Fifth day—Sandpaper and second coat of surfacer (24 hr.), 

Sixth day—Sandpaper and apply one coat of pyroxylin type- 
surfacer allowing two hours drying time, scuff off 
lightly with very fine sandpaper, apply first coat of 
lacquer, allowing two hours between coats and then 
apply second coat of lacquer, 

Seventh day—Apply third coat of lacquer, lay off and letter 
two coats of brushing lacquer of imitation gold color. 
If gold leaf is desired, apply the proper sizing with 
pencil brush and lay the leaf, 

Eighth day—If gold leaf is used, pencil over gold with two 
coats of proper clear outside lacquer allowing two 
hours drying time between coats. If finishing var- 
nish is used over gold leaf, apply one coat and stand 
to dry on the ninth day and apply second coat of 
varnish on the tenth day; apply all above coats with 
spray except lettering. 


Interior of Cars for Lacquer Finish 


First day—Sandblast and prime (48 hr. primer), 

Second day—Stand to dry, 

Third day—Coat of surfacer (24 hr.), 

Fourth day—Putty and glaze where necessary, 

Fifth day—Sandpaper with fine paper, and apply one coat of 
pyroxylin type surfacer of a color suitable for lac- 
quer coats, 

Sixth day—Sandpaper lightly with very fine paper and apply 
two or three coats of lacquer. Where two or three 
or four tone color scheme is desired, same can be 
done in same day by using a shield to protect one 
color from the other, and this may take an addi- 
tional day’s time, 

Seventh day—lf striping or ornamentation is desired, apply 
colors with brushing lacquer, or if transfers are 
used, these can be protected by brushing clear lac- 
quer over them with pencil, or the entire surface can 
be sprayed with one or two coats of the proper clear 
lacquer. 


If metal headlinings are used in cars with interior 
wood finish they can be also finished with lacquers. 
All of the above coats with the exception of the strip- 
ing or any ornamentations can also be applied very ef- 
ficiently by the spray method as mentioned above. 


Roofs and Decks 


Sandblast and prime with basic chromate of lead 
primer followed with not less than two coats of rail- 
road company’s standard roof paint. If roof is newly 
applied, all lap joints should be protected with an in- 
hibitive primer and sealed with a heavy car roof ce- 
ment. 

Underframe 


Sandblast and prime with red lead or any other in- 
hibitive primer and one or two coats standard under- 
frame black or a heavy cement. Each of these coats 
should be sprayed. 


Battery Boxes. Steps and Trap Doors 


Sandblasted and primed same as body of car, then 
apply not less than two coats of standard color. 
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Trucks 


Outside, primed and two coats of standard color. 

Inside, one or two coats of railroad company’s stand- 
ard underframe black. Each of these coats may be 
applied with a spray. 


Freight Car Equipment and Its Protection 


In general and with particular reference to new steel 
tox cars. In view of the fact that in the manufacture 
of new steel freight equipment, railroads are more or 
less using copper-bearing steel and that this material 
is more or less free from mill scale, etc., we are not 
recommending sandblasting for open top cars. 


New Steel Box Cars 


Riveted joints and all parts of steel which come to- 
gether should have one coat of a good metal protector 


paint before assembling after same is thoroughly 
cleaned. 


Entire Inside, Except Floor 


Should receive one coat of an inhibitive primer or 
a metal protector primer and followed by one coat of 
railroad company’s standard paint, preferably oxide of 
iron. 
Entire Outside Body and Steel Roof 


Should receive one coat of red lead or an oxide pri- 
mer after steel is thoroughly cleaned, and this fol- 


lowed by two or three coats of railroad company’s 
standard freight car paint. 


Open-Top Cars 


The same method outlined above will apply with the 
exception of the inside which may be given only one 
coat of a metal protector paint, either red lead, or an 
oxide of iron, or the standard: color used on outside. 


Underframe 


Should be thoroughly cleaned and then given a metal 
protector paint and then followed by one coat of rail- 
road company’s standard underframe paint. 


Trucks 


Should be thoroughly cleaned and then given a metal 
protector paint and then followed by one coat of rail- 
road company’s standard color. 

Your Committee recommends 
freight equipment be sprayed on. 

The report was signed by K. J. Johnson (N. C. & 
St. L.); D. C. Sherwood (N. Y. C.); H. B. Weisgar- 
ber (Southern) ; E. M. O’Brien (I. C.) R. B. Batchelor 
(Wabash); W. F. James (A. C. L.); T. M. Davis 
k e Pac.) and P. Bernet (American Car & Foundry 

0.). 


that all paint on 


Discussion 


In discussing the Report on Equipment Painting 
Practices several members took exception to the word- 
ing of the paragraph referring to “Freight Car Equip- 
ment and Its Protection” in that the original wording 
seemed to infer that the committee did not recommend 
the sandblasting of open top freight cars. After some 
discussion the recommendation was made to change 
the wording of the paragraph in question to read: 
“The sandblasting of open top cars may not be neces- 
sary but may be advisable.” Many of the members 
seemed to feel that sandblasting is vitally important on 
all cars in order to provide an adequately prepared 
surface for the application of the protective coating 
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and the objection raised to sandblasted surfaces was 
that it was more susceptible to corrosion if not imme- 
diately painted. One member said that his road con- 
sidered sandblasting so desirable that it ordered steel 
sheets for new car work delivered to them sandblasted 
and primed with a coat of red lead. The question of 
underframe protection was raised and most of the 
members seemed to be agreed on the point that the 
best method of protecting the inaccessible parts of a 
car underframe was by sandblasting and spraying. 


Report on New Developments 
in Equipment Painting 


Test of Synthetic Varnishes 


We have had a number of tests made of synthetic 
varnishes that dry in from three hours up, with which 
two coats of varnish can be applied the same day and 
the car be out of service the following day. Your com- 
mittee respectfully reports that the application of this 
type of varnish by brush is very difficult. Brush marks 
show up distinctly; when applied with spray, goose 
flesh or pebbling is very general. None of the tests 
of this material have been in service long enough to 
indicate results. 


Bakelite 


We have made some tests of this material which is 
received as a primer, glazing, and surfacing system, and 
finishing coats of any-color desired. The surfacing 
system is rubbed down to a smooth surface very easily. 
The finishing coats of Pullman color enamel, which we 
applied, dry quickly, two or more coats being applied 
in one day when necessary. We lettered a car and ap- 
plied two coats of clear Bakelite over the Pullman 
color. A panel of this material will be submitted for 
inspection, There is nothing in this material that is 
injurious to health but the odor is very objectionable 
to most men. 


Rubbing Device 


With the use of the spray gun in applying all classes 
of finishing material, painting of railway equipment 
has become a simple task. Great economy has been ef- 
fected particularly in the finishing of passenger-train 
cars. One feature in securing a desirable surface that 
has cost a great deal of money is rubbing the surfacer 
system down to a smooth finish, which up to within 
the last two years has always been done by hand, either 
with wet and dry sand paper or rubbing rock. Your 
Committee now desires to report that the rotary rubbing 
device that is now on the market has made considerable 
progress toward overcoming the difficulty in perform- 
ing the undesirable part of securing a first class sur- 
face on the exterior of our passenger equipment, 
namely, that of sand papering or rubbing down to sur- 
face. 

Like all new devices there is a difference of opinion 
as to the utility and practicability of this rubbing de- 
vice, but your committee believes that, with experienced 
men that can be developed within a reasonable length 
of time, this device will be along the line of progress 
im painting passenger car equipment. 


Lacquer vs. Varnish System 


At the previous conventions of this organization 
your committee has reported progress of the lacquer 
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system of finishing car equipment. We wish to report 
now that lacquer is one of the most desirable finishes 
that can be applied to passenger equipment, both in- 
terior and exterior. Your committee desires to empha- 
size the fact that all lacquers are not recommended; 
in our judgment there is just as much difference between 
the various grades of lacquer that are now on the mar- 
ket as there has been in the different grades of var- 
nish manufactured and sold on the market. We have 
tested a number of lacquers that have been a complete 
failure and we have tested some varnishes that have 
given us universal satisfaction and good service on the 
cxterior of passenger cars for 36 months and still re- 
tained a good gloss free from checks, cracks or any ap- 
parent deterioration. However, your committee wants 
to go on record as saying that the finishing of the ex- 
terior of passenger cars with lacquer has several de- 
sirable qualities that will effect economy and save time 
cf the car in the shop. Your committee desires to point 
out, however, that in the finishing of the exterior of a 
70-ft. car with lacquer the first cost will be greater than 
for a car finished with varnish, but the lacquer properly 
made and applied will have the following advantages: 


First—It will give a train of cars a uniform appearance. 
Second—The surface can be easily cleaned and maintained 
in service over a longer period of time as a rule 
than the varnished car, which in our judgment 
. will overcome the extra cost of applying the lacquer. 
Third—The refinishing of a car that has been properly main- 
tained can be done in less time with lacquer than it 
can be with the varnish system, and, every day saved 
in the shopping period of a car finished in lacquer 
over that finished in varnish will be an economy 
equal to the value of the car to the company per day. 


We believe it is universally agreed that lacquer in 
light colors such as Tuscan red, light blue, and fugi- 
tive colors of that nature are not a success in finishing 
the exterior of a car. 

There have been some claims made against lacquer 
by those who favor the varnish system that the lacquer 
is more easily broken on rivet heads and projections 
of a car than the varnish system. We have a large 
number of cars finished in lacquer that we have per- 
sonally inspected and we find that unless the cars are 
cleaned with the scrubbing device or machine such as 
the rotary brushes we have had no trouble maintaining 
the lacquer in a uniform solid appearance. 


Interior 


We believe that it is universally agreed that on the 
interior of passenger carrying cars, especially where 
light colors are used, lacquer gives a smoother and bet- 
ter appearance and wears longer than the varnish sys- 
tem and is not as easily affected by the attrition of 
washing and scrubbing necessary to maintain the car in 
a sanitary and clean appearance. 

The committee in conclusion desires to point out that 
the success of any system depends on the character and 
ability of the manufacturer to produce a desirable 
quality of material and maintain a standard that will 
be uniform in both appearance and durability. There 
has been more loss and deterioration of equipment due 
to the purchase of inferior paints than from any other 
cause in the operation of railroads. We feel it our duty 
to point out to the mechanical, operating, and purchas- 
ing officers of the railroads that a test made by analy- 
sis only is of no practical value in determining the 
durability of the material and in testing varnishes and 
lacquers. While your committee realizes that there are 


Vol. 103, No. 10 


SM ciate igs am ge 


+ 


accelerated tests that are of great value, the only real 
test that can be depended upon to determine the quality 
of these or any other painting materials is the service 
test. 


Floor Sealer Coat 


We have reports from a number of railroads located 
in different parts of the country where the sealer coat 
which we advocated a test of about three years ago has 
been adopted as standard practice, a number of others 
are still running tests of these materials. There have 
been at least three manufacturers that have taken up 
this subject and are putting on the market a material 
known as car floor sealer. 

The outstanding report favorable to this material is 
that a refrigerator car loaded with eggs was wrecked 
and before it could be handled the eggs were badly de- 
cayed, a great many of them broken, saturating the 
lumber on the interior of the car. When the car was 
shopped and the necessary repairs made, it was found 
that disinfecting the car was of no avail in removing 
the odor. The management considered the only pos- 
sible action would be to scrap the body of the car, but 
as a last resort it was agreed that they apply a sealer 
coat all over the interior of the car and then finish it 
up with a light silver gray enamel. This was done and 
there was no odor apparent in the car. The last report 
was that the car had been in service for four months 
without complaint from any source. 

On the same railroad an automobile car had been 
loaded with raw hides and the same trouble experienced. 
The same treatment was given. This car has been in 
service for three months and at the last report there 
was no complaint made. 

We have also received some reports that, where flour 
and cement is loaded in cars that have been treated 
with this sealer coat, the heat has brought the oil out 
through the sealer coat. However, there is a doubt in 
the minds of the committee as to whether the floors 
were properly cleaned before the sealer coat was ap- 
plied. We realize that, if there is a thick scum of 
grease or dirt on the car floor and if it is painted be- 
fore it is properly cleaned, the paint will not harden 
sufficiently at that point to resist the action of the 
heat and it will not blister. Other reports from flour 
shipping points say they have had no complaints from 
this source. 

Summing up the information obtained, your commit- 
tee believes that the sealer coat is a very valuable ma- 
terial for the purposes outlined and will be the means 
of saving a great deal of money as well as keeping the 
cars in service more regularly. 

The report was signed by J. W. Gibbons, chairman 
(A. T. & S. F.); B. E. Miller (D. L. & W.); K. J. 
Johnson (N. C. & St. L.); B. F. Fultz (N. Y. C., 
Ohio Central Lines); G. S. Corson (N. Y. C.); Mar- 
ceau Thierry (N. & W.) and W. F. Schwenk (Mo. 
Pac.). 


Om-Etecrric Ratt Car—“The Oil-Electric Rail Car” is the 
title of folder D.M.F. 5183 issued by the Westinghouse Electric 
& Manufacturing Company, East Pittsburgh, Pa. This folder 
announces a new Diesel engine weighing only 23 Ib. per horse- 
power. The engine has been proven thoroughly in service and 
the fuel cost has been determined to be 75 per cent less than 
for the gas engine, even though maintenance costs are approxi- 
mately the same. The carbon monoxide content of the prod- 
ucts of combustion is much less in the oil engine. 
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Packing-Ring 
Cutting Device 


A N efficient device used at the Transcona shops of 
the Canadian National at Winnipeg, Man., for 
cutting section piston packing rings consists of two cast- 
iron plates hinged as shown in the illustration, the top 
plate being counterbalanced. Knives which are inserted 
in the bottom block are spaced to cut the piston ring into 
six sections. These knives extend the full width of 
the groove—S-in. 

Depending upon the diameter of the piston ring to 


Packing-ring cutting device ready for application of air 
clamp which closes it tight 


be cut, this groove is filled in with spacing rings, leav- 
ing only the correct space for the piston ring; this in- 
sures its being located centrally in the machine. The 
piston ring, which is grooved on one side, is placed flat 
side down on top of the knives. The top plate is then 
lowered and held in place with a small air clamp, which 
is fastened to the bottom plate. The top knives are 
shaped to fit the groove in the piston ring and each is 
fastened on a spindle which has a working fit in a 
holder mounted in the top plate. A spring placed un- 
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Sectional Piston Packing Ring Cutting Device Used at 
Transcona Shops of the Canadian National—Open Position 
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derneath the head of the spindle fits into a recess in 
the holder. The six holders are located in radial slides 
directly above the knives on the bottom casting and a 
graduated scale on each slide locates the top knives 
according to the diameter (from 2114-in. to 2914-in.) 
of the piston rings to be cut. As the knives in the top 
spindles are shaped to suit the groove in the piston ring, 
it is an easy matter to place them in position and then 
tighten the bolt on each holder. The machine is now 
set to cut any number of rings of that diameter and 
all that is now required is to give the top of each spindle 
a smart blow with a light sledge hammer, release the 
air clamp, and pick out the piston ring in sections, hav- 
ing a nice clean cut that only requires a touch on a fine 
cy wheel or file to remove any small rags on the end 
ace. 

Apart from the saving of time in this operation, the 
main feature of this device is that the piston rings can 
be machined to the correct diameter of the cylinder, 
whereas if they were cut with a saw it would be neces- 
Sary, owing to the amount of material removed by 
each cut, to machine the piston rings to an oversize 
dimension in order to maintain the clearance called for 
in the maintenance regulations. 


Superheater Flue Shims 


ONDEMNED boiler tubes are not scrapped at the 
Denver shops of the Denver & Rio Grande West- 
ern, but instead are split in half with the acetylene torch, 
cut into sections varying from 10 in. to 3 ft. in length 


An original idea for protecting superheater flues from heat 
and cinders 


and bent at the blacksmith shop to fit the curve in a 
set of superheated tubes. Four strips of metal 3 in. 
long and 1 in. wide are welded to the edge of each piece 
of flue to hold it on the superheater tube. These shims 
have been found to prolong the life of the tubes by pro- 
tecting them from the action of cinders. 


INTERNAL-COMBUSTION ENGINE DRIVE.—The Geo. D. Whitcomb 
Company, Rochelle, Ill., has prepared a booklet entitled “Loco- 
motives with Internal Combustion Engine Drive,” in which 
it endeavors to tell of the advantages, uses, economies and 
savings eftected by using locomotives powered with internal 
combustion engines over other types of power are discussed. 
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How Not to Ream 
A Driving Box 


HE two illustrations reproduced from the Gulf, 
Mobile & Northern Employees’ Magazine show the 
wrong way and the right way of reaming a driving 
box. The one illustration shows the machinist in the 


When reaming a driving box, never set it on its edge 


wrong position, in which his helper is of no assistance 
at all. If the reamer should stick in the hole and tilt 
the driving box, it would fall on the machinist’s foot. 
It the helper had taken the proper position holding the 


Proper position of the driving box and the workmen 


motor, he could prevent an accident, even in case the 
box should fall over. f 

In the other illustration the box is lying flat and 
cannot be moved even though the reamer should stick 
in the hole. Both the machinist and the helper are 
holding the motor in the proper manner. 


SEAMLESS STEEL Turrs.—The 23-page booklet of the Globe 
Steel Tubes Company, 1345 Burnham street, Milwaukee, Wis.. 
pictorially describes the operations and equipment necessary for 
the manufacture of Globe seamless steel tubes which are pro- 
duced from solid billets of basic open-hearth and electric fur- 
nace steel. Special reference is made to the locomotive field, 
also to miscellaneous applications of steel tubing in electric 
railway and constructional work. 


Vol. 103, No. 10 


Interest Increases In Work 
of General Foremen 


Convention attracts higher railroad of ficers—Car, 
locomotive and stores subjects discussed 


al value the International Railway General Fore- 
men’s Association brought to a close, on Septem- 
ber 20, 1929, one of the most constructive conventions 
ever held by that organization. This year’s sessions 
were held at the Hotel Sherman, Chicago. The total 
registration was 624 of which 178 were members of the 
association and 167 were guests—railroad mechanical 
officers and supervisors. That the association is exerting 
a wider influence each year is indicated by the caliber 
of the men that it has been able to attract as speakers 
and the attendance of higher mechanical department 
officers, 
The outstanding address of the convention was that 
made by A. R. Ayers, general manager, New York, 


A FTER a four-day meeting of unusual education- 


the year ending September, 1930: President, H. P. 
Sunderman, general foreman, Hocking Valley, Colum- 
bus, Ohio; first vice-president, A. H. Keys, general 
foreman, car department, Baltimore & Ohio, Pitts- 
burgh, Pa.; second vice-president, A. T. Streeper, gen- 
eral foreman, locomotive department, New York, Chi- 
cago & St. Louis, Conneaut, Ohio; third vice-president, 
W. J. McCloskey, general foreman, car department, 
Illinois Central, Centralia, Ill.; fourth vice-president, 


C. M. Hillman, shop superintendent, Minneapolis & St. 
Louis, Marshalltown, Iowa, and secretary-treasurer, 
William Hall, Winona, Minn. The retiring president, J. 
H. Armstrong, was elected to the chairmanship of the 
executive committee along with the following members: 
F. M. A’Hearn (B. & L. E.); C. A. Barnes (Belt Ry. 


The officers and the Executive Committee of the General 


Foremen’s Association 


Left to right—Wm. eal, secretary-treasurer; C. A. Barnes (Belt Railway at Chicagoi J. H. Armirong (A. T. & S. F.), president; W. J. McCloskey 


(Illinois Central) ; 
(B. & O.), second ae president ; 


. T. Streeper (N. 
Chicago & St. Louis at the opening session. At later 
sessions addresses were made by L. C. Thompson, gen- 
eral manager of stores, Canadian National, and Isaiah 
Hale, safety superintendent, Santa Fe System. With 
the exception of the opening session each of the ses- 
sions was devoted to the presentation and discussion of 
a single topic, as follows: “Inspection and Lubrication 
in Relation'to Long Runs”; “Repairing Locomotives 
Other than Steam”; “Saving by Modern Shop Produc- 
tion Methods”; “Reducing Material Delays by Proper 
Programming”; “Draft Gear Inspection and Mainte- 
nance” and “The General Foreman’s Contribution to 
Safety First”. 

The following officers were elected to serve during 
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sunde man (Hocking valley), on vice-president ; M. 
C. & St. L.); C. M. Hiean (M &St. L.), fourth vice- -president, and H 
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A’ Hearn P & L. E.), chairman, Executive Committee A. H. Kejs 
. Warner (N. Y. C.) 


of Chicago); H. E. Warner (N. Y. C.) and J. A. El- 
liott, (Illinois Central). 


The President’s Address 


President Armstrong, in his address, drove home to 
the members the importance of the job that is ahead of 
the supervisors on American railroads in the coming 
years. He drew attention to the increasing competition 
which railroads are meeting in soliciting freight and 
passenger traffic and that the real opportunities for in- 
creasing the profit from railway operation are in the 
effectiveness of the economies that are brought about 
as the result of better operation and maintenance. He 
pointed out that “there is a constant urge for lower 


591 


rates. The railroads can meet this reduction in rates 
only with a reduction in operating costs. We, as fore- 
men, should take stock and ascertain whether or not 
we are doing all we can to repair and keep in service 
at the lowest cost the locomotives and cars which are 
placed in our hands. We must keep abreast of all the 
new appliances that are placed on cars and locomotives 
in order that we may be able to instruct those under 
us as to the quickest and best method of keeping them 
in repair.” 


Mr. Ayers’ Address 


Two outstanding figures indicate the progress that 
railroad transportation has made in recent years. Since 
1918 the average miles per freight car per day has in- 
creased from 25 to 31, about 25 per cent, and at the 
same time the average consumption of coal per one 
thousand gross ton miles has fallen from 173 Ib. in 1920 
to 127 lb. in 1928, a decrease of about 26 per cent. Of 
course, a great many factors contribute to this improve- 
ment and the men charged 
with designing, building 
and maintaining locomo- 
tives and cars are contrib- 
uting their full share. 

In carrying out the man- 
ifold duties connected with 
the supervision of railroad 
shops you have, of course, 
many problems to meet, 
including costs, quality of 
work and the training of 
men. 

Remarkable improvement 
has been made in recent 
years in the design of loco- 
motive and car equipment 
and at the same time in the 
smoothness and solidity of 
track of the average rail- 
road. These two things, 


increasing demand for 
greater speed and reliabil- 
ity of service, have brought about a demand for better 
standards of maintenance and it seems to me that this 
is one of your outstanding problems. In saying this 
I give you full credit for your part in the great im- 
provement which has already been made. From my 
own experience in locomotive and car shops several 
years ago I know that equipment is much better de- 
signed and maintained today than it was then. 

The day is past when locomotives and cars must be 
loosely put together in order to run successfully and 
the more closely and more accurately we can fit parts 
and still have them operate and lubricate properly, the 
longer they will run before developing excessive pounds 
or lost motion. 

In the early days of heat treating by quenching and 
tempering considerable difficulty was encountered in 
connection with railroad equipment on account of the 
large size of parts. Processes are now being developed 
which seem to give promise of overcoming this difficulty 
and it seems to me that your association has a great field 
in extending the use of hardened and ground parts, and 
in some cases the parts could be hardened without being 
ground. 

In working these things out we can profit greatly by 
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z 5 Left to right—E. H. Weaver (Westinghouse Air Brake Company), pings are more nearly unt- 
together with the steadily secretary-treasurer, and C. F. Weit (American Brake Shoe & Foundry form, which makes it pos- 


Company), president. 


the experience of automobile manufacturers and ma- 
chine-tool builders. 

There is good reason to believe that use of better ma- 
terial, higher grade workmanship, and hardening and 
grinding where they can be used to advantage will not 
only produce better service but will actually lower the 
cost of maintenance. 


Improving Specialties 


Present day locomotives and cars would not be pos- 
sible without the many specialties which have been de- 
veloped to perform certain necessary functions. At 
the same time the maintenance of these specialties has 
become a very large portion of the maintenance of the 
equipment as a whole. You can be very helpful in cut- 
ting down the cost of maintaining these specialties by 
calling attention to the parts which wear out or fail and 
recommending the use of better material or different 
designs, etc., where you think they can be used to ad- 
vantage. 

I recall one locomotive accessory which is practically 
a necessity and in which certain rather expensive parts 

required renewal at each 
general shopping of the lo- 
comotive. With the very 
willing co-operation of the 
manufacturers, ar- 
rangements were made for 
these parts to be made of 
heat-treated material; they 
now run for several shop- 
pings. There is some in- 
creased cost’ for the heat- 
treated parts, which is 
more than made up by the 
increased life. 

With particular refer- 
ence to locomotives, better 
design is rapidly bringing 
about a condition where the 
operations to be performed 
at certain classes of shop- 


sible for you to employ 
more and more the methods 
of routing material employed by strictly manufacturing 
shops. 

Oftentimes the wear or failure of a single part causes 
you to tear down a quantity of other work which in it- 
self is capable of much more extended service. The 
men in the shop know more about these conditions than 
anyone else and you can perform service of great value 
by calling attention to details of this kind that are usu- 
ally easy to remedy if the conditions are known and 
when taken care of, do much to reduce your costs and 
to simplify and make more uniform the movement of 
the work through your shops. 


Periodic Shopping of Freight Cars 


I should like to get across one message to the car men 
in particular. I have sometimes thought that a car 
foreman was his own worst enemy in turning out cars 
in such condition that it is only a question of a short 
time until someone will have to take them in on the re- 
pair track again. 

I am very willing to agree that the design of cars in 
the past probably made such methods the only ones pos- 
sible to employ to keep the cars moving at all. But 
times have changed, cars as built today have the trucks, 
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underframes, draft gears and couplers substantially de- 
signed so that with proper maintenance they will run 
a long time with very few repairs. 

It is common practice to shop locomotives on a mile- 
age basis and to shop passenger cars on a basis of regu- 
larly assigned number of months service between shop- 
pings. In the past this has not been practical with 
freight cars but the time has come when it is practical 
and in my opinion, it is desirable and even necessary 
to follow such a practice. 

Several roads, of which the system with which I am 
connected is one, have adopted the policy of giving 
freight cars general repairs with a definite expectation 
of a certain number of years’ service before another 
general repair becomes necessary. This length of serv- 
ice varies from six to ten years according to the class 
of repairs. 

That such a period of service between shoppings is 
entirely feasible was definitely proven to our satisfac- 
tion by the performance of a lot of 1,000 box cars built 
in 1916 and which, for a period of 10 years and in some 
cases even longer, required nothing more than running 
repairs except, of course in a few isolated instances, 
such as accident, etc. 

Similar to the practice of other roads we assign cer- 
tain classes of cars to certain shops for general repairs 
and our mechanical department people readily agreed 
that if these cars were thoroughly overhauled there was 
no reason why they should not give nearly as much 
service aS a new car before they would again need a 
similar overhauling. 

For about a year and one-half we have proceeded on 
this basis and have every reason to believe that the ex- 
pected results will be obtained. Record is made of the 
cost of labor and material for each car receiving such 
a general repair and the car is stencilled to show the 
date and place of general repair. Instructions are in 
effect that such cars shall not again be given general 
repairs prior to the expiration of their scheduled term 
of service without first taking up with the master car 
builder. 

This practice, of course, requires the renewal of a 
small percentage of material that might give some fur- 
ther service. In most cases, however, such material 
can be used for running repairs and we feel that better 
condition of the car over a period of years and greater 
freedom from repair track movements will more than 
compensate for the slight additional cost of making the 
complete general repair. 


Condition Freight Cars for Long Runs 


Continuous long runs of passenger cars amounting 
to 2,000 miles or more have been common for many 
years and it is very seldom that a passenger car needs 
any repairs of consequence or is required to be taken 
out of a train in the course of such a run. Long runs 
of locomotives are now becoming common in the United 
States and Canada. 

Having in mind the continually increasing demand 
for faster and more reliable freight service it would be 
difficult to over-estimate the benefit from an operating 
standpoint that would result if freight cars were main- 
tained so that they would make long runs at high speed 
with the same reliability and minimum amount of in- 
spection and repairs at terminals as passenger cars. 
From an engineering and maintenance standpoint I can 
see no good reason why this condition cannot be 
brought about with resulting better service and at even 
less cost than at present, and I should like to leave that 
thought with the members of this association for your 
very serious consideration. 
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Inspection and Lubrication in 
Relation to Long Runs 


The inspection of equipment is an important part of 
train operation, in fact it might be considered as one of 
the most if not the most important phase of this work 
as without proper inspection the efficiency of a device 
no matter how thoroughly constructed, would be de- 
stroyed. It is therefore important that competent, con- 
scientious men be assigned and that they be given every 
facility for proper performance of their duties. 

Equipment should be so constructed that all parts are 
accessible for inspection without loss of time or undue 
expense. However, no expense should be spared to as- 
sure the service condition of all parts that are inacces- 
sible and a proper system of inspection be arranged to 
suit service requirements. 


Methods Recommended to Fit Locomotives 
For Long Runs 


Driving and Truck Journals—The application of 
floating type bearings lubricated with semi-solids or 
grease gives good results, but it is necesary and desir- 
able to provide grease storage space in the form of 
numerous small holes or cavities with suitable grease 
grooves leading to the bearing surface. The larger 
cavities fitted with plungers and springs force the grease 
to the bearing surface and by means of indicators can 
be inspected at terminals by inspectors. p 

Trailing and Tender Truck Journals—These are in- 
spected and lubricated in accordance with A. R. A. 
standard practice. They should be examined and re- 
packed as often as service requirements demand. On 
a number of roads it was found that they were re- 
packed each 15 days in summer months and each 30 
days during winter months. ; 

Side and Main Rods—These are lubricated with spe- 
cial grease and grease cups forged solid with the rods. 
These cups are fitted with solid caps which have been 
found preferable to plungers and springs; especially 
when exposed to snow and ice, these are difficult to 
maintain. Main pin bearings are fitted with floating 
bushings with the necessary holes in the bushing to pro- 
vide storage space for the grease. Grease cups should 
be inspected and refilled at terminals. 

Valve Motion—A variety of oiling systems have been 
developed in connection with valve motion. The Ale- 
mite system is being adopted by a number of railroads 
and is giving entire satisfaction and when provided with 
storage space, will run from terminal to terminal, where 
they are inspected and refilled with a suitable grease 
gun or pressure device. : 

Crossheads—Crossheads and guides are lubricated 
with oil. A regulated oil feed that is inspected by en- 
ginemen, and oil added as required enroute is satis- 
factory. . 

Pistons and Valves—Owing to the high temperature 
and superheat a good quality oil with a high flash point 
should be used and can best be applied by means of a 
mechanically operated lubricator which can be regulated 
to feed oil in proportion to the speed of the moving 
parts and stops the supply when the engine is at rest 
without any attention on the part of the engineman. 
The adjustments of mechanical lubricators should be 
regulated by enginehouse forces only under the direc- 
tion of a competent mechanic or supervisor. 

Spring Gear—The Alemite system is in use on a great 
many railroads for this purpose and appears to be giv- 
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ing excellent service. Grease, when used with this sys- 
tem, is replenished usually once each three months. 

Air Compressors and Feed-Water Pumps—The steam 
cylinder is usually lubricated by means of a hydrostatic 
lubricator that is supplied with ordinary valve oil and 
is inspected, filled and regulated by the enginemen. On 
some roads the inspection, refilling and regulating is 
done at the enginehouse. The air cylinder is best lubri- 
cated as recommended by the air brake companies. The 
water cylinder of feed-water pump is not usually lubri- 
cated other than by contact with water that is being 
pumped. 

Stokers—The general practice of lubricating stoker- 
engine cylinders is with a hydrostatic lubricator, the 
same as is used on steam cylinders and air compressors. 
All other bearings are equipped with oil cups and oil 
pipes and should be inspected and filled by enginehouse 
employees or enginemen. 

Boosters—Steam cylinders are generally lubricated by 
means of hydrostatic lubricators the same as steam 
cylinders on air compressors. The main housing bear- 
ings are packed with dope and given the same attention 
as the bearings on the trailing truck. The gear trans- 
mission casing should be filled with car oil, the water 
drained off and the oil replenished each week in winter 
and each six weeks in summer or as often as service 
requirements permit. Boosters should be maintained 
by enginehouse employees. 

Dynamos—These should be lubricated with oil or 
grease with suitable cups as recommended by the man- 
ufacturer. Oil seems to be preferred as the most satis- 
factory lubricant. The inspection should be made at 
engine terminals and lubrication applied by either en- 
ginemen or enginehouse forces. 

Air Brake Equipment—This equipment usually re- 
quires no lubricant other than is required when repairs 
are made or special inspection justifies the application 
of packing leathers and the most satisfactory lubricant 
recommended is that furnished or recommended by the 
manufacturer. Special instructions and tests should 
be made at terminals by enginehouse employees. 


Locomotive Crew Assignments 


In getting away from the regular crew and regular 
engine, some opposition will be encountered, not only 
from the men actually running and firing the engine 
but from the transportation and maintenance depart- 
ment employees, more from a dislike of changing an 
established practice than for any other reason as in 
most instances when the necessary co-operation has 
been obtained in operating engines on longer mileage 
all concerned have seen the advantage and the saving 
derived. Failures in operating locomotives over long 
mileages can, in most cases, be traced to the failure of 
some part of the organization to function properly and 
someone failing to perform his individual part of the 
work. One of the first and most important things to 
consider in starting out to increase the length of loco- 
motive runs is to get the idea sold to the men responsible 
for the success or failure of the project. By this is 
meant that every employee in the organization must 
understand and believe that, no matter how small his 
part, he must perform it precisely and correctly to in- 
sure the success of the whole plan. After the mechan- 
ical inspection of the engine is assured, the next con- 
sideration is the condition under which the engine is to 
operate. These conditions must be carefully studied. 
The engine should be sent out of the enginehouse with 
all necessary supplies for the trip. The engineman and 
firemen should come to the engine with the confidence 
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that the service they are starting out on is possible and 
practicable and that the engine is mechanically fit for 
that service. At the end of the trip where the engine 
is cut out for attention it must not be expected that it 
will be turned back for the return trip until after the 
terminal forces have had sufficient time to make careful 
inspection and repairs. The men doing this work must 
have in mind that it must be done as well as possible 
so that it will not be necessary to stop for repairs be- 
fore the final destination is reached. 

Each failure should be thoroughly investigated and 
responsibility placed with the sole idea of avoiding repe- 
tition. With this idea well established, greater locomo- 
tive mileage can reasonably be expected. 


Conditioning Cars for Main-Tracker 
Freight Service 


Freight cars should receive the necessary inspection 
and care at the initial or despatching terminal to insure 
reaching destination without further careful inspection. 
For instance, a loaded car originating or received at in- 
terchange from a connection should be carefully in- 
spected to assure its being free from any defect which 
in the inspector’s judgment would prevent the car from 
reaching its destination, whether that destination be 50 
miles distant or 500 miles distant. All running gear 
should be carefully inspected to see that cotters are 
open and in place and that no parts are worn sufficiently 
to require immediate renewal or repairs before the car 
completes its trip to destination. All wheels, brake 
beams, hangers, etc., should receive this same inspection, 


The inspector making this inspection should also see. 


that the lading on the car is in safe condition and loaded 
in accordance with the A. R. A. Loading Rules. This 
car having been given a thorough inspection should have 
a card attached bearing the date, station and inspector’s 
name which will serve the purpose of giving information 
to other inspectors that the car is in such condition to 
go forward to its destination without another careful 
inspection, barring accident or rough handling. 

At the various terminals through which the car will 
pass the inspectors will give only a running inspection 
to see that nothing is dragging and that loads have not 
shifted or that no new defects have developed. 

Empty cars may receive the same general inspection 
before being loaded at a terminal and only the lading 
given a final careful inspection before the car is des- 
patched. 

It is essential that a competent corps of inspectors 
and repairmen be maintained to insure that the car 
equipment is in safe and serviceable condition to go 
forward from the initial terminal while a lesser number 
of inspectors are required at the various terminals 
through which the car passes enroute to its final destina- 
tion. 


Lubrication of Freight Cars 


Journal boxes on freight car equipment should be re- 
packed periodically as required by the A. R. A. Rules, 
which provide that: all boxes must be repacked once 
each twelve months and so stencilled on the car. It is 
permissible to repack all boxes when the car is on a 
repair track for other repairs after nine months, 

A competent force of box packers should be main- 
tained to see that all boxes on freight cars meet the re- 
quirements of this rule, and that they perform their 
duties according to instructions. No one cause is more 
responsible for disrupting main-track movements or 
long runs than boxes. A careful study of causes result- 
ing in hot boxes develops that they can be sifted down 
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to a man failure in the majority of cases. If properly 
prepared sponging is used, sponging which has been 
properly reclaimed included, the journal box properly 
cleaned out before being repacked, a standard size roll 
placed in the back of the box and good, properly satur- 
ated packing fed into the box preferably to the center 
line of the journal and packed firmly with no loose ends 
hanging out it may reasonably be expected that the box 
will not run hot due to lack of lubrication. In trans- 
portation vards where box packers and oilers are pro- 
vided to remove the front pieces from the boxes, set 
the packing up against the journal, leaving no hollow 
places in the back, add the required packing or oil, re- 
place the front piece, being careful not to push it under 
the journal, boxes should give no trouble. We mention 
not pushing the front piece back under the journal for 
the reason that this piece of waste is only intended to 
catch cinders, grit and dirt and keep it from working 
back in the box and if pushed under the journal it is 
liable to cause friction. 

Another important factor in the preparation of spong- 
ing is the grade of oil used. Most oil companies furnish 
two grades of car oil one for summer and one for 
winter. Great care should be exercised to see that oil 
vats are drained at required intervals, and oil changed 
at the proper season. 

The report was signed by A. H. Keys (B. & O.), 
chairman, Geo. Duckett (I. C.), G. W. Dabner (Mo. 
TN 7 A. Moynihan (A. T. & S. F.) and S. T. Boone 


Discussion 


In discussing the question of the lubrication of loco- 
motive spring-rigging parts, several members outlined 
the experience on individual roads with the Alemite 
pressure system of hanger-pin lubrication. It seemed 
to be the general opinion that this system of lubrication 
has contributed to a much greater service life for these 
pins and bushings. As a concrete example one member 
told of a locomotive on which the spring pins and bush- 
ings were inspected at the shopping period for general 
repairs after 110,000 miles and were found to be in 
such satisfactory condition as would warrant replacing 
them in service. The question was asked as to how 
many railroads were applying bushings and hardened 
brake-hanger pins on passenger cars. Many of the 
members replied that this method had been found to be 
practicable and that, it had been adopted on their roads. 
In further reference to the question of pressure-gun 
lubrication, one road was found to have adopted this 
method of lubricating passenger-car body and truck 
center plates. 

In discussing the subject of main-tracker condition- 
ing it was pointed out that several years ago, before 
locomotive runs had been extended, freight cars were 
only expected to run from terminal to terminal but that 
now they must run from despatching point to destina- 
tion. Previous to the institution of long runs freight- 
car inspection forces were maintained at each terminal 
through which the train would pass on its trip from 
point of origin to destination. At many of these term- 
inals the train would be broken up and re-inspected. 
With the introduction of the main tracker and the long 
locomotive runs these inspection forces were rearranged 
by placing a sufficient force at the originating or des- 
patching terminal to inspect the train and make sure 
that it left the terminal in such condition as to reach 
its destination without further detail inspection except 
in the case of shifted loads or new defects. To assure 
that this car had received detail inspection one road has 
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developed a carding system whereby a card is placed 
on each side of the car, bearing the date, station and 
inspector’s signature, signifying that the car should 
reach its destination without the necessity of further in- 
spection or repairs. Yardmasters and conductors are 
instructed not to move cars out of the yard in a train 
unless they bear this card. The system is said to have 
proved effective. 


Savings by Modern Shop 
Production Methods 


Mass production has solved the problem of the in- 
dustrial plant and it would seem to be the logical method 
to employ in railroad shops, but conditions existing in 
car and locomotive repair work are such that mass pro- 
duction can be practiced only on a very limited „scale. 
There are many different classes of locomotives and 
cars, making standardization of repair parts a difficult 
problem. Production must be governed by consumption 
and it is of little value to produce material in large 
quantities that will be carried by the store’s department 
for months at a time, steadily increasing the cost but 
never increasing the value. The manufactured material 
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Jig for milling driving box shoe and wedge faces on a two- 
spindle milling machine 


that has been paid for and not put to work at once, 
soon swallows up its value in storage, handling and in- 
ventory and for that reason it is unprofitable to manu- 
facture repair parts in quantities when the demand for 
them is far behind the supply. There are some, how- 
ever, that help in keeping down th costs and it is to 
these we would call your attention. 


Cost-Saving Operations 


Shoes and wedge faces on driving boxes ca nbe ma- 
chined four at one setting on a two-spindle horizontal 
milling machine, using face milling cutters and a jig. 
This method shows considerable saving over the old 
method of planing. 

Shoes and wedges can be machined on a two-spindle 
horizontal milling machine. Fourteen of these can be 
machined inside and outside at one set up, using a gang 
of cutters for this purpose. 

A saving can be made in finishing crosshead shoes for 
the guide fit after they are applied to the crosshead, by 
using a two-spindle horizontal milling machine and jig. 
Crossheads are applied to each end of mandrel and face 
milling cutters are used on the side heads to machine, 
finishing both sides at one setting. 
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The introduction of a double-stitch sewing machine 
into the upholstering shops will greatly increase produc- 
tion of locomotive cab curtains and a saving in labor 
can be accomplished. 

Recently a turret lathe has been placed on the market 
which promises to be a great aid in producing efficiently 
and economically, bolts which will fit holes they are in- 
tended for whether the holes be tapered or straight, by 
measuring the hole with plug gages and setting the 
micrometer dial on the machine to correspond to the 
micrometer graduations on the plug gage. These bolts 
can be turned with one cut and prove correct in both 
diameter and taper, showing a substantial saving over 
the old method of finishing on engine lathes. 

The value of wheel lathes, tire mills, multiple bolt 
machines, forging machines and electric flue welders, is 


ment on actual construction. Under the progressive plan, 
cars are worked through the shops in a certain number 
of spottings, depending on shop facilities and on the con- 
struction of cars undergoing repairs at each spot, such 
as stripping, truck work, draft gear, steel work, safety 
appliances, painting, etc. A reasonable time allowance 
is set for each spotting and it can readily be seen that a 
delay at any certain spot means the tying up of the line, 
resulting in lost man-hours at each of the other spots. 
Of course at times and under certain conditions it is 
necessary to increase the force on some particular spot 
in order to prevent such delays. However, if a certain 
class of equipment is moving through the line, the forces 
can be gaged in such a manner as to render such delays 
a rarity. 

In one shop where three progressive lines are being 
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well known and they might be classed as profitable 
single-purpose machines, because the demand for their 
product is always ahead of the supply and insures con- 
tinuous operation of these machines. 


Savings in Car Work 


Cost cutting is not a question of machines alone. 
Improved working methods have been an important 
factor. The most important development in this line 
is the progressive system of car repairs. This plan has 
brought about a revolution in car repairing in practically 
all parts of the country. It has increased shop produc- 
tion to such an extent as to insure its superiority over 
any of the older methods. In shops where it was pre- 
viously an effort to maintain a schedule of 100 to 125 
cars a month, it is now possible to turn out 350 to 400 
cars a month, with approximately the same labor allot- 
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maintained, cars are divided in line as follows: 

In the first line are wood flat, coal and box cars in 
series; second line, steel hopper cars; third line, com- 
posite box, coal and flat cars. On the first and third 
tracks six spots are used before a car goes to the paint 
shop, as follows: 

First—Stripping. 

Second—Truck and center-plate work. 

Third—Draft gear. 

Fourth—Steel work. 

Fifth—Wood work. 

Sixth—Safety appliances. 

In working the steel hopper cars, seven spots are re- 
quired, not including painting: 

First—Stripping. 

Second—Truck and center-plate work and draft gears. 

Third—Side- and end-sheet application. 

Fourth—Bottom sheets already riveted in quarter section. 
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Fifth—Reaming and riveting of bottoms of frame. 
Sixth—Riveting sides and ends. 
Seventh—Hanging doors and safety appliances. 


The major contributing factors in shop savings 
through this progressive plan are: first, material is 
placed adjacent to the spot where it is to be utilized and, 
second, each group of workmen has one particular line 
of work and a specified limited time in which to per- 
form it; hence, these men become skilled and efficient 
in that particular line. 

Another prime factor is that in working certain series 
of cars through the shops, the mill work and fabrication 
is for that particular class of equipment. After ma- 
chines are set for this work, no changes are necessary 
until another class of cars is started through the line. 
There is no question but that the progressive plan, so 
successful in industrial plants will eventually become 
successful in railroad repair shops. 

In the rush of production, one feature of economical 
shop operation that is too often neglected is the trans- 
portation of supplies and raw and finished products. At 
no point in shop operation is there a call for more effi- 


would indicate that he was not in favor of modern 
methods but he wanted to find out how many of the 
general foremen appreciated the real value of the situa- 
tion, in any shop, which necessitated the production of 
many car and locomotive parts on a quantity basis. As 
an example he pointed out that in one large shop there 
had seemed to be a demand for a great increase in the 
production of bolts that were at one time used for 
bridge and car truck work. It occurred to the man in 
charge of the shop that it was strange that there should 
be such an increased demand for the bolts in question 
when practically all bridge work is riveted and not 
bolted, and that with the introduction of cast-steel truck 
side frames there really should be a diminishing demand 
for truck bolts. Investigation disclosed that many of 
the bolts manufactured were being wasted and a check- 
up brought the demand down to a point well within the 
capacity of the existing machines. Production methods 
in modern locomotive and car shops, several speakers 
indicated, should come as a result of new methods and 
modern machines and that a very careful analysis should 
be made of all costs involved when putting a job on a 
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cient or scientific handling than in this same depart- 
ment, whether or not it is equipped with modern tools 
and machinery for producing parts in quantities for lo- 
comotive and car repairs. 

Modern methods are useless if the means of distrib- 
uting the finished material is inadequate. Overhead 
cranes, air and electric hoists might be classed as fixed 
conveyors because of their limited range. Electric plat- 
form and crane trucks and hand trucks constitute the 
more flexible style of conveyors in use. The flexibility 
of the electric truck makes it a most important factor in 
handling material. Especially is this true of the crane 
truck—it releases the overhead crane for. the heavier 
work. 

The report was signed by A. E. Iveson (N. Y. C.), 
chairman, H. L. Arnold (I. C.), and J. A. Elliott 
(I. C.). 


Discussion 


One of the most pertinent comments made during the 
discussion of production methods came in the form of a 
question: “Why the necessity for production?’ The 
member who asked the question explained that he did 
not want this question interpreted in such a manner as 
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production basis in order, first, to make sure that the 
increased output is really necessary and, second, that it 
can be secured at a lower unit cost. 


Draf t-Gear Inspection 
and Maintenance 


Your committee has made inquiry of several roads in 
the different parts of the United States and Canada 
in an endeavor to learn the practices of these roads in 
addition to the ones on which your committee is em- 
ployed. The replies received convince us that the in- 
spection and maintenance of draft gears on freight 
equipment does not parallel the care and attention given 
air brakes, running gear, and safety appliances. 

Our experiences and inquiries show that the improve- 
ment in friction draft gears as developed through the 
years by the several manufacturers, compares very fav- 
orably with the improvements made in recent years on 
trucks, roofs, foundation brakes, superstructure, etc., 
considering, of course, the limited space in which they 
were allowed to develop a gear of sufficient capacity to 
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cope with long trains and shocks the gears are sub- 
jected to in present yard service. Your committee be- 
lieves that car builders and designers are to a great ex- 
tent to blame for the inadequate draft-gear protection 
on our otherwise modern car today. 

It is well known to all that the draft gear is always in 
service when the car is in motion and subject to ordi- 
nary wear and tear in fair service and also many times 
subyect to rough handling loading it far beyond its cap- 
acity, causing failure to the gear itself and, in many 
cases, to the sills that contain it, the superstructure of 
the car, its lading, and cars that are associated with it. 
This failure may not be complete at the time but suffi- 
cient to allow the shocks that are transmitted after- 
wards that should be absorbed by the gear to be taken 
by the car and its contents, causing damage to both car 
and lading. The result is that the gear itself must be re- 
newed, damaged parts of car repaired, and claims paid 
on lading. 

It is the opinion of your committee that a large sav- 
ing can be effected if some feasible inspection period 

.can be determined by the railroads and private car 
owners. We do not feel.that we are in a position at 
this time to recommend when and how this inspection 
should be made, or what the A. R. A. cost should be 
to the railroads, and request that this organization take 
this matter up with the Mechanical Division of the A. 
R. A. asking them to study this matter, making a re- 
port to their organization after they have come to a 
final conclusion on the following: 

The time the gear should be inspected by removal after new 
cars are placed in service. 

What amount of slack is permissible on gears to be turned 
to service. 

After the first inspection, when should the next inspection be 
made? 

We recommend to the A. R. A. committee studying 
this feature that no cars be considered except those built 
new after January 1, 1927; that in studying the feature 
of draft-gear maintenance and inspection they have in 
mind an A. R. A. price for this work. It is also the 
opinion of your committee that new cars should be per- 
mitted to run for a longer period of time before first 
inspection by removal than cars receiving the second in- 
spection, except in cases where complete renewals are 
made to the gear and the stencilling on the car so states. 

It is also the opinion of your committee that the car 
should be stenciled showing the date when the dratt- 
gear inspection was made similar to the practice now 
in vogue when cars are reweighed, and the packing of 
freight car journals as it will be handled after January 
1, 1930. 

The Mechanical Division is in a position to make a 
complete report on this matter as they cover the whole 
country and it is entirely too difficult a problem for a 
committee such as yours from one or several roads to 
handle to conclusion with any degree of intelligence or 
satisfaction to the car owners involved. 

We believe the following are outstanding conditions 
confronting the railroads due to poor draft-gear mainte- 
nance: excessive slack in trains causing air leaks; dam- 
age to equipment and lading due to slack action and 
closing of gears; discomfort and, in many cases, per- 
sonal injuries to train crews; unseen damage to equip- 
ment that has not been directly charged to this source 
but to ordinary wear and tear. 

Upon inquiry of the different roads vour committee 
found that a large percentage of them have no definite 
time to remove draft gears except when the car is in 
for general repairs; by this we mean the actual removal 
of the gear for inspection purposes only. We also find 
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that very few roads stencil their cars after the gear has 
been removed, showing place, date, and time. The 
committee realizes the expense that would be incurred 
by the removal of draft gears every four years, but we 
are agreed that this important part of the car should 
be inspected by removal at specified times and that the 
A. R. A. should set up a maximum amount of slack 
allowable on gears to be retained in service and the 
cost for renewals, adjustments, and replacements set up 
and apart from the prices used on ordinary repairs, 
definitely determining a time for inspection similar to 
that used in the reweighing of new equipment and 
equipment that has been in service over the period 
specified in Rule 30: 

Taking for example the rules and regulations covering 
inspection and renewals of wheels, we find that since 
the organization of Master Car Builder’s Association 
this has been a vital subject. Committees have submitted 
volumes on the handling of wheels; diagrams of the 
several defects that occur to them were furnished, gages 
provided and, in a thorough manner, all conditions sur- 
rounding wheels and their defects were incorporated in 
book form, this first being handled by the old M. C. B. 
Association and at present by the Mechanical Division 
of the A.R. A. But in going through this organization’s 
data on draft gear we find it to be meager, and we hope 
that we may in some way be the means of bringing this 
forcibly before the attention of our managements, and 
that a code of rules will be set up covering draft gears 
that will compare favorably with Rule 86 covering 
wheels and Rule 60 covering air brakes; that a definite 
time limit for removing be established; and that gages 
be designed for measuring slack. 

The report was signed by W. J. McCloskey (1. C.), 
chairman, Jos. Gullage, (B & M.), £. J. Burck, (M. C.), 
and C. F. Baumann (C. & N. W.). 


Discussion 


The general trend in discussion of this report indi- 
cated strongly the majority opinion that the lack of 
proper inspection and maintenance of draft gears is 
responsible for a substantial proportion of present rail- 
road damage claims and extensive damage to equipment, 
the amount of which is hard to determine. Several 
members stressed highly the commendable work of the 
manufacturers who have, within the present draft-gear 
space limitations, developed gears of remarkable effec- 
tiveness. One member asked if the provision of a 
longer inspection period for gears in new equipment - 
than in old equipment would not result in undesirable 
confusion. Other facts brought out on the convention 
floor were that rough handling of trains frequently 
charged to overloaded locomotives is in reality due to 
the failure of draft gears to perform their proper func- 
tion. 

It was also stated that the increase in the pro- 
portion of composite and all-steel cars which are rela- 
tively rigid in design increases the necessity for effec- 
tive draft gears. In closing the discussion, Chairman 
McCloskey said that cars have increased in capacity to 
100 tons and more and journals doubled in size with- 
out any increase in the 2454-in. space allotted for draft 
gears. He urged that railroad men in considering this 
detail of car design look to the future when still higher 
capacity cars and longer trains are probable. 

The committee report was accepted and it was voted 
to recommend to the American Railway Association, 
Mechanical Division, that some definite time limit be 
adopted for the periodic inspection and repair of draft 
gears. 
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Tool Foremen Hold 
Constructive Convention 


Annual meeting addressed by two mechanical 
department heads—Numerous effective 
shop devices suggested 


American Railway Tool Foremen’s Association 

held at Chicago, September 11 to 13, inclusive, 
the usual constructive committee reports were presented. 
The meetings were conducted by President W. R. Milli- 
can, tool foreman, Missouri-Kansas-Texas, Parsons, 
Kan. Numerous addresses, including two by mechanical 
department heads, helped to focus the attention of the 
association members on the importance of effective tool- 
room organizations and their vital relation to efficient 
railway operation. 

The high points of the 1929 convention were ad- 
dresses by E. B. Hall, general superintendent of motive 
power and machinery of the Chicago & North Western, 
and C. M. House, superintendent of motive power and 
equipment of the Chicago & Alton. Mr. Hall said that 
the railroads have been laboring under severe compe- 
tition and that their success in meeting new problems 
is dependent to a considerable extent on the mainte- 
nance of equipment, in which work the tool foremen 
play a highly important part. He quoted the familiar ex- 
pression that “a good workman is known by his tools” 
and said that tool foremen have a splendid opportunity 
to contribute to increased efficiency by familiarizing 
themselves with specific problems in all the various 
shop departments and developing better tools to meet 
these respective needs. He referred particularly to 
the necessity for modern heat-treating equipment and 
methods in the toolroom in order to get the most out of 
the high-speed tools now generally used. 

Mr. House emphasized particularly the necessity for 
tool foremen not only to furnish the proper tools for rail- 
way shop use, but their obligation to help educate shop 
men in proper use of these tools. Implying that none 
are in a better position than tool foremen to suggest 
necessary improvements in machine tools and recom- 
mend the best sizes and designs for different classes of 
work, Mr. House said: “Do we know when it would be 
profitable to replace an old machine with a new one? 
Do we know what per cent should be realized on the 
investment to warrant the purchase of a new machine? 
This should be of interest and has great possibilities. 
Your association has given valuable assistance in the 
selection of the proper machines, furnaces, etc., for the 
manufacture, repair and hardening of tools in your de- 
partments. It is essential that the tool department have 
the proper equipment, for you cannot make modern 
tools economically with obsolete machines, and no mat- 
ter how well a tool is designed and made, if not prop- 
erly hardened, it will fail in service. In order to harden 
tools properly, you must have the proper equipment.” 

Mr. House also made a strong appeal for “Safety 
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First” through the use of greater care in the design and 
manufacture of tools to minimize the possibility of 
failure and resultant accident. Mr. House closed his re- 
marks with the statement that today the efficiency of a 
shop is judged by the number of years of unfailing 
service built into equipment at the lowest cost per mile 
and that tool foremen as a result of their training and 
experience, are a big factor in contributing to this stand- 
ard of efficiency. 

Following the opening address by President Millican, 
M. D. Chase, shop superintendent of the Missouri- 
Kansas-Texas, Parsons, Kan., addressed the convention, 
maintaining that the success of tool foremen hinges on 
three important factors: First, support and confidence 
of their superiors; second, a detailed knowledge of tool 
problems confronting each of the shop departments; 
and, third, their ability as supervisors and instructors. 
Mr. Chase said that tool foremen must think, talk and 
act “Safety First.” They must be prepared to work 
out to a satisfactory conclusion the undeveloped ideas 
regarding labor-saving devices suggested by shop men 
in the various departments. Frequently someone in the 
shop gets a good idea but has not the time or the skill 
to work it out. In that case, the tool foreman must 
step into the breach and see to it that the idea is not 
lost, as so often happens, but fully capitalized to the 
benefit of the shop and the railroad. Mr. Chase said 
that the association has only scratched the surface in 
simplification and standardization of railway-shop tools 
and urged that further constructive work along this 
line be undertaken without delay. 

An instructive address on milling cutters was pre- 
sented by A. N. Goddard, president of the Goddard & 
Goddard Company, Detroit, Mich., an abstract of which 
is included elsewhere in this issue. 

Committee reports were presented as follows: 
“Standardization of Boiler Tubes,” chairman, A. A. 
Ferguson, tool supervisor of the Missouri Pacific, St. 
Louis, Mo.; “Methods and Tools for Repairing Air 
Brake Equipment,” chairman, C. C. Kuyper, tool fore- 
man, Illinois Central, Chicago; “Locomotive Shop Jigs 
and Devices,” chairman, L. R. Denst, tool foreman, 
Chicago Junction Railway, Chicago; “Tools and Equip- 
ment for Car Repairs,” chairman, E. S. Behen, Mis- 
souri-Kansas-Texas, Sedalia, Mo. 


Election of Officers 


At one of the regular sessions during the convention, 
the following were elected officers of the American Rail- 
way Tool Foremen’s Association for the coming year: 
President, A. A. Ferguson, tool supervisor of the Mis- 
souri Pacific, St. Louis, Mo. ; first vice-president, H. L. 
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Taylor, supervisor of shop machinery and tools, Balti- 
more & Ohio, Baltimore, Md.; second vice-president, J. 
T. Jones, tool foreman, New York Central, Collinwood, 
Ohio; third vice-president, D. L. Grady, tool foreman, 
Atlantic Coast Line, Rocky Mount, N. C.; secretary- 
treasurer, G. G. Macina, Chicago, Milwaukee, St. Paul 
& Pacific, Chicago. The executive committee consists of 
the following: C. A. Shaffer, general supervisor of 
shop machinery and tools, Chesapeake & Ohio, Hunt- 
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ington, W. Va.; W. J. Davidson, tool foreman, Atlantic 
Coast Line, Waycross, Ga.; L. C. Bowes, general piece- 
work supervisor, Chicago Rock Island & Pacific, Chi- 
cago. 


Efficient Milling Practice 


By A. N. Goddard 
President, Goddard & Goddard Company, Detroit, Mich. 


To keep our great traffic and transportation 
industry in condition for its herculean task, the safe, 
rapid and economical transfer of people and commodi- 
ties from one end of this continent to the other, and, 
to keep their lanes of travel open and safe requires men, 
machines, equipment and organization, little dreamed 
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of by the masses of humanity that jam our railway sta- 
tions or the thousands of helpers who handle the freight. 

Some of you men are tool supervisors in the great- 
est and most progressive railway shops of the world. 
Under your supervision come the master tools of in- 
dustry that keep the iron horse in order for his task. 
You are responsible for the right selection, the proper 
installation and the correct use of the millions of dol- 
lars worth of this equipment. 


Below—A. A. Ferguson | 
(Mo. Pac.) i 
Second Vice-President | 


E NE EE 


= 


FUA, 
mAn: 


n 
ar 


(C. M. St. P. & P.) | 
Secretary | 


| Left—G. G. Macina 


Moe YEA z ROSP ES A S d A A 
UES D a IS rr O ARAT EA 


Efficient Cutting Tools Essential 


What message can I bring that will encourage, stim- 
ulate or help you in your work? Your mind is full 
through the busy hours of the working day—yes, and 
many hours not included in the working day—with 
the problems of machine tools, conveying equipment, 
handling equipment, holding equipment, jigs and fix- 
tures, and last, but by no means least, cutting tools—the 
actual working tools that must bring symmetry, pre- 
cision, exactness or dimension and contour from the 
rough casting or the ungainly forging. 

Dean Kimball, a few years ago, for the first time 
in shop history elevated machine tools to the dignified 
position they rightly deserve by naming them “the 
master tools of industry.” 

Granting them the full glory, however, of such a 
pedestal, what shall we call the cutting tool, without 
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which the master tools of industry become but mere 
ornaments in a shop ensemble? 

Cutting tools certainly are the necessary and abso- 
lutely indispensable complement of the machine tool. 
They are the medium through which all the energy the 
machine tool is capable of developing is transformed 
into units of finished work. In importance they equal, 
if not exceed, the machine tool. Go back to the begin- 
nings of the race when the cave man first formed his 
rude stone hut. Did he not first form from a hard 
stone or flint, a rude cutting tool with which he then 
roughly chipped the softer stones to make his abode; 
with which he gouged out the log to make his boat; 
with which he fashioned his bow and arrow, and spear ; 
with which he scooped out the hollow in a rock in 
which to grind his wild grain? 

After he discovered iron and copper in the earth, did 
he not first fashion therefrom cutting tools far superior 
to his first tools of stone? We laugh at them today but 
rather should we treat them with a fine respect, the 
forerunners of our modern tools. 

For how many centuries did our forbears have the 
cutting tool as a hand 
implement before his in- 
genuity devised a me- 
chanical means of using 
it! 

What was the first 
lathe but a spindle with 
a twisted hemp cord 
wound tightly around it, 
one end fastened to a 
foot treadle and the 
other to a birch sapling 
so that by foot action 
the spindle could be ro- 
tated a few times as a 
cutting tool was applied 
to a piece of wood to 
give it better shape and 
with less labor than the 
slow hand whittling? 

Cutting tools, perish- 
able tools, small tools, so 
often the emphasis on 
small, and oh so often the inference that they are of 
secondary importance. “Let George look after them.” 


“Don’t waste much time or spend much money on 
them.” 


- 


C. C. Ziegler (Greenfield Tap 
& Die Corporation), past sec- 
retary and president elect of 
the Tool Foremen’s Supply 
Association 


Small Tools Not of Secondary Importance 


It’s a viewpoint 100 per cent wrong! It’s a view- 
point of ignorance or indifference absolutely untenable 
by any shop executive who hopes to be worthy of his 
position. ‘George looks after the small tools, you'll 
have to see him about them.” How often do our sales 
representatives hear this remark! Well, thank God 
for this convention of “Georges” today and for the 
host of brethren you have throughout the country. 
And take to yourselves the dignity and importance of 
your calling—the selection, care, maintenance, and right 
use of small tools, drills, reamers, taps, dies, boring 
bars, lathe and planer tools, milling cutters, cutting tools 
—the indispensable tools of industry. 

How do you select them? On price, prejudice or 
performance? Let’s not forget our earlier remark 
“The cutting tool is the medium through which all the 
energy of the machine tool is transformed into units of 
finished work.” 

It is finished work you want, of good quality and 
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at the lowest cost obtainable. Note the following fac- 
tors in the cost of finished work: Capital investment 
in the machine tool; rental of floor space occupied ; 
heat, light and power to drive the tool; depreciation ; 
auxiliary fixtures for holding work; the cutting tool ; 
work hours. 

Of these seven enumerated factors, it is obvious that 
the last item “work hours” is the most important. It 
is the live factor; it is the highest single factor. De- 
pendent on the character and ability of the operator, 
not only his time, but the combination of the other 
six factors prove an hourly asset or a liability. Hence, 
whatever can be done to reduce hours of labor on a 
piece of work or get more pieces of finished work per 
hour will increase the assets of all the factors in- 
volved. The machine tool must be right for the job; 
rigid enough to securely hold the work, and powerful 
enough to drive the cutting tool. The work must be 
effectively anchored, and then, the cutting tool. 

Let’s give a little thought to the cutting tool: 

It must be of the best steel available for the purpose. 

It must be designed for the most free removal of metal. 

It must be heat-treated for maximum service; that means 
a combination of hardness and toughness hard enough to cut 
glass tough enough to withstand 300 Brinell test heat-treated 
alloy steel. 

It must have rake angles of cut such as to part and curl the 
chip with least resistance. 

It must have abundant room between cutting points to pre- 
vent chip packing. 

It must have clearance enough back of the cutting edge to 
allow free cutting without rubbing, and no more. 

It must have the cutting edge backed up to give maximum 
strength of tooth and also to carry away the generated heat. 

It must have the cutting edges (if the cut is broad) pass 
progressively over the work; i. e., the cutting lips must be on a 
helix angle if peripheral cutting, or spiral angle if face cutting. 

All these points of design must be properly balanced 
in a tool in the light of the work a given tool is 
planned for. 


Tools Must Be Designed for Special Jobs 


It is obvious that the same combinations of design 
do not fit tools for all classes of work. In other words, 
cutting tools for a variety of purposes cannot be made 
to a single design and be efficient. Hence, the demand 
today is becoming more and more insistent for the 
tool designed to fit the job. 

These few points merely touch the high spots of 
tool design and are points you should look for in the 
tools that come into your hands for service, 

Your part in co-operating with the tool designed for 
your own maximum benefit is the proper use of that ~ 
tool. You have bought it for service; then give it an 
intelligent opportunity. Require operators to use 
arbors of good tough steel that are up to size and 
run true; to use heat-treated steel (not cast iron) 
bushings whose sides are parallel and flat; to use good 
keys, up to size and long enough to extend through the 
cutter hub and into the bushing on either side. Ruu 
the cutters at speeds and feeds that are adapted to 
the character of material and nature of cut being 
taken. 

If cutting steel, use a heavy flow of compound or a 
good supply of cutting oil. 

Pay heed to clearance back of the cutting edge— 
that is one of the commonest causes of failure of 
cutting tools. What shall it be on a milling cutter? 
No single answer can be given. 

This little item of clearance, so often slighted, is of 
major importance and a half-dozen factors determine 
it: Feed, speed, depth of cut, nature of material being 
cut, rigidity of set-up of both machine and work, char- 
acter of work, whether heavy or light. Clearance may 
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and does vary from 2 deg. to 15 deg. Remember the 
basic rule—Back up the cutting edge all possible with- 
out the heel of the tooth rubbing. 

Longest life between grinds, more continuous hours 
of service, less “out time”? for maintenance, more 
square inches of finished surface per cutter, these are 
the factors of real economy in cutting tools. Be. it 
twist drill, reamer or milling cutter, none but the best 
of these indispensable tools of industry will quality. 

They may be small tools, but they are vital tools. 
Neither is their selection, care and use a small or in- 
significant task. Yours is a big, vital, necessary work. 
Treat it as such. Attention to details in the some- 
times obscure tool shop will just as surely help to spell 
success for your railroad as courteous and punctual 
service of the train crew out in front. The trains 
can’t run without you. 


Repairing Air Brake 
Equipment 


Much has been said relative to the development of 
new devices, which no doubt have resulted in simplify- 
ing the various operations. The maximum results from 
the facilities at hand are not being obtained, however, 
and the efficiency of the workers could be increased. 

It is generally conceded that the possibilities of in- 
creasing the output does not depend entirely on the 
workers. Under piece work there is an incentive for 
the men to obtain the maximum output and also to as- 
sume considerable responsibility which properly belongs 
to the shop supervision. Their own efforts in obtaining 
output would automatically provide for the furnishing 
of material and tools with the least possible delay. 

Where the men are paid on a straight hourly basis, 
the responsibility of obtaining the maximum output rests 
entirely upon the supervision. It is absolutely necessary 
to have a complete knowledge of each operation, the 
time required to each job and consequently the cost of 
the operation, and this calls for diligent study of all the 
factors involved. 

The biggest factor we are confronted with is the most 
practical arrangement of facilities, assuming that the 
efficiency of the workmen and the adaptability of the 
tools and machinery has been proved. Close observa- 
tion of the costs of the various operations will automa- 
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tically suggest ways of improving the general layout to 
the end that the work most trequently performed can 
be done with as few movements as possible and that the 
finished work will be readily accessible to those who 
will use it. 

Another factor is the truism that as time progresses 
conditions change, and while the lavout and general 
arrangement may be very efficient today it would not 
meet the requirements of the service one year hence. 

In accordance with the application of these principles, 
the air-brake shop at Milwaukee shops of the Chicago, 
Milwaukee, St. Paul & Pacific has been rearranged, the 
plan of the general arrangement being fully detailed 
in the accompanying drawing. 

The various operations were assigned distinct classi- 
fications and facilities doing the work arranged in such 
a manner as to prevent one job interfering with another 
but at the same time providing for work having more 
than one operation to move forward in its proper se- 
quence with a minimum amount of handling. 


Individual triple-valve repair penches at Milwaukee air-brake 
shop 


It will be noted that the pipe work is done in one 
end of the shop only, and that the tools and supplies are 
readily available. This is also true in the operation of 
repairing angle cocks, this work being done with the 
least possible movement. Small valves such as retain- 
ing valves, release valves, small cut-out cocks, etc. are 
also concentrated at one point, bins being provided for 
holding these valves before and after repairing. 

A new departure obtains in the cleaning and repairing 
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Carefully laid out air room at Milwaukee shops of the C. M. St. P. & P. 
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of triple valves. Each man now has an individual 
bench, each bench being fully equipped with a clamping 
device for holding the triple valve, a complete set of 
tools and a shelf arrangement on which a supply of 
gaskets and other small parts are carried. This arrange- 
ment, together with the fact that the triple valves are 
handled between the various operations by a shop help- 
er, makes it unnecessary for the workman to leave his 
bench for anything distinctly connected with his partic- 
ular operation. 

Racks have been provided for holding triple valves 
that are awaiting repairs and valves that are ready for 
service, these racks being located close to the benches 
on which the work is performed. Directly opposite the 


Friple-valve storage racks for incoming and for repaired 
valves—Milwaukee air-brake shop 


repair benches is a bench on which is placed large face 
plates for spotting slide and graduating valves and pis- 
ton rings. Next to this is the machine used for lapping 
in piston rings. All of these operations being performed 
with the least lost motion. 

With the facilities at hand arranged so as to obtain 
maximum results observation and study should be made 
ot the various operations with the thought of developing 
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new devices which will save labor and simplify the 
work. 

Towards this end, we have collected a number of 
drawings of devices that have been found very satis- 
factory and efficient for repairs to air brake equipment 
and to each of the drawings a complete description of 
the device and its operation are attached thereto. 

[The report was read by Chairman C. C. Kuyper, tool 
foreman, Illinois Central, Chicago. Only two of the 
devices will be described in this issue.—EDITOR. ] 


Jigs and Devices for the 
Locomotive Shop 


As this topic has been a subject for discussion at our 
convention for the past several years there is not very 
much that can be added to the committee reports already 
submitted regarding the development of new jigs and 
devices other than to submit for your review a number 
ot drawings and photographs of recent developments 
which have been found very satisfactory and efficient. 

From the reports received this year as well as the re- 
ports submitted in the past it is our opinion that there 
are a great many labor-saving devices which are origi- 
nated at the various railroad shops each year which for 
some reason or other are never presented at our con- 
vention with the result that full benefits are not obtained 
by a great many who could find some useful work for 
them. As the object of our Association is the mutual 
improvement of its members by the general exchange of 
views along the lines pertaining to railway shop prac- 
tices so that we can profit by the experience of others 
in our line of work we feel that there are a great many 
members who have developed some jig or device which, 
if exhibited at this convention, would prove of great 
value to some of the attending members. Therefore, it 
is our request that if we are ‘to be of greater value to 
the companies employing us that we all take a personal 
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Triple-valve stand which permits working on both sides of the valve at one setting—Union Pacific, Omaha, Neb. 
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interest in this matter and endeavor to assist the com- 
mittee appointed next year to the best of our ability. 


Device for Lifting a Lathe Chuck 
A heavy-duty lathe chuck is a heavy lift for a man 
to pick off the floor and place on the spindle of a lathe, 


Holes in face plate tosuit holes 
in equipment mounted on face plate 
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Revolving-table rack for use in repairing air compressors— 
Union Pacific, Omaha, Neb. 


and he is liable to drop it on the shears and bruise them, 
or mark up the close fit on the nose of the spindle, to 
say nothing of the injury he is liable to do himself in 
lifting and stretching over the side of the lathe to get the 
chuck on or off the spindle. 

There is also another point to consider. A chuck 
handled by the device illustrated, is kept much cleaner 
than one on the floor beside the lathe and does not get 
marked up and abused as much. 

This device is made up of a piece of %-in. steel 
plate which is screwed to the top of the head stock, 
which in turn is riveted to a post which carries the arm. 
On the arm is the mechanism for lifting the chuck. In 
this particular case the chuck has to be lifted five 
inches in order to clear the shaft which operated the 


Casing of No. 24 gage Besemer steel, 
over oil paper gasket, held by machine”. 


screws Countersunk to clear 


relieving attachment. The illustration shows the chuck 
being taken off. The chuck weighs 136 Ib. and 
an effort of 181b. on the end of the lever lifts 
the chuck. The chuck can be readily swung to 
the back of the lathe out of the way and where it 
will not be abused. On the top side of the knurled grip 
just above the strap that hold§ the chuck is a right hand 
thread and on the bottom side is a left hand thread. 
After this is assembled washers are put on the ends 
of the threads and riveted over to prevent accidents by 
turning to lower the chuck too low thus dropping the 
chuck. This feature is to adjust the height of the 
chuck in putting it on or off. 


Squaring Valve-Bushing Ports 


With the view of increasing the efficiency of our en- 
gines and securing a maximum initial steam admission 
through the ports of the valve cage as the valve passes 


Device for lifting a lathe chuck on and off the lathe 


over the admission line, the practice of squaring the 
ports was adopted. This practice, when running at a 
25 per cent cut-off, results in an additional steam ad- 
mission area of 5.81 per cent. 

The squaring of the ports when the practice was first 
inaugurated was a tedious and difficult job, as it was 
necessary to chip and file the ports, requiring approxi- 
mately two hours per bushing, four bushings being re- 
quired per engine. After the development of the tool 
illustrated it became a quick and simple operation. 

The bushings are bored to size on the boring mill and 
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Milling tool for squaring valve-bushing ports—Union Pacific, Omaha, Neb. 
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the depressed area over the ports trued up. The bush- 
ing is then placed on the horizontal milling machine 
where the ports are milled to the admission lines using 
a one-inch diameter milling cutter which traverses the 
contour of the port opening. This operation necessarily 
leaves some stock in the corners of the ports, approxi- 
mately .0536 sq. in. This work is performed at differ- 


Jig for drilling steam-chest relief valves 


ent times when the machines can be spared and a stock 
of bushings finished in this manner is’ carried on hand 
at all times. As bushings are required the outside fit of 
the bushing is made in a lathe at which time the squar- 
ing of the corners of the ports is taken care of. The 
setting up of the milling tool and squaring the ports re- 
quires 10 min., as against two hours by the chipping and 
filing method. When it is necessary to send bushing and 
other terminals for application, the outside fit is not 
made, the time required for setting up and squaring 
the corners being 15 min. 

Valve-cage bushings are carried in two sizes, 12-in. 
and 14-in. diameters. The 12-in. bushings have nine 
equal ports 3-1/16 in. between bridges and the 14 in. 
bushings have 10 equal ports 3% in. between bridges. 
The tool is so constructed that only two holders are re- 
quired to take care of the bushings with various widths 
of ports. One holder is required for ports 17% in. to 2- 
1/16 in. wide and one holder for ports 2% in. to 2-5/16 
in. wide. The cutters are made in different diameters 
and are interchangeable. One insertion of the tool in 
the port squares all four corners. 

The tool consists of a holder with a set of gears in 
the jaws mounted with Timken roller bearings which 
run in a grease bath and is driven through a universal 
shank by a corner motor mounted in a bracket. The 
entire assembly is set up on the tool post of the lathe. 
This tool has resulted in a saving in machining of valve 
cage bushings over the old method of approximately 
seven hours per engine. 


Jig for Drilling Steam-Chest Relief Valves 


A jig for drilling steam chest relief valves is com- 
prised of an angle plate 6 in. by 4% in. by 34 in. with 
a stud to fit the inside of the valve body and a swing 
latch which lines up the body and carries the drill bush- 
ing for the hole in the cars, which is for the bolt that 
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carries the cam lever and a catch for the latch, also a 
plate on top which carries two drill bushings and a lever 
which operates an index pin. 

To drill a relief valve body, place it on the stud and 
close the latch, which lines up the body and holds it in 
place. Drill the three holes, two of which are in the 
body and one in the ears; then press the thumb piece 
and open the latch; press down on the index lever with 
the left thumb and rotate the body of the valve to the 
left until the index pin drops into the first hole drilled ; 
then drill two holes in the valve body; then repeat, in- 
dexing and drilling until you have drilled around the 
body. 


Jig for Drilling Flue-Sheet Stays 


A drill jig for flue-sheet stays is made up of an 
angle plate 6 in. by 6 in. by 15 in. by 34 in. A square 
stud to act as a hinge for the arm which carries two of 


Jig for drilling flue-sheet stays 


the drill bushing is welded to the angle. This arm 
locates and holds the flue-sheet stays in place with the 
aid of the lock and lug at the right. A lug is welded to 
the angle plate to carry the third drill bushing, for 
drilling through the two lugs of the stay. After drilling 
these holes, the jig is turned over 90 deg. to its other 
face and the two holes drilled which are used in rivet- 
This saves laying off each stay 
and also helps in interchangeability of manufacture. 
[The report was read by Chairman L. R. Denst, tool 
foreman, Chicago Junction Railway, Chicago. Only a 
few of the devices can be illustrated in this issue.— 
EDITOR. | f 
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Eastern 4-2-0 type locomotive “Sagamore” built in Philadel- 
phia in 1840 and rebuilt in 1848—This locomotive at 
one time carried the name ‘“Marblehead’— 
Photograph taken at Salem, Mass. 
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Coupler- Yoke 
Riveting Machine 


HE air operated coupler yoke riveting machine 
shown in the drawing, is placed on a wooden 
frame, 22 in. high. The pipe and fittings used on this 
machine are 34 in. throughout, except where otherwise 
indicated. It consists essentially of a cylinder in which 


discovered, after an extensive investigation, that the 
trouble was caused by inadequate lubrication. By apply- 
ing the oiling device shown in the illustration to the 
crosshead guides, the trouble due to improper lubrica- 
tion was eliminated. 

The device consists of vee-shaped troughs made from 
1/16-in. sheet metal. Each trough is about 2 in. deep, 
and the bottom of the vee is a short distance above the 
edge of the crosshead shoe. A trough is tack welded to 
each side of the top guide. The top is covered with a 
hinged lid to keep out dirt and grit. 
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Coupler yoke riveting machine 


a standard piston for a 16-in. brake cylinder is used. 
The piston head and spring can also be reclaimed from 
ordinary 16-in. brake cylinder equipment. The design 
of the machine permits a stroke of 4% in. and a maxi- 
mum opening of 1434 in. The lowest possible position 
of the set allows an opening of 1014 in. The device 
is operated by means of a % in., three-way valve, which 
is located in a position convenient for the operator. 


Oiling Device for 
Crosshead Guides 


By Fred W. Voll, Jr. 


ECENTLY the Denver & Rio Grande Western 
experienced an epidémic of hot crosshead shoes 
and guides on certain types of locomotives. It was 
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Method of applying crosshead guide oiling device 
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The troughs are packed with wool waste, which 1s 
saturated with flange oil for winter service and a heavy 
oil for summer service. The oil slowly runs out of the 
slit at the bottom of the trough, down the side of the 
guide bar into the crosshead shoe. The original guide 
oil cups are also used for lubrication. 
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Wide World Photo 


Replica of the “Rocket” built for Henry Ford’s “Museum of 
Work” being placed in the Science Museum, South 
Kensington, London, England, for exhibition prior 
to its shipment to the United States 
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Car Officers’ Meeting at 


Chicago 


First annual convention of M.C.B. 
& S. Association notable success 


—Able speakers contribute 
to program 


ciation, formed at St. Louis, Mo., a little over a 

year ago by the amalgamation of two former as- 
sociations, held its first annual convention at the Hotel 
Sherman, Chicago, September 4 to 6, inclusive. The 
meeting conducted by President S. O. Taylor, master 
car builder of the Missouri Pacific, St. Louis, Mo., was 
a notable success both from the point of view of attend- 
ance and of interest in the program. 

The speakers included T. W. Demarest, general su- 
perintendent motive power, Pennsylvania, Western Re- 
gion, Chicago; Dr. Samuel N. Stevens, professor of 
psychology, Northwestern University, Chicago; and C. 
D. Coates, electrical engineer, Chicago Pneumatic Tool 
Company, Cleveland, Ohio. Abstracts of these ad- 
dresses will appear in this and subsequent issues of the 
Railway Mechanical Engineer, also the committee re- 
ports presented on the following subjects: “Tank Car 
Maintenance,” “Elimination of Oil and Grease Spots,” 
“Education of Car Inspectors,” “Car Loading,” “Reno- 
vation of Passenger Equipment,” “Rebuilt Cars,” 
“Wheel Shop Practices,” “Reclamation,” “Interchange 
Rules,” “A. R. A. Billing,” “Loading Automobiles to 
Prevent Floor Damage” and “Selection of Cars for 
Commodity Loading.” 

At the concluding session of the convention the foi- 
Icwing officers were unanimously elected to guide the 
association in its activities during the coming year: 
President, C. J. Wymer, superintendent car department, 
Chicago & Eastern Illinois, Danville, Ill.; first vice- 
president, K. F. Nystrom, superintendent car depart- 
ment, Chicago, Milwaukee, St. Paul & Pacific, Milwau- 
kee, Wis.; second vice-president, F. A. Starr, super- 
visor of reclamation, Chesapeake & Ohio, Richmond, 
Va.; third vice-president, L. R. Christy, master car 
builder, Gulf Coast Lines, Houston, Tex.; fourth vice- 
president, E. J. Robertson, superintendent car depart- 
ment, Minneapolis, St. Paul & Sault Ste. Marie, Minne- 
apolis, Minn., and secretary-treasurer, A. S. Sternberg, 
master car builder, Belt Railway of Chicago. The 
board of directors, as newly elected, consists of the 
following: Chairman S. O. Taylor, master car builder. 
Missouri Pacific, St. Louis, Mo.; F. H. Becherer, su- 
perintendent car department, Central Railroad of New 
Jersey, Jersey City, N. J.; R. J. Overton, general fore- 
man car repairs, Southern, Spencer, N. C.; D. E. Bell, 
A. R. A. instructor, Canadian National, Winnipeg. 


Ta Master Car Builders’ and Supervisors’ Asso- 
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Man., and A. J. Krueger, master car builder, New 
York, Chicago & St. Louis, Cleveland, Ohio. 


President Taylor’s Address 


Since our St. Louis meeting I can safely say that the 
two former organizations have been welded and coor- 
dinated into one staunch association. From now on we 
must all put our shoulders to the wheel. Our worst 
period is now over. 

We are in a period of rapid progress in the devel- 
opment of devices and designs of car equipment, and 
in fact this development is so rapid that standards and 
practices of today are obsolete tomorrow. Due to 
present-day keen competition between railroads, high- 
speed trains, diversion of business to motor coaches 
and freight trucks and airplanes, it is imperative that 
each of us continually study the other fellow’s prac- 
tices, both railroad and industrial. When any increased 
efficiency or economies can be made through labor- 
saving devices, introduction of high-speed tools and ma- 
chinery, rearrangement of shops, better working condi- 
tions for our men, etc., we should immediately put them 
into effect, as it is only by increased savings that our 
managements can appropriate increased funds to main- 
tain car departments as they should be. 

Foremen should at all times encourage workmen to 
submit any ideas they have with respect to improving 
the efficiency in the car department. Higher supervisors 
should also encourage their subordinates along the same 
lines. 

One of the most expensive things that we have on 
the railroads is the hot box. I think that there has been 
more done toward the elimination of the hot box in 
the past two years than ever before in the history of 
railroads. However, we still have a long way to go. 
Transferring of cars is another big subject. We have 
accomplished a great deal in this respect, but I am sure 
that we can still make further improvements in elimi- 
nating the transferring of cars. Commodity carding of 
cars is another subject that should be watched closely. 
Everything possible should be done to educate inspec- 
tors to a standard practice of carding cars. 

I want to sav a few words about publicity. Most 
railroads maintain a highly specialized publicity depart- 
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ment, whose duty it is to place before the public in- 
formation regardiug what is being accomplished. You 
should tell the people in this department what you are 
doing in the way of saving and economical operation 
and efficient operation of your railroad, and especially 
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in your department. I am sure that they will be bene- 
fited by it as well as yourselves. 


Freight Equipment Needs 


By T. IV. Demarest 
Superintendent Motive Power, Pennsylvania, Western Region 
The more I come in contact with operating costs and 


net returns, the more I am convinced that nothing is 
worth while, neither subjects, investigations nor appli- 
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ances, unless the results will produce net revenue to 
our stockholders. While I have been to a great ex- 
tent all of my life a “locomotive man,” I have had, 
through force of circumstances and perhaps some in- 
clination, to pay more than a considerable amount of 
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A. S. Sternberg (Belt Ry. 
of Chicago) Secretary 


attention to the cars, particularly the freight cars. 

I am going to talk to you this morning, therefore, 
on some of the developments in freight-car construc- 
tion and maintenance which seem to me, if followed 
up consistently by all of us, cannot help but increase the 
service time of the car, decrease its visits to the car 
repair tracks, and reduce the maintenance costs per 
mile. Some of you, perhaps, were fortunate enough 
to be able to attend the last meeting of the Mechanical 
division, American Railroad Association, at Los An- 
geles, Cal. I regret you were not all able to be there. 
There were two outstanding developments at that meet- 
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ing—one, the report of the Committee on Friction Draft 
Gears; the other, the final adoption by the Division of 
the principle that, in future construction and replace- 
ments, cast-steel truck side frames will be used. The 
division from year to year has gradually defined con- 
struction and strength requirements, effective as yet 
principally to truck and underframe construction. In 
spite of the adoption of a minimum sectional area of 
center sills and the Type D coupler, owing to increased 
car capacities, increased length and weight of trains, in- 
creased speeds, and the natural stress under which the 
entire movement is taking place, we were gradually 
getting back, in so far as center-sill damage was con- 
cerned, to our previous situation. We had forgotten, 
for the time being, that there was another element in 
the combination that would have to progress concur- 


to use the older types of cast-steel frames, it is only a 
question of time until no side frame will be counte- 
nanced unless it conforms to A. R. A. standards at the 
time it is applied. 

Aside from the question of increased safety, I won- 
der if the full significance of the action strikes you. It 
means decreased labor and time in inspection, in inter- 
change, in transportation yards, and in repairs on 
freight-car repair tracks. You will begin to obtain 
these advantages from the moment you begin to apply 
them. It will reduce truck maintenance to wheel and 
axle work, and as these details must be continuously 
maintained, it provides, in effect, for a truck that never 
wears out. On freight-car replacements, it provides a 
truck which may continuously be reapplied to new car 
bodies, reducing the cost of replacement to practically 


A group of officers and directors of the Master Car Builders’ and Supervisors’ Supply Association 


Left to right—Standing: A. N. Lucas (Oxweld Railroad Service Company); F. E. Dodge (National Lead Company). 
(MacLean-Fogg Lock Nut Company); Bradley Johnson (W. H. 
Hall (Milar, Clinch & Company), second vice-president. 
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rently, and that was the friction draft gear. The com- 
mittee report was a most timely one and for the first 
time presented to all of us the relative strength and 
weaknesses of the various types of gears, and indicated 
to all of us, the railroad user as well as the manufac- 
turer, the lines along which we shall have to work to 
bring this detail up to the point that, instead of the car 
protecting it, it will protect the car and in so doing, 
protect itself. 


The Cast-Steel Side Frame 


The adoption of the cast-steel side frame for trucks 
is one of the biggest advances made by the association, 
and to me ranks, in what it will accomplish, with the 
adoption of the air brake and the automatic coupler, 
and while the action of the division was not entirely 
complete, it being permissive under certain conditions 
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Seated : J: T. Cralley (Union 
Miner, Inc.), secretary-treasurer ; 


that of the new body; as couplers, draft gears and the 
major portion of the air brake should also be recover- 
able. It is incomprehensible to me, with all of these 
advantages in sight, that the application is not generally 
proceeding at a more rapid rate. 

The journal bearing in the truck construction and the 
hot box, train delays, set-off cars and maintenance ex- 
pense, is still a nut to crack. The answer is fairly 
clear, i. e., eventually, perhaps, the roller bearing, but 
until the capital charge for application is materially re- 
duced and until a common standard of axle and box 
installation can be adopted, its use seems prohibitive in 
freight service. 


More Standardization Needed 


And this brings us to the largest unsettled question 
in freight-car construction and maintenance, and that 
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is, the body of the car, the material ot which it is made, 
its type of construction and the type and construction 
of details applied to it—side doors, roofs, and, if you 
so please, ends. While the Committee on Car Con- 
struction has made a notable advance and roads are 
gradually adopting the standard cars as they are de- 
veloped, there are too many variations being placed 
up to the committee, based on presumed traffic differ- 
ences and requirements on different roads, forgetting 
entirely that cars today are in universal service. There 
seems to be only one way to control the situation and 
that is for those who control the activities of the A. R. 
A. to put their foot down and agree on a policy which 
will be followed by all member roads. 

There are still a great number of cars in the country 
with wood bodies; some of them may have steel 
frames and some also have steel ends. Lumber is be- 
coming more difficult to get, the quality is depreciating, 
and dry lumber is out of the question. Even if good 
lumber could be placed in a car it is too hard to 
hold when it swells and cracks develop when it shrinks. 
The weight variations of a wooden car are continuous. 
We have all seen, in the past few years, a change in the 
traffic, a change which requires a better car, one which 
the shippers are demanding and to which they are en- 
titled. There is only one answer and that is an all- 
metal body. 

Now, don’t say it costs more; don’t say it costs more 
to maintain; and don’t say its life is shorter. The 
tacts are against you. If you do your part, with proper 
design, corrosion due to moisture leakage, can be kept 
from the concealed parts of the car. If you owned 
a house, you would not let it go, year in and year 
cut, without painting, and if you would pay as much 
attention to steel cars—I am referring to house cars 
now—the bodies, barring wrecks, should last indefinite- 
ly. The current maintenance, under ordinary handling, 
should be reduced to floor and lining repairs, repainting, 
and wheel and axle work. 

I am also firmly convinced that in so far as the econ 
omy of: freight-car construction and maintenance are 
concerned, there should be no proprietary details or de- 
vices; that such items should be standardized, be the 
property of the A. R. A., and free to the member lines 
at a manufacturers profit only. 

If we know’ how to maintain a freight car, and some- 


times I think we don’t, we are too slow in putting the - 


proper methods into effect. Insofar as heavy repairs 
are concerned, we have made tremendous advances. 
We have established shops where the work is processed 
and comes through in the minimum time and at a mini- 
mum expense and is turned out as a new car. 

Our light-repair operations are another story. We 
are still largely content to do the work only for 
which the car was shopped and not endeavor to do 
‘all of the work which should be done on the car to 
make it entirely fit. While this result cannot be ac- 
complished at once, as it apparently slows up the out- 
put of the repair track, it is a situation ahead of all of 
us for gradual development, and whether we do much 
or little it should be done right and done to last. 


Periodical Shopping Will Reduce Light Repairs 


And, in connection with this development must come 
the periodical shopping of cars for reconditioning. 
Whether this should be on a three-year basis, more or 
less, I will not attempt to say, but I know the practice 
is bound to come and I know when it does, the various 
light repair tracks will be devoted to correcting shifted 
loads and making accident repairs. The number and 
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condition of the cars in service will most notably im- 
prove, and the cost of freight-car maintenance will 
show the same notable decrease that has accrued in the 
cost of maintaining locomotives, based on the adoption 
of similar principles. 

Don’t get the idea in your minds that I think we 
will get to the place where there will be nothing for 
us to do. Far from it. We have some problems con- 
fronting us that are in our control and some not so 
readily solvable; improper methods of loading, to start 
with; materials which, even when loaded according to 
the loading rules, are most difficult to hold—creosoted 
poles and light sheet plates, for instance—and further- 
more, our individual responsibilities in obtaining better 
handling in our transportation yards and on the road, 
to reduce not only car damage but delays to shipments 
and loss and damage claims. Regarding hot boxes and 
cut journals, I hope to see the day when, instead of 
an annual repacking, we will be repacking on a six- 
months’ basis and we will not be figuring in terms 
of what it costs to carry out this program properly, 
but in terms of transportation money saved and main- 
tenance money saved. 

Features we still have to solve in maintenance costs 
are the damage done to the interior of house cars, to 
floor and lining on account of nailing blocks or other 
methods of securing shipments; the misuse of first class 
cars by loading them with materials which ruin the 
car for high class shipments; and the damage to open- 
top cars when unloading them under adverse weather 
conditions by building fires under them, and even in 
some cases, loosening up the contents with an explosive. 

Don’t you gentlemen think for one moment there are 
not live constructive matters in front of you in connec- 
tion with freight car design and maintenance, in con- 
nection with solving of which you can all have a part, 
and as they are solved, they will result in fewer total 
cars, more serviceable cars, and a lessened expense to 
your respective roads. 


Interchange Rule Revisions Disregarded 


I am going to get into the interchange rules for a 
minute, but I am not going to say very much about 
them. The point that is perhaps most strongly in my 
mind is the fact that the American Railway Associa- 
tion adopts yearly changes in the interchange rules, and 
apparently it has gotten to be the practice at one or two 
of the interchange points to abrogate the changes in the 
rules as promptly as they come out. 

I have one particular situation in mind today in con- 
nection with a rule that was incorporated in the inter- 
change rules at the request of another association and 
based entirely on safety. Yet I am reliably informed 
that two of the largest interchange centers of the 
United States have abrogated the rule. I submit to 
you that a condition of that kind is a most inadvis- 
able one and that it may be necessary, in order to have 
the interchange rules carried out, that the American 
Railway Association take charge of local interchange 
work, 

I am going to scold some of you a little. The Arbi- 
tration Committee, after going through your proposed 
change in the rules very carefully, were a little bit at 
a loss, and they decided that the easiest way to handle 
the matter was to ask that three or four representa- 
tive joint interchange inspectors meet with a joint com- 
mittee from the Arbitration Committee and decide on 
just what some of the proposed changes meant. We 


- found that the chief joint interchange inspectors were 


not a unit themselves in what they wanted and they 
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were not a unit in understanding in the same way the 
requests made of the Arbitration Committee. —— 

I have always taken the position that the chief joint 
interchange inspectors could be a most helpful body 
to the Arbitration Committee ; in reality that they ought 
to be a subsidiary Arbitration Committee, but if they 
behave that way many times more I will have to change 
my mind. 


Why Not Clearing Houses for Repair Bills? 


I am going to suggest something revolutionary. I 
believe that the interchange rules are a necessary evil 
for the time being. I hope to be able to see the day 
when we won’t have an interchange rule, except per- 
haps some requirements for private cars. That hap- 
pens to be the fly in the ointment. 

On any of our own railroads, which are largely con- 
solidations of smaller lines, you don’t in any way at- 
tempt to inspect against each other. As your systems 
become larger through the consolidation of railroads 
you don’t inspect against one another. It is conceiv- 
able that if all the railroads in the country were in one 
system you wouldn’t inspect against one another. Why 
do we do so today? Is it to try to help keep one an- 
other honest, or just why do we do it? Normally you 
would expect a balance between bills payable and bills 
receivable as concerning all of the railroads. There is 
no such balance; the bills receivable amount to a mil- 
lion dollars, in round numbers, more than bills payable, 
which is simply an evidence that on some roads there 
are practically no bills payable and that all the bills 
were receivable. It was rather an odd condition. Based 
on the difference between the bills payable and the bills 
receivable, which in round numbers is a million dollars, 
the cost of collecting that difference in money is 25 per 
cent. In other words, it costs $250,000 to collect a 
million, or it would take $3,000,000 of all the railroads’ 
money to handle the freight car repair bills. What is 
the use? Why can’t the railroads, as between them- 
selves, develop a plan fòr the elimination of all the 
cross-billing and all the cross-checking? If a clearing 
house will do the same thing when made up of a num- 
ber of different railroads, why will not a number of 
clearing houses, as divided among the railroads in the 
country, produce the same effect? It will. Further- 
more, it will have this most advantageous result: It 
won’t pay a man to try to beat himself, because every 
bill made to the clearing house will be pro-rated among 
the railroads at issue on some basis, perhaps on car use, 
per diem or some other unit. That is a development 
I hope to see. 


Freight-Car Maintenance Exceeds Locomotive 


In closing I want to say that I am rather proud of 
this association. You have a good, live membership. 
You are in contact daily with one of the items of ex- 
pense which has not been properly supervised or cor- 
rected, the maintenance of freight cars. We have all 
been too prone all of our lives, perhaps, and during the 
past five years when the railroads have made great 
progress, to look at only one thing, the locomotive. We 
forget all of the time that the number of locomotive 
units in the country is perhaps 50,000, as compared with 
2,250,000 freight cars. The locomotives represent a 
much smaller percentage of the rolling stock. than 
freight-car equipment does. We are all too prone to 
forget that when we come to the maintenance expenses, 
we are spending more money on the maintenance of the 
freight car than we do on the locomotive. I want to 
correct that statement. I meant to say the lack of 
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maintenance rather than the maintenance. I don’t see 
any reason, as I said before, why principles which have 
proved effective and economical in locomotive mainte- 
nance can’t be applied to produce the same results in 
connection with the freight car. 

It is your business within the limits of your official 
positions and activity and, by contact with your superior 
officers, it is entirely within your province and it is your 
responsibility, to try to develop a better condition of 
freight-car repairs which will naturally produce more 
active cars with less capital invested in the number of 
units to produce more cars fit for first-class lading, all 
of which will reduce maintenance expenses. 


The Psychology of 
Handling Men 


By Dr. Samuel N. Stevens 
Professor of Psychology, Northwestern University, 
Evanston, Ill. 


Someone has said that a psychologist is a person who 
knows more and more about less and less. I some- 
times have the feeling that perhaps that could be a de- 
scription of almost anyone who is trying to discover 
ways and means of increasing his personal effectiveness 
in the life that he has to live. Particularly would it be 
true of men, and women too for that matter, who 
were trying to find more and more effective ways of 
handling this very complex and subtle and interesting 
thing that we call human nature. 

I have always insisted that for anyone to lay claim 
to even the right to supervise, handle and control other 
human beings he must first have learned to control him- 
self. That is a kind of bromide, I know, and yet is one 
of the truest things that I have ever discovered. Let 
me give you an illustration of how a failure at this 
point results in a failure in larger things, 

In a certain factory here in Chicago they had been 
having a good deal of trouble with a group of men do- 
ing a tvpe of what we might call light-heavy work. In 
other words, they were not skilled mechanics, but they 
were men who were doing semi-skilled work of a fairly 
heavy character. There were about 120 men in the 
group, and the company felt that this section of their 
industrial life was not maintaining itself and its level of 
efficiency in comparison with the rest of the industry. 
They asked me to come in and see if I could discover 
what was the matter. They had been unable to do that 
on their own account. 

After having made a careful survey of conditions 
and having tested a large number of men to discover 
the relative ratio of efficiency, so far as their placement 
in those jobs were concerned, I began to laok into the 
more personal aspects of the situation by interviewing 
the supervisors and the foremen and assistant foremen 
within the group. Very much to my surprise I dis- 
covered that the seat of the difficulty was to be found 
in the fact that there was not a proper rapport be- 
tween the foremen and the assistant foremen, and as 
a result of the conflict between these two groups of 
men the entire process of the industry, so far as that 
section was concerned, was handicapped. 

What was the matter? Simply this: Two assistant 
foremen, very ambitious, very willing to work, very 
eager in fact, to make good, were jeopardizing, because 
of their efforts, the efficiency, the standing, the rating of 
one of the major foremen, with the result that out of 
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fear for his own job, he was continuously effecting 
changes in the gangs with which these men had to work, 
and by indirect methods, negating his power to lead the 
men, with the result that the efficiency was reduced al- 
most fifty per cent over any given week of work. 


Dismissal an Admission of Failure 


Here was something that was a personality problem. 
Of course, it would have been very simple for me to 
have recommended to the general manager, “Get rid 
of this man,” or “Get rid of those two men. Get some- 
body else in their place and everything will be fine.” 
That is always a very easy thing to do. If you can’t 
get along with a man, fire him. It is simple. But it is 
a recognition, it seems to me, of failure. Consequently, 
my problem was to effect, if possible, an understanding 
between this foreman and these two men with whom he 
was having difficulty. After a few conferences with 
them it wasn’t so hard for the foreman to see that by 
taking a different attitude with regard to the ambition 
of these two younger men, by giving them, if you please, 
a little more authority than they had, he would be 
stronger because of their larger loyalty to him. 

There is a preliminary principle in the handling of 
men that seems to me to be worth your while as you 
consider it. Only a small-minded and basically in- 
ferior individual need ever be afraid of the good work 
that someone slightly lower in the scale of jobs will do. 
Yet I find in my work in industry and factories of one 
kind and another that here is one of the greatest causes 
for difficulty between supervisors, foremen and the like. 
It is a fear on the part of men higher up that men who 
are responsible to them will show them up or make 
them appear less effective than they ought to be. 

The second illustration of this principle came to my 
attention not long ago in working with an automobile 
company. Science has succeeded in mechanizing our 
industrial life to such an extent that I sometimes fear 

` that the invidual values are being lost sight of. Yet it 
seems to me that, with all of our mechanical ingenuity 
and engineering perfection which characterizes all in- 
dustry at the present time, the greatest value still re- 
mains to be obtained from the change in perspective 
on the part of those responsible for leadership in indus- 
try from the gang worker to the individual worker. 
After all, 100 men may constitute a gang, but they are 
100 individuals, and the foreman or the supervisor or 
the manager who expects to get the most out of that 
gang can do so by getting the most out of each indi- 
vidual in the gang. Each one of these men is different; 
each one has ambitions of a sort; each one has needs 
of a sort; each one has troubles that are peculiar to 
him; each has anxieties that are peculiar to him; each 
has physical and mental disabilities at one time or an- 
other that are peculiar to him. 

Our attempt to treat workers enmasse is one of the 
weaknesses of our system. Even as we have produced 
perfection in our engineering procedures, producing 
wonderfully intricate and delicate machines, so we have 
to recognize that a human being, while not a machine, 
while not susceptible to the same mechanical principles 
that a machine is, is an individual delicately adjusted, 
easily thrown out of balance. The failure of one man 
or two men can so reduce the efficiency of a group of 
men that there would be hardly any comparison be- 
tween the amount of work that they would do when all 
the values were maintained in each individual case and 
when some of the values were lost because of the fail- 
ure on the part of supervisors and managers and fore- 
men to recognize this individual principle. I shall illus- 
trate how that works. 
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Individual Characteristics Must Be Studied 


In an automobile company they had been taking al- 
most everyone who came because of the wide varieties 
of jobs they had. On the assembly line it is only nec- 
essary for a man to make a very minor movement of 
the rachet, or a brace and bft, or a monkey wrench or 
whatnot, and his job is finished. So every man who 
had two hands and a pretty good pair of eyes, though 
not a skilled mechanic, could do the type of light work 
required on the assembly line. The fact of the matter 
was that there were a lot of mistakes occurring. When 
an engine, for instance, in the process of being assem- 
bled, got to the end of the line, sometimes it was nec- 
essary, too often it was necessary to send that engine to 
a special assembly table for improvement and: recon- 
struction. Likewise, in the rush of the work it became 
necessary to slight one or two little movements, which, 
while they didn’t show, made all the difference in the 
world between a good product and a poor one. I was 
called in to see what could be done to take care of this 
difficulty. Here is what I found. 

They had been hiring men without reference to their 
relative height, the relative lengths of their arms, their 
relative abilities. They were putting a six-foot six-inch 
man next to a five-foot six-inch man on the assembly 
line and expecting the shorter man with the shorter 
arm reach to do in exactly the same time the same 
quality of work that the bigger man with the longer 
arm reach could do, with the result that every once in 
a while there would be a failure for a complete ad- 
justment to be made. That failure, accumulating, as 
you can see, as the assembled product gathered more 
and more of concrete form as it approached the end of 
the line, made things much more difficult. After a study 
of about a week, it was possible to make recommended 
changes which cost the company $25,000. They were 
much worried about making an expenditure of that 
much money for adjustments. It involved the rearrang- 
ing of men as individuals, so that a man who was six 
feet six inches was working next to a man who was 
six feet six inches and with practically the same arm 
reach. The result was that the efficiency of the total 
operation increased 26 per cent. The number of en- 
gines and body frames that had to be reconstructed and 
gone over again was reduced by 62 per cent, and the 
general happiness and satisfaction of the workers was 
perhaps increased 200 or 300 per cent. I couldn’t meas- 
ure that. 


Levels of Ability Vary Widely 


The third principle that we have to remember is 
this: The levels of ability that are the natural, native 
levels of ability are just as varied as individuals are 
varied. In work where you have skill playing a real 
part the individual differences, so far as native abilities 
are concerned (in other words, intelligence), become a 
factor in determining the efficiency of the individuals. 
One of the causes of labor turnover in types of industry 
wherever the work, while it does not involve a great 
deal of skill, is monotonous, is that men are picked 
sometimes for those jobs who are too intelligent for 
that work. They soon become annoyed and fatigued 
and disgusted and they quit their jobs. The foreman 
will say, “That fellow had a lot of ability. The trouble 
is he had too much.” 

Industries that do not take into account those pos- 
sible individual differences of native endowment are 
bound, sooner or later, to lose a great number of very 
effective men because they do not give them the en- 
larged opportunity that is a part of their natural birth- 
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right on the basis of their intellectual and natural abil- 
ity. That may sound a little strange to you on account 
of the next statement: I believe that, everything else 
being equal (which it very seldom is, of course), men 
have a tendency to reach a kind of level where their 
‘natural ability has its most adequate expression. 


Efficiency Impossible Without Satisfaction 


From the point of view of the satisfaction of the in- 
dividual, industry still has to learn a great deal, in my 
opinion. Efficiency cannot be called efficiency, no mat- 
ter how much good work it produces, if it does not pro- 
duce satisfaction to the worker. Any man or any group 
of men that you have under you who goes home at the 
end of the day, dissatisfied, disgruntled, unhappy, ex- 
cessively fatigued, is not being treated right, to that 
extent industry is failing to meet its moral and its eco- 
nomic obligations to the worker. 

When I was in Europe last year I had occasion to 
_talk with a man who was the personnel director and 
general technopsychologist for a great industry in Ger- 
many. I said to him, “What is your ideal for your 
people?” He said: “To send every worker away from 
these factories when the whistle blows at night, happy, 
contented, and with enough energy left to do some- 
thing creative for himself beyond the demands that the 
economic life he lives makes on him.” 

I went into France and talked with a man there. I 
said to him: ‘What is your ideal for your workers?” 

He said: “To see to it that they approximate 100 per 

` cent efficiency in proportion to the level of their ability 
for the length of time that they work in the factory.” 
That was his ideal for his people. In other words, he 
saw to it that they worked with 100 per cent efficiency, 
if possible, while they worked in the factory. “Any 
other ideal would be disloyal to my company,” he said. 

I said: “Tell me, how do you get this result?” 

He replied: “By seeing to it that no individual 
works beyond an optimum level of speed and an op- 
timum level of energy output throughout the course of 
time that he is working in the factory?” In other words, 
the load of work that the individual was to perform 
would be proportionate to that individual’s capacity, 
not in proportion to that particular job and not in pro- 
portion to the technical requirement of the machine it- 
self. The man was fitted to the machine and not the 
machine running irrespective of the individual’s energy 
output in his own right. 

Suppose we were to be a little more thoughtful of the 
fact that every man who comes to work for us brings 
his environment in a very real sense with him. He 
doesn’t shed his home and family anxieties and all that 
like a coat when he comes to work in the factory. He 
can’t do it because he is more than just so much ma- 
chinery; he is more than just so many muscles to do 
the bidding of the gods of industry. He is a whole be- 
ing, his mind and his soul and his ambitions and needs 
all being with him; they all come with him and he 
can’t divorce them. They have a tendency to direct his 
hand no matter how skilled that hand is. When anxiety 
presses down on him it has a tendency to decrease his 
efficiency, to lower his energy output. When activities 
at home have somehow or other built him up and 
thrilled him, he has a tendency to have more energy to 
give out. In other words, he brings his environment, all 
that is involved of it, to his work. He can’t help it. 
You gentlemen who have to control him during the day, 
who have to see that he maintains his major efficiency, 
will be very fortunate if, in the course of your contact 
man to man, you have the ability to offset by some word 
or deed or guidance of some kind or other, the negative 
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effects of anxiety of one kind or another that harass 
that man as he works during the day. 


Distractions Cause Accidents 


In a certain factory here in Chicago that makes steel 
products it was discovered that accidents were occurring 
during the course of the day. I happened to make this 
survey myself over a period of about three weeks. It 
was found that of the accidents occurring during the 
day 28 per cent were caused on account of the in- 
dividual being distracted while he was doing his work, 
and that the distractions were of the nature of home, 
economic, social and emotional difficulties. What does- 
that mean? It simply means that the cost to industry 
over a period of years runs up into the millions of dol- 
lars because this particular failure on the part of the 
individual worker is not taken care of. 

I have the feeling that the more intensively we un- 
derstand this balancing of human nature with which we 
have to deal, the more intensively we will try to study 
the wellsprings and the mainsprings of human action, 
seeking to understand as carefully as we can the fact 
that human life is a kind of teeter-totter. Individuals 
living human lives are on this teeter-totter. On some 
days it is in pretty good balance and will perhaps re- 
turn to us 100 per cent in normal efficiency. On some 
days the teeter-totter goes down and on other days it 
goes up. Our problem is to make tse of the maximum 
efficiency which the individual has at any given time. 

I hope that I haven’t bored you too much by insisting 
on this satisfaction that the worker should get from 
his work due to this personal relationship between the 
supervisor and the workers, between the assistant fore- 
man and the foreman and the men who are carrying 
out the job. I have the feeling that this satisfaction of 
the worker, if it can be met, will not be met alone by 
increasing incentives. 

Shop incentives are good, campaigns and competitions 
are desirable, as long as they are fostered for the in- 
dividual’s welfare as well as the company’s welfare. But 
remember that whenever we have to carry on a task it 
demands a certain energy output. That goes on continu- 
ously. If our energy, our potential energy generated 
on that particular day is not at that level, equal to the 
output requirements, we are going to be neglectful, and 
no amount of incentive will do any good at all. 

The Board of Industrial Fatigue in London has been 
carrying on a great many amazing researches on fatigue 
problems of British workers. It has made this rather 
interesting discovery: It doesn’t do much good to have 
a rest period of a certain standard length for all differ- 
ent types of industries, but it does a lot of good if, after 
an analysis, people who are doing light, or heavy work 
for that matter, could have a corresponding interval of 
relaxation following each interval of effort. 


Objective Incentives Not Alone Sufficient 


Each one of us in proportion should get a thrill out of 
the kind of job we are doing. If we are not, then 
somehow or other either the job doesn’t fit us, we 
haven’t the right attitude toward the job, or we haven’t 
analyzed and made use of our basic capacities with re- 
gard to what that job requires. There we have three of 
the difficulties that may arise. The men over whom 
you have control, in whose hands your reputation rests 
in a real sense, who depend upon you for certain per- 
sonal and, in a sense, economic satisfactions, also need 
to have the feeling that they are doing the thing not 
only in the best way that it could be done but that it is 
the best thing that they could be doing. Unless the job 
can produce those satisfactions, the efficiency of the 
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worker is to a large extent never completely realized. 
I believe that objective incentives, valuable as they are, 
cannot take the place of the personal satisfaction which 
is produced by direct company appreciation as expressed 
through the immediate superiors who are in more direct 
contact with the workmen themselves. 

How many of you men can call in one of the men 
under you, censure him and make him like it so that he 
will go away anxious to work harder instead of being 
hurt? How many men can, without any loss of power 
on their own part, tell a man, “That is fine, you are 
doing a fine piece of work,” and send him away to a 
bigger job and you yourselves feel greater because of it? 
That is the test of leadership, the place where our in- 
dustrial life is weak because we have lost that personal 
contact and that personal control over men. 

If there were one thing I should like to say in con- 
clusion, it is this: In industry, no matter how perfect 
engineering principles may be, no matter how perfect 
the machines may be, no matter how perfect the poten- 
tial energy output supply, and production may be, our 
objectives will not be achieved as I see it, until the in- 
dividual is brought back to his place in the problem, even 
in spite of the tendency towards mass production. 


High Frequency Car Shop Tools 


By C. B. Coates 


Electrical. Engineer, Chicago Pneumatic Tool Company, 
Cleveland, Ohio 


The application of the term “high-frequency” to port- 
able tools and equipment is, no doubt, a misnomer in 
view of the extremely high radio and other frequen- 
cies generally understood to come within the scope of 
this term. As a matter of fact, the frequency now 
generally employed in so-called high-frequency port- 
able tools is only three times the usual commercial fre- 
quency of 60 cycles per second. However, as the name 
has come to be quite generally accepted as applied to 
this class of tools it is used here. 


Older Types of Tools 


Electric drills of the portable type were introduced 
over 25 years ago and were wound for operation on 
direct current, to conform to the prevailing conditions 
in the industrial plants at that time. These tools were 
generally series wound, but several years later the larger 
sizes were compound-wound to give better speed regu- 
lation, which means higher armature speed at full load, 
limited free speed and consequently greater brake horse- 
power. 

A few years after the introduction of the d.c. drill, 
a.c. drills were developed. These were built to operate 
at 60 cycles and other prevailing frequencies, such as 
40 and 25 cycles. They, of course, had good speed 
regulation, but the weight, due to lower rotor speeds, 
being limited to 3,600 r.p.m. at 60 cycles and corres- 
pondingly less for the lower frequencies, was somewhat 
of a drawback. 

About 1908 the now well-known universal drill was 
introduced and has met with great favor on account of 
its ability to operate interchangeably at practically the 
same speeds on either direct or single-phase alternating 
current of a given voltage. The universal tool is series 
wound, with the typical series motor speed regulation, 
however. 

While the falling off in speed under load was con- 
sidered to be of advantage in some classes of work, it 
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has now been demonstrated that the sustained speed, 
as of the induction motor, is generally preferable, due 
to the accomplishment of a greater amount of work. 
This is particularly true of portable grinders as will be 


_ shown later. 


It is quite obvious that the polyphase induction-motor 
tool has distinct advantages over the direct current and 
universal tools both as regards speed regulation and 
lower maintenance cost, due to the absence of commu- 
tator and brushes as well as the insulated armature 
winding. One factor which has retarded its adoption, 
however, has been its greater weight due to the low 
rotor speed on commercial circuits of 60 cycles or less. 
All electric tools (d.c. universal and polyphase a.c.) 
have always had the handicap of weight as compared 
with pneumatic tools, except at the sacrifice of sturdi- 
ness. Nevertheless, many users have put up with the 
greater weight of the electric tool, on account of the 
more convenient source of power supply. 


High-Frequency Tools 


Several factors governed the selection of a standard 
frequency for these tools. Since it was necessary to 
obtain spindle speeds for the drills, reamers and 
abrasive wheels which would conform to the modern 
cutting tools, there must be a point where the reduc- 
tion in weight of the motor due to higher frequencies 
would be more than offset by the greater weight of the 
gearing required to obtain the necessary spindle speeds. 
From this point of view, the desirable frequency was 
found to be in the neighborhood of 180 cycles per 
second. Troubles in ball bearings and difficulty of lu- 
brication at high speed are another limiting factor, al- 
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Comparison of electric grinders of four different types 


Curve 1: Geared universal-mctor grinder—Curve 2: Geared compound- 
wound direct-current grinder—Curve 3: Gearless 60-cycle induction-motor 
grinder—Curve 4: Geared high-frequency grinder. 


though improvement in both directions indicates the 
possibility of still higher frequencies. 

Thus the high-frequency tools meet the requirements 
of intensified production in modern industry where 
portable tools are crowded to the utmost and in many 
cases get very little care. The outstanding advantages 
of this application are: 

1—Greatly increased power for the same weight, due to the 
higher loaded speeds of the rotor. 

2—Reduced weight for a given power output. 

3—Practically constant speed at all loads (8 per cent to 10 
per on slip) which results in the accomplishment of more 
WOTrK. 
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4—Greatly reduced maintenance cost. 


Perhaps one of the most outstanding examples of the 
advantages of high-frequency tools is to be found in 
the portable grinder and buffer. Here the great advan- 
tage of sustained speed is very pronounced. The cut- 
ting wheel can be operated at the proper and most ef- 
ficient speed without having to allow a high and danger- 
ous free speed, as is the case with other types of elec- 
tric and some air grinders. In addition to obtaining the 
most efficient cutting speeds for the wheels, the wheels 
themselves give practically double the life at the sus- 
tained speeds. 

One of the charts shows the curves of four types of 
electric grinders, each having the same weight. The 
spindle ‘or arbor revolutions per minute are shown as 
the abscissas plotted against the horsepower. 

Curve No. | is of a geared grinder with universal 
motor and the armature running about three times as 
fast as the spindle. Note the éxtremely high no-load 
speed of 5,200 r.p.m., and the speed of 2,000 r.p.m. at 
maximum horsepower. 

Curve No. 2 is of geared compound-wound, d.c. 
grinder. The effect of the shunt winding is made ap- 
parent in the reduced no-load speed. We also have a 
greater wheel speed at maximum horsepower. 

Curve No. 3 is of a two-pole,: 60-cycle induction 
motor grinder without gearing. The synchronous speed 
is 3.600 r.p.m. Here we have good speed regulation, 
and the absence of gearing is, of course, an advantage 
in that it permits of a large motor for the same total 
weight of the tool. 

Curve No. 4 is of a high-frequency grinder geared 
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Comparison of pneumatic grinders with high-frequency 
electric grinder 


Curve 1: Reciprocating pneumatic grinder—Curve 2: Rotary pneumatic 
grinder—Curve 3: otary pneumatic grinder with governor—Curve 4: 
Geared high-frequency electric grinder. 


slightly less than three to one so that the free speed is 
about 3,800 r.pm. This has good speed regula- 
tion and very much more power due to the high rotor 
speed at full load. This is the only grinder of the 
group that will successfully carry a 6-in. abrasive wheel 
at proper speed and with sufficient power behind it. 
The rubber-bonded wheels which permit of a peri- 
pheral speed of 10,000 ft. per min. require a smaller 
gear ratio, thus increasing the arbor speed, or a larger 
diameter of wheel may be used with the same ratio. 

A comparison of the high-frequency grinder with 
three types of pneumatic grinders is shown in the other 
chart. 

Curve No. 1 is of a reciprocating-piston type of 
pneumatic grinder, Note the range of maximum power 
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is from 1,400 to 2,200 r.p.m., while the no-load speed 
is 4,000. 

Curve No. 2 is of a rotary pneumatic grinder. The 
load speed is 3,000 to 3,600 r.p.m., which is an improve- 
ment over No, 1, but the no-load speed is 6,800 r.p.m., 
which is excessive for a 6-in. wheel. 

Curve No. 3 is of a rotary pneumatic grinder pro- 
vided with a throttling governor. Here the no-load 
speed is held down by throttling the air, not only mak- 


-ing a safer tool, but consuming less air at the lighter 


loads. 

Curve No. 4 is of the same high-frequency grinder 
as was shown in the first chart mentioned. The speed 
is held within close limits and there is plenty of power 
to handle the work. Furthermore, although not shown, 
the power consumption, as of all electric motors, is 
less at the lighter loads, while the converse is true of 
the pneumatic tools except in the case of the grinder 
in Curve No. 3 

Just as sustained correct speed makes for longer 
wear of grinding wheels and abrasive discs, so does 
it also give long life to reamers and drills. In ream- 
ing through a considerable thickness of steel when much 
metal is to be removed, a tool having great speed vari- 
ation is apt to produce clogging of the reamer at ex- 
tremely slow speeds and burning when the load is les- 
sened with the reamer still in the hole. 

A very striking example of the effect of nearly con- 
stant speed in increasing the life of the reamer was 
observed in a bridge fabricating plant with a 50-lb. 
high-frequency tool having a synchronous speed of 30 
t.p.m. The holes were punched 11/16 in. and reamed 
to 15/16 in. through assembled plates varying in group 
thickness from 1% in. to 334 in. Over 3,000 linear 
inches of this reaming was done with one reamer with- 
out re-ginding. This was at a reaming rate of 3.7 in. ` 
pe min., including the time of changing from hole to 

ole. 

As an example of reaming 15/16 in. full-punched 
holes in deck plates on ship work, a high-frequency 
reamer of 300 r.p.m. synchronous speed reamed 100 
holes in 9 min., which was 39 per cent faster than with 
a compound-wound d.c. reamer weighing 40 per cent 
more. 

In the drilling of metal it has been found that high- 
frequency drills selected as to proper speed for the size 
and nature of the holes to be drilled will do the work 
in one-half the time required by the d.c. or universal 
drills with their greater speed variation. 

In the case of grinding of steel bars it was found that 
the high-frequency grinder removed 1214 per cent more 
metal over a period of several days as compared with 
equal weight pneumatic grinders of the piston type. 
The d.c. and universal grinders, as shown by the curves, 
are not competitive with the high-frequency type. 

So much more work can be accomplished with the 
high-frequency tool that large numbers of the older 
types of tools are being discarded. . Manufacturers are 
recognizing the rapidly changing conditions and are 
willing to scrap the earlier tools to invest in the new 
equipment necessary, in the shape of frequency con- 
verters or motor-generator sets and new wiring, in order 
to gain the advantages of the increased production. 
The cost of power is somewhat more due to the trans- 
formation to the high-frequency current, but the in- 
dividual efficiency of the tools is higher than in the old 
types of tools. As the cost of current in many in- 
dustries is only about one-twentieth of the cost of 
production labor, the great increase in productive ca- 
pacity made possible by the high-frequency tool com- 
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pensates many times for the slight increase in cost of 
current. 


Supplying the High-Frequency Energy 


There are two well-known methods of transforming 
commercial current to high-frequency current; viz., the 
frequency converter and the motor-generator. 

The frequency converter can be used only when the 
primary current is alternating. As generally employed 
for operating high-frequency tools it consists of special 
windings in a slip-ring motor frame, the rotor of which 
is driven backwards, usually by an induction or syn- 
chronous motor. In operating high-frequency tools it 
has been customary, with a 60-cycle source of supply, 
to employ an eight-pole frequency converter driven at 
1,800 r.p.m. to furnish 180 cycles. The stator wind- 
ing is excited with 60-cycle energy and the supply line 
for the tools is connected to the slip-rings. The field 
produced in the stator winding rotates in one direction 
at 900 r.p.m. The rotor is turned in the opposite di- 
rection at 1,800 r.p.m., giving a net speed of 2,700 
r.p.m. which gives 180 cycles per second in the eight- 
pole rotor. As satisfactory tool operation depends on 
good voltage regulation, it has been the aim of the Chi- 
cago Pneumatic Tool Company to hold within eight 
per cent voltage variation in the frequency converter, 
the full-load voltage being 220. The frequency con- 
verter has an inherent regulation and the voltage at a 
given load varies only with the primary voltage. 

The motor-generator or alternator provides an en- 
tirely new current and at 1,800 r.p.m. a 12-pole gen- 
érator will be required to produce 180 cycles. The mo- 
tor can be operated from either d.c. or ac. If the 
latter, an exciter will be required for the generator 
fields. A regulation not to exceed eight per cent is also 
desired with this set, but it is possible to vary the volt- 
age either manually or automatically by changing the 
field current of the generator. 

Each type has its advantages and, while the simplic- 
ity of the frequency converter appeals to many, the 
possibility of voltage regulation seems to warrant the 
additional cost of the motor-generator set. 

The current used for high-frequency tools is three- 
phase and a cable with four conductors is provided with 
the tool, terminating in a suitable plug. The fourth con- 
ductor is grounded to the housing of the tool and the 
receptacle in the power line is grounded. 


Maintenance of Tank Cars 


In the older days when tank cars were started in 
private company service, the private companies, know- 
ing the railroads were equipped to repair freight cars. 
relied upon them to keep their tank cars in repair. 
This worked very nicely when the cars were new but 
after a few years with repairs being made only as they 
became bad, the cars depreciated fast and before long, 
the repair charges made by the railroads were almost 
equal to all the mileage the cars were earning, at the 
same time the cars were being transferred on account of 
leaking and being delayed to such an extent that it re- 
quired many more cars to handle the shipments than it 
would have required had the cars been kept up in good 
condition all the time. 

With this in view, the majority of tank-car owners 
went into this subject thoroughly and started their own 
repair points, equipping them to recondition the cars in 
every respect. The results of this are that the majority 
of larger tank car operators, at this time, maintain 


616 


Railway Mechanical: Engineer 


shops in which they can make any repair necessary 
on a car. Other companies maintain sufficient forces and - 
facilities to make the general running repairs and have 
arrangements with tank car repair companies to handle 
the larger jobs for them. In this way the general con- 
dition of tank car equipment today is in one hundred 
per cent better condition than it was ten years ago. 

Companies owning tank cars try to have just enough 
cars to take care of their shipments and not have a large 
supply of empty cars lying around idle; therefore, it is 
necessary that cars get through to destination and re- 
turn in the best possible time. To do this the cars are 
given the closest inspection and repair that can be given. 
to them. 

Another thing which makes it necessary that cars be 
in condition to move through without delay is that when. 
selling tank car shipments of petroleum products, a de- 
livery date is always set and unless the car reaches des- 
tination by that date, we are confronted with a cancel- 
lation of the order, which means considerable trouble 
and reconsigning charges, and on many occasions re- 
duction in price to find a buyer; all of this is expense: 
which we feel can be eliminated by giving the cars the 
proper attention. 

The handling of tank cars differs considerably from. 
ordinary freight cars in that freight cars are built and 
sent out and in many instances do not return to their 
home road for years, while with tank cars, it is very 
seldom that they go over 60 days without returning to- 
their home plant. Therefore, the ordinary freight car 
has to be repaired continually by the railroads, while 
small defects on tank cars, other than penalty defects, 
could be allowed to run until cars reach home, where 
they would be repaired by owners and in this way ex- 
pedite the movement of cars, as well as cut down repair 
costs on the railroad. Careful study of repairs made to 
tank cars by the railroads shows that various railroads 
seem to specialize in one kind of repairs, these being 
different on different roads and we believe this special- 
izing on one kind of a repair makes the men a little 
closer on their inspection of these parts than is 
really necessary for the prompt and safe handling of 
equipment. 


Tank Cars Repaired Periodically 


The majority of tank car owners have certain periods. 
at which they recondition their equipment and when a 
tank car has gone through this reconditioning, it is al-- 
most as good as new. Some companies recondition every 
two years while others figure every three or four years. 
This is a very important thing if cars are to be con-. 
tinued in service and expected to keep moving. 

This reconditioning generally means the tightening 
and replacing of worn material on trucks; the replacing: 
of broken castings; the adjusting and replacing of draft 
gears; tightening of tank anchors; renewal and tighten- 
ing of safety appliances and running boards; caulking 
and testing of tank if necessary; bringing air brakes. 
and hand brakes up to first-class working condition ;. 
and the repainting of the entire piece of equipment; as 
well as the maintenance of journal boxes. Once a car 1s. 
reconditioned, the defects developing while it is enroute 
will be very few and far between, and it is then easier to- 
put them in condition as they are set in for loading. 

The repairing of tanks of tank cars is work that can- 
not be done by other than men experienced in this kind 
of work and it is the repairing of tanks by men who do 
not understand the work that is causing the tank car 
owners most of their grief and delay. It is possible to- 
take a tank that is badly bent even if the bends are- 
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sharp, and straighten it so one could never tell it hac 
been bent but to do this, one familiar with this work 
must get the tank before anyone else has worked on 
it. We find many cases where inexperienced men have 
tried to straighten sheets, leaving them full of hammer 
marks and short kinks which it is impossible ever to 
iron out. Tanks prepared in this way are not only an 
eyesore but they tend to destroy the resale value of that 
car, 

When a car is received home in this condition it al- 
ways means considerable correspondence and delay, 
which is anywhere from one to four months. In the 
end the rauroad pays more to do this work over than 
they would have paid to have done it right the first 
time. Would it not be better for all concerned in the 
case of a car with tank damage to give the owners 
protection on it and allow them to repair the tank them- 
selves or have it repaired in a workmanlike manner. 
This method of handling would not cost the responsible 
party any more than the present method of handling and 
without a doubt, would reduce delay to equipment as 
well as keep all interested parties satisfied. 

The majority of tank car owners take pride in their 
equipment and in view of this they have organized re- 
pair forces at all their loading points, who have nothing 
to do but put the cars in good condition, and they spend 
thousands of dollars on their equipment each year in 
addition to what they pay the railroads for repairs made 
while cars are enroute. 


Tank Car Owners Anticipating New A.R.A. Rules 


A check of the various tank car companies shows that 
the majority of them are doing everything possible to 
comply with A. R. A. rules and in many instances, we 
found them already working out, on their own equip- 
ment, tentative A. R. A. rules such as applying badge 
plates on their cars to show the proper brake levers and 
rods to be used on same to keep them up to standard 
and we feel if railroads, when making repairs to brake 
rigging on tank cars on which these plates are found, 
will follow the dimensions as shown on badge plates, it 
would materially help to keep cars moving and at the 
same time, make them completely safe for handling in 
hump yards. 

We find in many instances cars are damaged and sent 
home to us without notification, which method of 
handling always means considerable correspondence and 
delay. Therefore, repairs will be speeded up if the 
company damaging a car asks for its disposition. 

In an editorial entitled “Traffic and Car Repairs” in a 
recent issue, tre Railway Age states that it has been ad- 
vised from several sources that certain tank-car com- 
panies are using their control of oil traffic to get im- 
proper concessions regarding the repair of tank cars. 
This article goes so tar as to say that the tank car 
operators are requesting tank cars to be moved in dan- 
gerous condition sooner than have the railroads repair 
them. The committee feels that this article has done 
an injustice to the tank car companies as well as the 
railroads. We feel certain that none of the larger 
tank-car operators have asked railroads to move cars 
that were not in condition to move safely to and from 
destination and if there might have been some smaller 
company made this request, the majority of tank car 
operators should not be criticized when they are en- 
deavoring to do what is right. 

The report was signed by Chairman C. H. McBurney, 
master car builder, Transcontinental Oil Company, 
Tulsa, Okla.; W. W. Grubbs, master car builder, Barns- 
dall Refineries, Inc.; and F. W. McGrath, superin- 
tendent car department, Skelly Oil Company. 
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Discussion 


T. J. O'Donnell (chief interchange inspector, Niagara 
Frontier Car Inspection Association, Buffalo, N. Y.): 
Mr. McBurney brings out that when a car is received 
home with kinks in the tank it always means consider- 
able correspondence and delay to secure protection. In 
our district with the tank car companies we interchange 
about 1,500 cars every twenty-four hours. On some of 
those cars we will find little kinks in the ends or on the 
sides of the shell, probably from two and one-half to 
four feet long, with a slight indent about three in. wide. 
Is that due to shrinkage of the metal? We don’t give 
protection. 

Mr. McBurney: When that first occurs, if it occurs 
in unfair usage, the tank having been thrown on the 
underframe, you will be able to determine that. We 
ask for protection on that basis. If we do the repairs 
and paint the car over it is an owner’s defect. 


Mr. O’Donnell: You will agree, then, that shrinkage 
will bring about some of that? 
Mr. McBurney: No. I don’t think shrinkage will 


do anything of the kind, 

Mr. O’Donnell: Why do you waive protection then? 

I should like to ask Mr. Trapnell if he gives cards for 
any such defects. I am referring to the dents in the 
ends or the sides of the shell of the tank that you can’t 
just tell how it happened. Do you give the car owner 
protection under Rule 32? ` 

Mr. Trapnell: If the damage is sufficient to be re- 
paired, or if there is evidence that the dent in the end 
or the side of the tank was put in through unfair usage, 
yes. 

Mr. McBurney: If someone has let that tank go 
through without making the repairs and if it is 4 new 
defect we give protection. If there is evidence that it is 
an old defect, we don’t give protection. It would be im- 
possible to put a kink in a tank through shrinkage. 

Mr. O’Donnell: We have them. Speaking on the 
center channels, we don’t give any cards in our district 
for damage to channels between the bolsters and ends. 
At present we don’t have any trouble with the tank-car 
owners in that respect, and it is very encouraging to 
hear a gentleman of Mr. McBurney’s standing bring 
out that they are fair enough to take such defects home. 
If we got that cooperation all over the country we 
wouldn’t be taking up these tank cars. 

L. C. Fitzgerald (general A. R. A. inspector, Erie, 
Hornell, N. Y.): On the strength of the remarks made 
to the effect that our friend here doesn’t ask for pro- 
tection and considering the fact that at the Niagara 
Frontier they disregard those conditions, it results in a 
great deal of trouble when this equipment does move 
home to companies over which our friend here has no 
jurisdiction. The fact of the matter is, the A. R. A. 
rules are decidedly clear to the effect that damage ex- 
isting to those center sills should be noted and the car 
owner is technically entitled to a statement showing how 
the damage occurred. When you waive his right in 
your district and move that car through your district 
into the St. Louis gateway, that’s where the trouble 
begins. 

W. J. McClennan (general car inspector, New York 
Central, New York): The title of the report is “Report 
of Committee on Proper Maintenance of Tank Car 
Equipment and its Effect on Increasing Car Mileage.” 
I should like now to set forth a few points that I think 
are apropos to the particular title of the A.R.A. com- 
mittee’s report. 

There are tank cars in the United States equipped 
with friction draft gears, which have not been removed 
from the cars, to say nothing to having been recon- 
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ditioned, in anywhere from 6 to 14 years. The result 
is that the coupler horn is hitting the striking casting. 
The striking castings are either bent or broken. If the 
tank car people are interested in properly maintaining 
their cars so as to increase the mileage (and I under- 
stand that some of the larger companies are getting as 
many as fifty-five miles per car per day on the average), 
they would be interested in spending money construc- 
tively in doing work of such a character as to bring 
about that mileage, even though it means temporarily a 
financial outlay. The rule on some large railroads is 
that whenever the slack in any friction draft gear is 4% 
in. or more, the gears of the owner’s cars should be 
dropped and the necessary repairs made. Those re- 
pairs, as a rule, result in the gears being returned to the 
manufacturer for proper and economical recondition- 
ing. That is one way to keep the cars off the repair 
tracks of the carriers and thereby increase the mileage 
per day. 

Another point that I should like to call to the atten- 
tion of the tank car people is this aspect of truck sides. 
If they are not spending money for truck sides meeting 
or exceeding the A. R. A. specifications and are con- 
tinuing to perpetuate arch-bar trucks, especially the 
arch-bars of the smaller design, and waiting for them 
to break down, then it seems to me that they are not 
giving appropriate repairs which would tend to increase 
car mileage. , 

The only other point that I wish to call attention to 
is the brake hangers. You can make brake hangers in 
almost any little blacksmith’s shanty and they will look 
like brake hangers when they are applied to the car, 
but the conditions of manufacture, the character of the 
metal used, and the methods under which the hanger 
was formed all! contribute to making it anything but a 
serviceable brake hanger that will hold the brake beam 
in condition while the cars are routed over the lines of 
the various carriers. You can either buy or properly 
make a brake hanger with a proper cross-sectional area 
and by calculation you can determine its sectional mod- 
ulus at its particular bend which will be anywhere from 
thirty-five to sixty-eight per cent stronger than the or- 
dinary brake hanger made of round iron. 

Any program that the tank car people might institute 
in order to apply to their cars, when they have them 
in their shops for general rehabilitation, tending toward 
the application of efficient brake hangers, either those 
that they make or purchase, will tend to keep their cars 
off repair tracks. 

C. M. Hitch (district m. c. b., Baltimore & Ohio, 
Cincinnati): I have had occasion to be out in Mr. 
McBurney’s territory and I know that the tank car com- 
panies in his vicinity are going farther toward main- 
taining their equipment than ever before. At the same 
time a.great many tank line companies are still neglect- 
ing their equipment, so far as the maintenance of draft 
gears, coupler contour, brake hangers, and so on, are 
concerned. There hasn’t been anything said here about 
the wear of the brake heads. I want to say that if you 
will all go home and make a rigid inspection of brake 
heads on all your equipment, both tank cars and otner 
cars, you will be amazed at the condition you find in 
worn bearings where the bottom of the hanger comes in 
contact with the brake head. I would ask that tank- 
car people as well as other people pay more attention 
to the brake hangers as to wear of brake-hanger pins. 
If the tank car people will follow those items along in 
their maintenance of equipment it will increase the car 
mileage for them to a great extent. 

[A further account of the proceedings will appear in 
next month’s issue.—EpI1Tor. ] 
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Chip Breaker and Guard 


N one of the departments of the General Electric 
Company’s River Works at West Lynn, Mass., great 
difficulty was caused by flying chips. These chips came 
from a metal drill used in the cutting of special steel 
and were a continual source of danger not only to the 


Chip breaker and guard for vertical drilling machines 


workman tending the machine, but also to passers-by. 
In addition the fallen chips scattered upon the floor 
proved dangerous as well as unsightly. 

A novel device consisting of a breaker and guard 
was installed for controlling these chips. The guard 
prevents the chips from scattering, while the chip 
breaker keeps them in one position on the table. The 
illustration shows the arrangements of the two devices. 


Speed-Reduction Unit 
Has Many Uses 


By H. H. Henson 


P ULLING in valve or cylinder bushings, jacking up 
locomotives, or spotting or moving an engine for 
rod work, removing crown brasses, etc., requires some 
form of mechanical force. The illustrations show a 
power driven speed reduction unit which can be used to 
expedite the completion of the above-mentioned repair 
jobs, particularly in the enginehouse where adequate 
shop facilities are not always available. 

As the drawing indicates, the unit consists of a worm 
and gear which operate in heavy grease enclosed in a 
case made of 34-in. boiler plate. The worm gear, which 
is driven by an air-motor, drives the spur gear, which in 
turn drives a hexagon-shaped square-threaded bushing 
that is connected either to the end of a rod for drawing 
in bushings or to the handle shaft of a hydraulic jack, 
or to the drive shaft of a winch for moving locomotives. 
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Three different sizes of reduction units have been 
made for drawing in bushings, for operating jacks and 
for operating a winch. The unit for drawing in valve 
chamber bushings is made with a six-pitch worm and a 
72-tooth worm gear, which gives a gear-reduction ratio 
of 12 to 1. A bar 2% in. in diameter and 5 ft. long, 
with square threads at one end and U. S. S. threads cut 
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Construction of a reduction unit which has a 12-to-1 gear 
ratio 


on the opposite end, is passed through the valve chamber 
with the bushing inserted ready to be pulled in place. 
A steel-forged disc is placed against the outside end of 
each bushing. A 2%-in. hexagon nut is drawn up 
against the disc that draws in the rear bushing. Over 
the other end of the draw rod is slipped a ball thrust 
bearing, which rests against the disc placed against the 


Compound gear reduction units used for moving locomotives 


outer end of the front bushing. A square-thread hexa- 
gon bushing, which is 6 in. long, is screwed onto the 
front end of the draw rod. The reduction drive unit is 
slipped over this bushing. The assembly is now com- 
plete for forcing in the bushings. 

A larger reduction unit is used for drawing in cyl- 
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inder bushings. The unit contains a 70-tooth, five-pitch 
worm-gear drive, which gives a gear ratio of 14 to 1. 
The diameter and length of the draw rod used for this 
operation are 3 in. and 7. ft. 6 in., respectively. 

One of the illustrations shows two reduction units 
driving two 100-ton hydraulic jacks placed under the 
front end of a 180-ton locomotive. These units contain 
an eight-pitch, 15-tooth worm and 75-tooth worm gear, 
which gives a gear ratio of 5 to 1. Each unit is at- 
tached to the jack-handle shaft. The time required to 
raise a locomotive after the jacks have been set and the 
air motors connected, is about three minutes. This 
set-up is used in the enginehouse. 

Another of the illustrations shows a large compound- 
gear reduction unit driving a winch used for moving 


Method of using speed-reduction units for jacking up a 
locomotive 


locomotives. The gears in this unit are all six pitch. 
The driving gears have 15 to 25 teeth and the driven 
gears have 60 and 80 teeth, which gives a gear ratio of 
nearly 15 to 1. The winch is firmly held in place by a 
2-in. bolt, which passes through the steel stop block at- 
tached to the end of each pit rail. The illustration 
shows the method of attaching the winch cable to the 
front draw-head and to the base of the winch. The 
winch is used for moving locomotives in the engine- 
house, for stripping the rods, setting valves, changing 
crown brasses, etc., eliminates the services of a hostler 
and a helper and an extra yard locomotive to move dead 
engines. 


The London & North Eastern of Great Britain, according 
to reports of the United States Department of Commerce, 
plans the construction of new locomotive facilities at King’s 
Cross, England. The report states that 178 locomotives are 
now assigned to the King’s Cross yards and a new layout is 
planned there that these may be serviced in a more satisfactory 
manner. 

Freight car repair work now being done at this yard 
will be transferred to the existing car repair shops at Highgate 
and the King’s Cross car shop will be converted into a round- 
house. New ashpits will be installed together with a coaling 
plant of 500 tons capacity. The present hot water plant will 
be enlarged so that all locomotives may be washed out with 
hot water, while the 52-ft. turn table will be replaced by one of 
7C ft., capable of handling Pacific type locomotives. Modern ` 
sand-drying facilities are also included in the plan, 
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Cross section and elevation drawings of the Denver & Rio Grande Western 4-8-4 type locomotive 


Ten 4-8-4 Type Locomotives for 


the D. 


Front view of one of the new 4-8-4 type Denver 
Rio Grande Western locomotives 


HE Denver and Rio Grande Western recently 

placed in passenger service between Denver, Colo., 

and Salt Lake City, Utah, ten 4-8-4 type locomo- 
tives, which were built by the Baldwin Locomotive 
Works. These locomotives develop a tractive force of 
63,700 Ib. They have 27-in. by 30-in. cylinders, 70-in. 
drivers, and operate at a boiler pressure of 240 Ib. The 
total weight carried on the drivers is 264,900 1b., which, 
divided by the tractive force, gives a factor of adhesion 
of 4.16. 

The new 4-8-4 type locomotives were purchased by 
the D. & R. G. W. on account of a shortage of pas- 
senger power, and this particular type and size was 
decided upon in order to provide sufficient capacity to 
insure the maintenance of passenger train schedules 
over the unusually heavy grades between Denver & 
Salt Lake City. A profile of the line over which these 
locomotives are now being operated is shown in one 
of the drawings. A ruling grade of 3.33 per cent, 
with a maximum curvature of 16 deg., located between 
Minturn, Colo., and the Continental Divide at Tennes- 
see Pass, provides one of the difficulties in operating 
passenger trains between Denver and Salt Lake City. 
Other grades of 3 per cent, with a maximum curva- 
ture of 12 deg. and 2.4 per cent with a 9. deg. curvature 
are encountered. The new passenger locomotives were 
purchased with the expectation of reducing the running 
time over this line. 
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& R. G. W. 


Designed to traverse 21-deg. 
curves and negotiate 3.3 -per 
cent grades 


Two of the through trains between Denver and Salt 
Lake City are now operating on a schedule one hour 
shorter than that formerly in effect. The present sched- 
ule is now approximately 25 hours between Denver and 
Salt Lake City. While the railroad has not yet made 
any official test, the performance of these locomotives, 
from the standpoint of coal and water consumption, 
has proved to be satisfactory in a number of breaking- 
in runs which were made shortly after the delivery of 
the first locomotives of the order. 


New Power Can Handle 15-Car Trains 
A number of breaking-in trips in both passenger and 


Table of Dimensions, Weights and Proportions of the 
Denver & Rio Grande Western 4-8-4 Type Locomotives 
Railroad $ D. & R. G. W. 


Builder ....... Baldwin 
Type of locomo 4-8-4 
DOLVICE oda shia eter es Passenger 
Cylinders, diameter and stroke . +. 27 in. by 30 in. 
Valve: ears EYDE daa aards paar wa anwae srs Ree Walschaert 
Valves, piston type, SIZE i r eee e eee eee 14 in. 
Masaimith travel sci eaa Ca Aor CENNA 7 in. 
ats TaD: wanradt an aa oF Card dares 1% in. 
Exhaust: clearance: (606600625 si:0aa% hana Ek % in, 
Lead ‘int full gear irnar vet tase hk maea slots zero 
Lead at 25 per cent cut-off ......... cece ee eee 3 in. 
Weights in working order: 
On Ar (66 swab anen ee TRS ere we ORD 264,900 Ib. 
On trating’: o y T <ccre Riu tei awe ecccan pote TTA 87,300 Ib. 
On: front tritcle: 6 os, ben < taeeuae eciden decree esa 65,950 Ib. 
Total engine’: EET ire Vn Oak TEE 418,150 Ib. 
Total engine and tender iaire ieren ee sy ER 696,750 Ib 
Wheel bases: 
VERE aa E ko bed hoe gE an elm eee 18 ft. 9 in. 
Nic LE sa wate where so AEAEE ONORG ae 12 ft. 2 in. 
Total engine ers ETEA RAEN ELEA sale.» 44 ft. 5 in. 
Total engine and tender a nA TA R aS 89 ft. 9 in. 
Wheels, diameter outside tires: 

Driving ..... A 70 in. 

Front truck .. 36 in 

Trailing truck 42 in x 
Journals, diameter and le 

Driving, main ........ 13 in. by 15 in. 


Driving, others . 


11% in. by 15 in. 
Front truck .... i 


7 in. by 14 in. 


A CMUIN GE ECHOLS EA AER ore TA EASE ATE 9 in. hy 16 in. 
Boiler: 

Se aOR et aN ie Rea PaaS e ee Conical 

Steam pressure. ss. gece hein E 240 Ib 

Riel Wein ata tacera sacs s, ATE AN A Soft coal 

Diameter, first ring, outside .................. 84 in. 

Firebox, length and width ..................04. 132% in. by 96% in. 

Conibustton chamber, length .................- 42 in. 

Tubes, number and diameter .................. 43—2% in 

Flues, number and diameter .................5 195—3% in 

Length over tube sheets ..............20-0000: 22 ft. 

Grate ATER, aaien erat ayaa ds d bine TON 88 sa. ft. 
Heating surfaces: 

Firebox and combustion chamber ............. 343 sq. ft. 

Phermic: Sy PNong: eed aa aA E swine pe Seas 103 sq. ft. 

Tubes and flues .. .. 4,471 sq. ft. 

Total evaporative 4.917 sq. ft. 

Supérhéating 9<i.06 0165 cab eles asaeve 2,229 sq. ft. 


Comb. evaporative and superheating 7,146 sq. ft. 


Tender: 


Walter Capacity’ inona oes 14,000 gal. 
Fuel capacity ........ 20 tons 
Wheels, diameter outside tires 36 in. 
Journals, diameter and length ........... .. 6 in. by 11 18, 
Rated “tractive force: nanesena ann aS r I aes 63,700 Ib. 
Weight proportions: 
Weight on drivers + total engine weight, per cent............ 63.3 
Weight on drivers + tractive force.........c eee e eee ete eens 4.16 
Total weight engine ~ comb. heating surface..............5- 58.75 
Boiler proportions: 
Tractive force + comb, heat. surface...........0. cece eeeeee 8.94 
Tractive force X dia. drivers - comb. heating surface........ 625 
Firebox heating surface + grate area.......e see eee ia iomas 5.08 
Firebox heating surface, per cent of evap. heating surtace.... 9.08 
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freight service were made over various portions of the 
line between Denver and Salt Lake City to ascertain 
the performance of the new power. Records of the 
fuel consumption were made on several of the tests, 


as a complete installation to the wearing parts of the 
cylinders and valves. 

The tender is of water-leg construction, having a 
capacity for 20 tons of coal and 14,000 gal. of water. 


Performance Record of the Denver & Rio Grande Western 4-8-4 Type Locomotives 
Taken on Several Trial Trips 


Average Tonnage Coal per 

Service speed, behind No. of cars car-mile, 
m.p.h tender in train Ib. 

Freight ieee tas 19.6 1,65 peer 85.7* 
Freight ........ ananena 23 1,39 ate N 
Freight ........ 27.6 1.250 iea ET 
Passenger 31.8 12 9.8 
Passenger 30.7 10 9.1 
Passenger ............... 30.7 10 8.76 
Passenger ............005 30.7 11 7.8 
Passenger ............... 50 11 aloe 
Passenger ............... 38.8 14 
Passenger ..............- 30.8 16 


* Coal per thousand gross tcn-miles. 


the results of which are shown in one of the tables. 

These locomotives can handle trains up to 15 pas- 
senger cars from Denver to Grand Junction, Colo., a 
distance of 450 miles, on 20 tons of coal, and to Salt 
Lake City with from 35 to 38 tons of coal. It is 
expected that complete road tests will be made in the 
near future. 


Design and Construction 


The new Denver & Rio Grande Western 4-8-4 type 
locomotives are designed to traverse curves of 21 deg. 
and to negotiate grades up to 3.3 per cent, with the type 
of trains used in through passenger service. The prin- 
cipal dimensions, weights and proportions of these 
locomotives are shown in one of the tables. Steam 
distribution to the cylinders is controlled by 14-in. 
valves, operated by a Walschaert valve gear having a 
maximum travel of 7 in., lap of 114 in., and an exhaust 
clearance of % in. The lead in full gear is zero, but 
increases to 3% in. at 25 per cent cut-off. This varia- 
tion in lead is obtained primarily by changing the 
length of the short arm of the combination lever, with 
the change in cut-off. 

Referring to the arrangement of the valve gear as 
shown on the elevation drawing, it will be observed 
that a bell crank and connecting link have been intro- 
duced between the radius rod and combination lever. 
Provision has been made in the construction of the 
combination lever to vary the distance, center to center, 
between the pin connection to the valve stem and the 
pin connecting the lever to the radius rod, from a 
maximum of 3% in. to a minimum of 2% in. This 
variation in distance affects the length of the lap and 
lead travel of the valve. 


Special Equipment 


The locomotives are equipped with Elesco feedwater 
heaters, which are located under the smokebox and in 
front of the cylinder saddles. Superheated steam is 
used to operate the feedwater pump, Standard stoker, 
headlight generator, blower and two 814-in. cross-com- 
pound air compressors. In. addition to the special 
equipment mentioned, these locomotives have Type E 
superheaters and Alco power reverse gears. The cyl- 
inders and tender frames are cast steel. The piston 
rods, main rods and side rods are of carbon-vanadium 
steel. Floating bushings are applied on all crank pins, 
including the main-rod back ends. The main drivers 
are cross-balanced. Hunt-Spiller gun iron is applied 
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Stations 


Distance, G. T. M. per 
iles From To our 
50 Burnham, Denver Palmer Lake 34,400 
23 Colorado Springs Palmer Lake 32,050 
23 Colorado Springs Palmer Lake 34,500 

215 Denver Salida ae 
745 Denver Salt Lake City = ..... 
745 Denver Salt Lake City = ..... 
215 Denver Salida se 
92.4 Butte Denver —....: 
95 Pueblo Salida tit nn. 
95 Pueblo Salida iss nn 


It is carried on two six-wheeled trucks of cast-steel 
frame construction. The total loaded weight of the 
tender is 278,600 Ib. 


Jig for Boring Holes 
in Hinge Castings 


‘JV HE device shown in the drawing is used for boring 

articulating pin holes in the hinge casting and 
engine truck center pin casting used on articulated loco- 
motives. It is operated by a compressed-air motor, 
the mandrel of which fits over the No. 3 Morse taper 


Device for boring articulating pin holes in the hinge casting 
and engine-truck center-pin casting of articulated 
locomotives 


shank on the end of the boring bar. Provision is made 
for securing two cutting tools to the boring bar by 
means of clamps secured to the bar by four 14-in. 
machine screws. 

The jig is secured to the casting, the outline of which 
is shown on the drawing by dotted lines, by means of 
two 114-in. bolts and four l-in. set screws. The frame 
members are forged from 1-in. by 8-in steel, drilled to 
suit. The feed mechanism for the boring operation 
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consists essentially of two special nuts tapped to screw 
over the threaded end of the boring bar. These nuts 
are made of brass 314 in. in diameter and are held in 
position by the 34-in. set screws as shown in the draw- 
ing. A thread 1 in. in diameter, 16 threads per inch, 
is cut on the end of the boring bar, a distance of 11 in., 
which provides a feed of considerable latitude. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
necr will print abstracts of decisions as rendered.) 


Passenger Car Damaged in Hump Switching 
Service 


On October 10, 1927, the New York, New Haven & 
Hartford rendered a car-repair bill of $76.13 to the 
American Railway Express Company for repairs to car 
No. 1130 which had been damaged in switching service. 
The owner took exceptions to the charge, claiming that 
the pasesnger car had been damaged in regular freight 
switching service, which should be considered as im- 
proper handling under Rule 8, Paragraph 4, of the 
1927 Code. The handling line contended that the car 
had been damaged when a freight car with rider pro- 
tection was coupled to the A. R. E. car and that, since 
no other cars had been damaged, derailed, cornered, 
side-swiped or subjected to rough handling in accord- 
ance with Rule 32, the damage was the owner's re- 
sponsibility. 

In rendering its decision the Arbitration Committee 
stated that “The car was not subjected to any of the 
unfair conditions set forth in Passenger Car Rule 8. 
The owner is responsible.” —Case No. 1599—New Y ork, 
New Haven & Hartford vs. American Railway Express. 


Responsibility for Applying Lock Nuts Not 
Standard to Cars 


The Central of Georgia rendered to the St. Louis-San 
Francisco, a bill for the application of grip nuts to 179 
Frisco freight cars. The grip nuts were applied 
principally to journal box bolts. The owner, claiming 
that the grip nuts applied were not standard to its 
freight car equipment, declined payment for the ap- 
plication of grip nuts, lock nuts or common jam nuts 
applied over regular nuts. The Central of Georgia 
stated that its inspectors noticed that some of the Frisco 
cars passing through the terminals were equipped with 
lock nuts applied to the journal-box bolts. Assuming 
that this was standard practice on the Frisco equipment, 
all missing lock nuts were applied as the cars passed 
through inspection terminals. The handling line main- 
tained that the repairs made by its forces were properly 
made and that they were not applied over unit nuts. 
The handling line also contended that the owner should 
provide joint evidence covering the alleged wrong re- 
pairs for each car within the specified time of 90 days 
after first receipt of the car on the home line after the 
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repairs had been made. On this point, the owner felt 
that the rules do not contemplate that it should be ex- 
pected to locate hunareds of cars for the purpose of 
obtaining joint evidence to support the statement that 
grip nuts are not standard. 

In its decision the Arbitration Committee stated: 

“A, R. A. Standards provide as follows: Nut locks 
or lock nuts for column bolts and journal-box bolts. 
However, nut locks or lock nuts are not required in ad- 
dition to special ‘unit’ nuts. Nuts in connection with 
the brake wheel or brake shaft shall be secured by 
riveting over or by the use of a lock nut or suitable 
cotter. However, the lock nut should not be used 
where the brake shaft is already drilled for the use of a 
cotter. Bolts securing brake cylinders, auxiliary reser- 
voirs and pipe clamps, shall have double nuts or lock 
nuts, preferably the latter. Except as above provided, 
nut locks and lock nuts if used on other details are not 
chargeable to the car owner, unless nut locks, lock nuts 
or double nuts are the standard of the car. In this 
connection, the positive statement of the owner that 
they are not the standard of the car, will be considered 
as sufficient evidence.” Case No. 1600—St. Louis-San 
Francisco vs. Central of Georgia. 


Axle Removed Because of Seamy Journal 


On September 7, 1929, the Union Pacific applied a 
pair ot wheels to Kansas City Southern car No. 14190 
because of a seamy journal, both wheels OK and the 
axle scrapped. The K. C. S. contended that the defect 
could not be classed as a seamy journal. During the 
investigation it developed that the car had had a hot box 
and doubtless was bad-ordered for a cut journal. The 
defect on the axle ran around the journal instead of 
from the back fillet towards the collar which is the char- 
acteristic mark of a seamy journal. Therefore, the 
owner contended that the defect should be classed as a 
cut journal which makes it chargeable to the delivering 
line. 

In rendering its decision the Arbitration Committee 
stated that “the position of the Union Pacific is not sus- 
tained. The delivering line is responsible for a dam- 
aged journal due to ‘heating when the journal requires. 
reconditioning for use or when the axle is scrapped as 
unfit for reconditioning, regardless of the actual cause 
of the heating.” —Case No. 1601—Kansas City Southern 
vs. Union Pacific. 


Wheels Changed by Intermediate Road on 
Authority of Defect Card 


The St. Louis-San Francisco issued its defect card, 
dated March 24, 1927, to cover one pair of cast-steel 
wheels, slid flat under TCX car No. 8689. Cast-steel 
wheels are standard for the car. On March 27, 1927, 
the Chicago, Rock Island & Pacific replaced the slid- 
flat cast-steel wheels with a part of multiple-wear 
wrought-steel wheels and charged the Texas Company 
for the value of the wheels applied, allowing credit for 
the scrap cast-steel wheels removed. The C. R. I. & 
P. bill also included labor charge for the application of 
the wheels and the dust guards, and a material charge 
for journal bearings and dust guards. The wheels ap- 
plied had respectively 3/16 in. and 5/16 in. of service 
metal when applied. The value of these wheels, includ- 
ing the metal inside of the condemning limit, was $12.48, 
under Rule 101, while the value of the cast-steel wheels 
removed, before they were made defective, was $36 
under the same rule. The owner contended that in an 
exchange of this kind it should be reimbursed for the 
difference in value of the wheels removed and the 
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wheels applied, and that the labor and material charge 
should be billed against the road issuing the defect card. 
The Texas Company also pointed out that Rule 98 does 
not specifically define the responsibility of the owner, 
of the road issuing the defect card, and of the road 
making the repairs under the conditions outlined and, 
therefore, it requested the Committee to define such 
responsibility for the purpose of arriving at a basis for 
future billing. 

In rendering its decision the Arbitration Committee 
stated that “In this case the owner is entitled to credit 
at second-hand value for the slid-flat cast-steel wheels. 
Therefore, in rendering the counterbill on authority of 
the defect card, under the principle of Rule 98, Section 
(£f), last paragraph, the owner is entitled to charge the 
difference between the value of second-hand and scrap 
cast-steel wheels, plus material charge for journal bear- 
ings and dust guards as well as the labor involved. The 
owner should assume the cost of wrought-steel wheels 
applied.” —Case No. 1602—Texas Company vs. St. 
Louis-San Francisco. 


A Unique Case Involving Wheel Repairs 


The Interstate Railroad rendered a bill for $135.74 
against the Chicago, Rock Island & Pacific for the cor- 
rection of wrong repairs on I. N. T. car No. 15495, on 
authority of a defect card issued against C. R. I. & P. 
for two pairs of cast-iron wheels in place of wrought- 
steel wheels when the car was delivered to the Elgin, 
Joliet & Eastern on August 2, 1927. The location of 
the wrong wheels was given on the defect card as R. & 
L. 1 and R. & L. 3. The C. R. I. & P. did not apply the 
cast-iron wheels to the I. N. T. car and overlooked secur- 

‘ing a defect card for the wrong repairs when it received 
the car from the connecting line. The Interstate road 
furnished a statement with its bill that the records had 
been searched and that it had failed to find a repair card 
showing the substitution of cast-iron wheels for wrought- 
steel wheels under the car in question but it did have a 
repair card from the Missouri Pacific, dated March 15, 
1927, showing the removal of cast-iron wheels R. & L. 4 
and the application of cast-steel wheels to the same lo- 
cation because of a cut journal. This pair of wheels 
was one of the two pairs of cast-iron wheels under the 
car when the defect card was issued against the C. R. I. & 
P., August 2, 1927. The C. R. I. & P. objected to the 
charge for two pairs of wheels and requested that the 
charge for one pair of wheels be eliminated from the 
bill because it considered the Missouri Pacific responsible 
for this portion of the wrong repairs. The owner main- 


tained that the C. R. I. & P. was responsible for the 


correction of wrong repairs for both pairs of wheels and 
refused to make any change in its charges. 

In rendering its decision the Arbitration Committee 
stated that “In view of the note following Rule 70, the 
contention of the Chicago, Rock Island & Pacific is sus- 
tained. The Missouri Pacific is responsible for applica- 
tion of one pair of wrong wheels notwithstanding the 
error in recording the location of the wheels.” —Case No. 
1603—Chicago, Rock Island & Pacific vs. Interstate 
Railroad. 


Owner Responsible for Damaged Tank Car 
Under Rule 44 
Included in the repair bill rendered on October 21, 
1926, by the New York, New Haven & Hartford for re- 
pairs to U. S. F. X. car no. 1027 was a charge for re- 
pairing two bent center siils. The owner objected to the 
charge as no statement was attached as per Rule 44. The 
repairing line furnished a statement which the owner 
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felt did not meet the requirements of Rule 44 and there- 
fore requested a cancellation of the charge. The repair- 
ing line furnished a statement signed by the car fore- 
man showing how the accident occurred and what dam- 
age was done. The owner maintained that a statement 
furnished by a freight-car foreman is not sufficient evi- 
dence since he could not possibly have accurate knowl- 
edge of how the damage occurred and that the con- 
ductor’s report would be the only accurate information 
regarding the damage. The repairing line contended that 
a statement furnished by a repairing company can be 
compiled and signed either by a transportation or me- 
chanical representative and is authentic when it contains 
the facts according to A. R. A. Rules. 

In rendering its decision the Arbitration Committee 
stated that “The statement furnished by the repairing 
line showing the circumstances under which the car was 
damaged is sufficient to definitely place the responsibil- 
ity, under Rule 44, upon the owner. The contention of 
the New York, New Haven & Hartford is sustained.”— 
Case No. 1604—New York, New Haven & Hartford vs. 
Solox Car Line Corporation. 


Upholstery Room 
Measuring Equipment 


HE measurement of materials is made easy in the 
upholstery department by the use of the table and 
rack shown in the illustration. The measuring table is 
8 ft. wide by 15 ft. long with a metal strip along one 
edge, which is laid off as a yard sick for measuring ma- 


Convenient equipment for the upholstery room 


terial. A sewing machine is located at one end, the ma- 
terial rack at the other, while large windows at the side 
supply ample light for the work. 

The rack, which holds 10 rolls of material, is 7 ft. 
long, 6 ft. high, and is made in the shape of an inverted 
vee, 3 ft. wide at the bottom. The rolls of material are 
slipped over sections of l-in. pipe, of which five are 
hung on each side of the rack. The pipes fit in hooks 
as the ends of the rack. The rack is mounted on cas- 
tors and has a handle bolted across each end by which 
it is moved, 
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Traveling Engineers Gather for 
Annual Convention 


Large attendance at Chicago meeting—Extensive ex- 
hibition of railway equipment and supplies 


Engineers’ Association met for the thirty-seventh 

annual convention of this body at the Hotel Sher- 
man, Chicago, September 24 to 27, inclusive. Aside 
from the addresses and committee reports, the feature 
of the convention was unquestionably the large exhibition 
of railway equipment and supplies displayed under the 
auspices of the Railway Equipment Manufacturers’ As- 
sociation. The exhibits, brought to the convention by 
126 representative companies, covered the latest develop- 
ments in practically every item of equipment used in con- 


() Ee 1400 members and guests of the Traveling 


foreman of engines, New York Central, Buffalo, N. Y.; 
“The Better Utilization of the Steam Generated by the 
Locomotive in Heating and Ventilating of Passenger 
Cars”—Chairman T. W. Kennedy, assistant air brake 
lubrication and heating engineer, Illinois Central, Mem- 
phis, Tenn.; “Preparation and Testing of Air Brake 
Equipment To Insure Proper Train Handling” —Chair- 
man D. H. Varnell, road foreman of engines, Texas & 
Pacific, Big Spring, Tex. ; “Utilization and Conservation 
of Available Coal and Oil as Locomotive Fuel”—Chair- 
man J. W. Mcllvaigh, road foreman of engines, Mis- 


Officers and Executive Committee Members of the Traveling Engineers’ Association 
Top row, left to right: J. D. Heyburn (St. L.-S. F.); J. P. Stewart (Mo. Pac.); B. J. Pd (I. C.); E. R. Boa (N. Y a aes 


S. F.), and R. A. Phair (Canadian National), second vice-pres:ident— Middle es Pol 
GC); secretary; J. Fahey (N (N. G 


Stoker Company); W. O. Thompson (N. 
president; J. B. "Hurley (Wabash)—Bottom row: C. I. Evans (M 


ý Forsythe (St. L.- 
G. Macias (National Lines of Mexico); E Roesch (Standard 
St. L.), president; Ralph Hammond (N. Y., N. H. & ne first vice- 
Nicholson (A & S. F.), fourth vice- president; J. . Clark (Sou. 


Pac.); D. I. habe (Wabash), and i a Pie E G A C. ii fr vice-president. 


nection with steam locomotive service. In view of the 
keen interest and large amount of time which the travel- 
ing engineers spent in the exhibition hall, it is evident 
that this feature of the convention was at least as valu- 
able fron: an educational standpoint as information de- 
veloped on the convention floor itself. 

During the course of the convention, addresses were 
presented by Samuel O. Dunn, editor of the Railway 
Age, L. K. Sillcox, assistant to the president of the New 
York Air Brake Company, Watertown, N. Y., and C. E. 
Hill, general safety agent of the New York Central 
Lines, New York City. Six committee reports were 
presented on the following subjects: “To What Extent 
Have Modern Appliances Contributed to Economical 
Operation of Locomotives ?”—Chairman E. R. Boa, road 
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souri Pacific, St. Louis, Mo.; “History of the Travel- 
ing Engineers’ Association from Its Inception to Date” 
—Secretary W. O. Thompson, equipment assistant, 
New York Central, Cleveland, Ohio; “Progress in Con- 
struction and Operation of Locomotive Mechanical 
Stokers”—F. P. Roesch, Standard Stoker Company, 
Chicago. i 


Individual Addresses 


In addressing the convention on the general subject 
of the present railway situation, Samuel O. Dunn, editor 
of the Railway Age, said that in most respects 1929 is 
proving one of the best railroad years in history. Freight 
business is being handled with a substantially smaller 
number of cars. only 6 per cent of which are in bad 
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order. For this kind of service, Mr. Dunu said that the 
public is paying the lowest average freight rate since 
1922 and at the same time is collecting taxes from the 
railways at the rate of $30,000,000 a year more than 
ever before. As the result of the great increase in rail- 
way efficiency, the railways are, however, earning a net 
return at the annual rate of about 5.6 per cent on their 
property investment, a figure which has not been equalled 
in any year since 1916. Mr. Dunn urged that the rail- 
ways be given an opportunity to raise and invest all 
the capital required for further expansion and improve- 
ment of their service. He closed his remarks with a trib- 
ute to the traveling engineers who, as supervisors of 
locomotive operation, must be depended upon as much 
as any other one single group in further improvements 
in railway operation. 

In discussing the subject “Trains of Tomorrow,” L. 
K. Sillcox, assistant to the president of the New York 
Air Brake Company, reviewed in detail the progress 
which has been made to date in the design and use of 
railway equipment and, with that as a background, 
pointed out the probable trends of future development. 
The increase in average train speed in recent years has 
been brought about not only by the use of modern power, 
but by reducing the number of stops and delays. He 
predicted that the efficiency of operation of various rail- 
ways will, in the future to a greater extent than ever 


dent prevention efforts, particularly as relates to creating 
in railroad men of all classes, first, a desire for personal 
safety, and, second, a knowledge of how to obtain it. 
To secure the maximum results in safety work, Mr. 
Hill said that traveling engineers must believe in safety ; 
recognize their personal responsibility; support safety 
work actively; be a leader in safety campaigns; develop 
an intimate knowledge of accident causes; and resolve 
that what others can do in safety work, they can do. 


Election of Officers 


In accordance with the usual custom of the Travel- 
ing Engineers’ Association, the officers for the year 
1928-1929 were advanced, the new officers for the com- 
ing year being: President, Ralph Hammond, road fore- 
man of engines, New York, New Haven & Hartford, 
Providence, R. I.; first vice-president, R. A. Phair, road 
foreman of engines, Canadian National, Montreal, 
Que. ; second vice-president, H. B. Kelly, general road 
foreman of engines, Pittsburgh & Lake Erie, McKees 
Rocks, Pa.; third vice-president, J. M. Nicholson, fuel 
conservation engineer, Atchison, Topeka & Santa Fe, 
Topeka, Kan.; fourth vice-president, A. T. Pfeiffer, 
road foreman of engines, New York Central, Syracuse, 
N. Y.; fifth vice-president, D, L. Forsythe, general 
road foreman of equipment, St. Louis-San Francisco, 
Springfield, Mo.; treasurer, David Meadows, Michigan 


Group of Officers and Executive Committee Members of the Traveling Engineers’ Supply Association 
Standing, left to right: Thomas O'Leary (Johns-Mansville Corporation); C. F. Weil (American Brake Shoe & Foundry Company); R. R. Wells (Hunt- 


Spiller Manufacturing Corporation)—Seated: E 


H. Weaver (Westinghouse Air Brake Company); L. B. Rhoades (Vapor Car Heatin 


Company), first 


vice-president; C. M. Hoffman (Dearborn Chemical Company), president; H. S. Mann (Standard Stoker Company), and R. T. Peabody (Air Reduction 
Sales Company) 


before, be measured by the tons moved per freight-train 
hour. He also predicted still further increases in aver- 
age train weight, net revenue tonnage, reliability in oper- 
ation and overall economy, by reason of detailed im- 
provements in signaling, right of way and terminals, as 
well as equipment design. 

Charles D. Hill, general safety agent of the New York 
Central Lines, brought the subject of safety to the at- 
tention of the convention in a forceful address in which 
he stated that traveling engineers have an opportunity to 
assist materially in safety work by studying the accident 
cases on their individual railroads and divisions, deter- 
mining the causes and, so far as possible taking: preven- 
tive measures against the recurrence of such accidents. 
An analysis of railway accidents last year indicates that 
2 per cent were unavoidable, 6 per cent due to physical 
conditions and 92 per cent to the human element. This 
leaves plenty of opportunity for improvement in acci- 
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Central, St. Thomas, Ont.; secretary, W. O. Thomp- 
son, equipment assistant, New York Central, Buffalo, 
N. Y. G. A. Haslett, general road foreman of engines, 
Seaboard Air Line, Tampa, Fla., and J. J. Kane, road 
foreman of engines, Lehigh Valley, Sayre, Pa., were 
elected new members of the Executive Committee, the 
other members of which include F. P. Roesch, sales 
manager, Standard Stoker Company, Inc., Chicago; 
B. J. Feeney, superintendent of fuel conservation, 
Illinois Central, Chicago; E. R. Boa, road foreman of 
engines, New York Central, East Buffalo, N. Y.; G. 
A. Kell, safety engineer, Canadian National, Toronto, 
Ont. ; J. C. Simino, traveling engineer, Southern Paci- 
fic, Lafayette, La.; M. A. Daly, general fuel supervisor, 
Northern Pacific, St. Paul, Minn. ; G. C. Jones, master 
mechanic, Atlantic Coast Line Jacksonville, Fla.; M. 
G. Macias, assistant veneral superintendent, National 
Lines of Mexico, Mexico City, Mex. ; C. I. Evans, chief 
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fuel supervisor, Missouri-Kansas-Texas, Parsons, Kan. ; 
A. White, general road foreman of engines, Southern, 
Charlotte, N. C.; W. L. Robinson, superintendent of 
fuel and locomotive performance, Baltimore & Ohio, 
Baltimore, Md.; D. I. Bergin, assistant general road 
foreman engines and fuel supervisor, Wabash, Deca- 
tur. Ill.; J. N. Clark, chief fuel supervisor, Southern 
Pacific, San Francisco, Cal.; J. P. Stewart, general su- 
pervisor of air brakes, Missouri Pacific, St. Louis, Mo.; 
J. B. Hurley, general road foreman engines and fuel 
supervisor, Wabash, Decatur, Ill., and J. D. Clark, fuel 
supervisor, Chesapeake & Ohio, Richmond, Va. 


Report on Aur Brakes 


Your committee entrusted with the subject “Prepara- 
tion and Testing of Air Brake Equipment To Insure 
Proper Train Handling” assume that this paper very 
properly should supplement the paper entitled “Train 
Handling” presented before this association in 1928, be- 
cause in that presentation we feel that the entire subject 
of train handling was exhaustively covered and in conse- 
quence thereof needs no further collaboration. 

The design of air brake equipment and the installation 
to vehicles and the design and installation of founda- 
tion brake gear cannot properly come under the heading 
entrusted to your committee because we feel that once 
this equipment has been installed it is impossible for any 
one -preparing cars or locomotives for road service to 
modify or change it; however, mention must be made 
of the necessity, if proper train brake operation is to be 
obtained, for the original design and installation to be of 
such character that all the best engineering experience 
and knowledge will be incorporated and it is our experi- 
ence that modern equipment meets these requirements. 

That the extra important features of proper installa- 
tion of equipment be more firmly impressed upon all 
connected therewith we take occasion to mention the 
necessity of providing in the installation of both freight 
car and passenger car equipment sufficient flexibility of 
piping, particularly of the brake pipe branch pipe to 
avoid leakage produced by strains; the taking air out of 
the top of the brake pipe; the provision of properly- 
designed dirt collectors, and brake cylinder protectors 
to prevent the entrance of foreign matter into equipment 
which, after the most careful and thorough preparation, 
is in condition to operate satisfactorily in service only 
when properly protected from moisture and dirt. On 
passenger cars this also includes the strainer cap of the 
UC equipment; the modernization of the later forms 
of Universal equipment on passenger cars not so pro- 
vided as they pass through the shops for repairs to in- 
clude the quick service feature and the synchronization 
of application and release. In other words, while it is 
freely admitted that passenger trains can be and are suc- 
cessfully handled when the several different designs of 
air brake equipment such as the LN, PC and UC and 
even the PM equipment are installed on the various cars, 
still we must admit that better train handling can be ob- 
tained and, in fact, is demanded when all cars in the 
train have modern equipment. 

Testing and repairing of locomotive brake equipment 
and preparing brake equipment on passenger and freight 
cars must be strictly in accordance with A.R.A. rules as 
follows: (The committee quoted at this point from the 
A.R.A. rules for testing and repairing all classes of air 
brake equipment.— EDITOR). 

In conclusion, your committee wish to stress the im- 
portance of keeping train brake pipe leakage to the mini- 
mum. The rules permit a maximum leakage of seven 
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pounds, but true economy of operation and improved 
train handling will be obtained by limiting the maximum 
train brake pipe leakage permitted. It is generally ac- 
knowledged that if brake pipe leakage is not greater than 
two or three pounds per minute, the handling of long 
freight trains becomes an easy matter for the engineer. 

Economy is effected by lowering the rate of brake 
pipe leakage for the reason that air compressor labor 
is reduced. If we accept the figures given us by an au- 
thority that 97 per cent of the air compressor labor is 
wasted in supplying leakage and but 3 per cent used in 
actual brake effort and then visualize what it is costing 
in steam consumption to produce air pressure, the ability 
to economize becomes apparent; for example, if in sup- 
plying leakage, an 11-in. air compressor runs contin- 
ually at a speed of 100 single strokes per minute, the 
actual steam used per minute is the equivalent of filling 
a pipe 11 in. in diameter and 60,000 ft. or more than 
11 miles in length. Clearly the wastage caused by exces- 
sive leakage and the opportunity for economy in keeping 
it down to a closer than 7-lb. maximum is apparent, 
together with the ability to obtain more efficient train 
brake handling. 

The report was read by Chairman D. H. Varnell, road 
foreman of engines, Texas & Pacific, Big Spring, Tex. 


Discussion 


In the discussion of this report, one member em- 
phasized the fact that it is useless to tighten leaks in the 
train line without at the same time tightening clamps 
which hold all parts of the equipment, including pipes, 
auxiliary reservoirs and other parts of the brake equip- 
ment. Control of the train line pressure gives absolute 
control of train braking, according to another member 
who strongly urged the necessity of maintenance methods 
which will eliminate train line leaks. There was con- 
siderable discussion of the graduated release method of 
stopping trains as compared to the so-called two reduc- 
tion methods. It was stated that either method could 
be used successfully by the proper instruction of engine- 
men in handling the brakes. The consensus was that 
graduated release permits making smoother and more 
accurately-controlled stops. One member said, however, 
that enginemen should be instructed in the use of grad- 
uated release equipment in the test car before being 
asked to operate it in actual service on the road. 


Construction and Operation 


of Stokers 
By F. P. Roesch 


Sales Manager, Standard Stoker Company, Chicago 


The first successful locomotive stokers, developed to 
meet all conditions, were, in the light of present practice. 
quite intricate and complicated. They did a mighty good 
job of firing, we must admit, and when conditions were 
favorable, i. e., not too many big pieces of tramp iron 
mixed with the coal, were absolutely reliable and went 
along about their business without hesitation—but when 
a piece of tramp iron got caught in the conveying system, 
Old Man Trouble was right on the job, and therefore it 
was necessary to so design the machine as to enable the 
operator to cut out any one of the conveyor or elevator 
units in order to determine with the least loss of time 
just where the obstruction was located. All this, of 
course, meant more mechanism, and more mechanism 
meant more parts to look after, to lubricate, to keep in 
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repair, and to possibly fail. Therefore, in the further 
development of the locomotive mechanical stoker, instead 
of adding parts as in the case of the air brake, one of the 
stoker companies started on the process of elimination. 
They recognized the fact that as long as coal is handled 
as it is at present we can always expect to find a certain 
amount of foreign matter, such as tramp iron, wood, old 
overalls, etc., mixed with it, and the proper thing to do 
was to eliminate so far as possible such parts of the 
stoker mechanism as seemed to cause the most trouble 
from this source. 

Their investigations and records showed that as a 
general proposition the smaller pieces of tramp iron, such 
as track spikes, brake shoe keys, mining machine bits and 
cutters, caused the most delays, catching in the conveying 
mechanism where the direction of travel was changed, 
viz., from the horizontal to the vertical. Therefore it 
appeared that the logical thing to do was to eliminate the 
vertical screw, if possible. As this on trial was found 
to be perfectly feasible, it was done. It was then found 
that while tramp iron of reasonable size could be passed 
through the stoker without any trouble, medium sized 
pieces, such as mine car coupling chains, short clinker 
hooks, brake rods, etc., would sometimes hang up at the 
conveyor screw bearings, and while they did not stop the 
machine, they did affect its operation; therefore it was 
decided to eliminate these also, and as a result a stoker 
was developed with no vertical screws, no bearings, no 
paddles, or anything else in the conveying system except 
the crusher, that would present any obstacle to the free 
movement of any piece of foreign matter of a reasonable 
size that might be mixed with the coal; consequently 
when the stoker stopped, there was but one place to look 
for the obstruction, viz., at the crusher. 

The distributing system was another problem. Vari- 
ous means were employed. Steam jets, plungers, moving 
vanes, paddles, etc., and while each method had its advo- 
cates, yet eventually they simmered down to three general 
designs; viz., strictly mechanical as in the alternating 
paddle type, semi-jet and paddle or moving vane type, 
and the straight steam jet type. 

While each system of distribution gave excellent 
results, yet owing to the additional mechanism required 
for straight or semi-mechanical distribution, with its 
attendant limitations and high maintenance cost, and con- 
sidering the better control over the distribution with 
adjustable steam,jets, the latter method was finally ac- 
cepted by the railroads as best adapted to meet all re- 
quirements. 

So you see that the development of the mechanical 
locomotive stoker was not a problem of added refine- 
ments, but a question of the elimination of all trouble- 
some and -unnecessary parts—the construction of a 
machine that was absolutely dependable under ‘all ordin- 
ary conditions of service—a machine that would stand up 
against abuse and rough usage, and with the delivery and 
distribution wholly under the control of the fireman at 
all times—a machine driven by a rugged low-speed engine 
of a design familiar to all railroad mechanics. 

Further, it was recognized that the general arrange- 
ment of the stoker must be such as to make it readily 
applicable to any type of locomotive, which meant that 
the stoker drive engine could be located on any part of 
the locomotive or tender best suited for the purpose. 

The whole job required a lot of time, patience, study, 
money, and (last but not least) the full and hearty co- 
operation of the railroad officers and employees, but, 
nevertheless, the end justified the means, and in the 
stoker of today you will find incorporated and combined 
the best thoughts of all the stoker designers, manufac- 
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turers and operators developed during the past thirty 
years. 


Present General Stoker Features Unlikely 
To Change 


Therefore, in closing, we feel that we can say without 
any hesitation the stoker of today will remain substan- 
tially as now designed. It has met the test of service. 
There is nothing left to eliminate. It can be applied to 
any type of locomotive. It is successfully and economic- 
ally firing the largest locomotive in the world having an 
estimated maximum coal consumption of over thirty 
thousand pounds per hour, burned on a grate of 184 sq. 
ft. area, as well as engines with a maximum coal con- 
sumption of but 2,000 Ib. per hr. burned on a grate of 21 
sq. ft. area. A few refinements, such as coal measuring 
devices, semi-automatic control, etc., may and undoubt- 
edly will be added later on, but so far as the general 
design is concerned, it will remain substantially the same, 
unless the general design of locomotives is changed; or, 
in other words, a real, reliable and almost fool-proof 
mechanical locomotive stoker is here, and here to stay. 
It has proven its economy and its efficiency, and as 
mechanical operation instead of hand labor is the slogan 
of today, it would appear that a locomotive without a 
stoker is as incomplete in the present era as one without 
an air brake. 


Metal Pilots on 
the C. & E. I. 


N the Chicago & Eastern Illinois locomotive pilots 
were being maintained in wood with the exception 
of locomotives recently purchased which had been re- 
ceived with metal pilots. The wood and metal pilots on 


Assembling rack for C. & E. I. metal locomotive pilot 


these locomotives were maintained in kind, the larger 
number of the locomotives having wood pilots. 

A check indicated that considerable repair work and 
many renewals were necessary in connection with wood 
pilots, and as a result a new metal pilot designed by S. 
A. Schickedanz, mechanical engineer, has been adopted 
as standard for all renewals of locomotive pilots. 
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In this check it developed that the average life of a 
wood pilot is 2.4 years, and a conservative estimate of 
the life of a metal pilot is assumed to be 10 years. It 
was found that the cost of manufacturing a new metal 
pilot is about 36 per cent more than the cost of a wood 
pilot. 

The service on the C. & E. I. requires that certain 
locomotives be used in both road service and yard serv- 
ice, and, therefore, while in road service, should be 
equipped with a road pilot, and while in yard service, 
with footboards. Also a number of locomotives used in 
mine service are known as mine locomotives which 
operate in mine districts, switching coal cars around 
the mines and then collecting these cars at some central 
point in the mine district, in which service it would be 
preferable to have them fitted with footboards for 
switching service. These locomotives periodically have 


Slight alterations permit application of footboards for use 
on switchers 


to be run to the nearest terminal for washing boilers, 
special inspection, etc., and in such cases should have a 
road pilot. There are also cases where locomotives are 
used in local service for a time, and then transferred to 
yard service, or vice versa. 

In designing a new metal pilot the above-mentioned 
facts were taken into consideration, and a pilot was so 
designed that it could be built as a road pilot, as shown 
in the illustration, or could be built as combination road 
and switcher pilot, as also illustrated. The road pilot 
consists of combination cast steel and wrought iron 
frame to which scrap boiler tubes are riveted for slats, 
with small cast steel steps on each side to meet safety 
appliance rules. The combination pilot is the same as 
the road pilot, with the exception of three vertical slats 
left off each side of the pilot and a section of footboard 
applied, as shown in the illustration. 

Locomotives equipped with this combination pilot 
have a pilot construction that is satisfactory for com- 
bination road and yard service, or mine service. The 
pilot is designed with a bracket in the base frame to 
support the inner end of the sections of footboard. 
which simply requires vertical slats to be jeft off and 
sections of footboard attached to this pilot, as shown in 
the illustration. A portion of the space above the foot- 
board is closed in solid by a pressed tank-steel sheet for 
protection of the men riding the footboard. 

In designing this pilot, the time required for laying 
out and fabricating the various parts was held to a 
minimum to keep down the labor costs, and parts were 
so designed that they could be made from templates in 
quantity lots, with the idea that these pilots could be 
built in quantity lots instead of one or two at a time. 

The front V-shaped bottom members consist of steel 
castings riveted together in the center with a vertical 
sawtooth flange to which the metal slats are riveted. 
these steel castings having the necessary brackets cast 
on them for attaching the vertical wrought iron bars by 
which the pilot is bolted to the locomotive. These cast- 
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ings are obtained from the foundry, properly shaped, 
with all holes cored, thus eliminating laying out and 
tabricating the bottom frame. The back corners of the 
pilot are tied together by a wrought iron bar which 
makes the pilot base frame a triangular truss. The 
sawtooth arrangement of the vertical flange on the 
frame casting permits the bottom end of each slat to be 
shaped so that the flattened portion is exactly crosswise 
of the pilot, thus making slats on the right side of the 
pilot the same as those on the left side. This reduces the 
number of slat patterns one-half and reduces the labor 
of fitting the slat to the bottom frame, as it is much 
easier for workmen to build slats to fit flanges extending 
crosswise of the pilot than flanges running diagonally. 

Templates have been made for each individual part 
of this pilot. When pilots are ordered they are ordered 
in quantities. Each individual piece is made to template 
in the quantity required. These parts are all stacked in 
separate racks near the assembling rack, or jig. This 
assembling rack, as shown in the illustration, is a frame 
on which all pilots are assembled. After the required 
number of the various pieces have been made, the main 
members are assembled, bolted and clamped into proper 
position on this rack or jig. Rivet holes are reamed and 
all parts are riveted together, This assembling rack, or 
jig, is so built that all rivets can be driven with the 
pilot in this frame. By the use of this jig all members 
are held in proper alinement, and when a pilot is com- 
pleted the bolt holes of the vertical members are in 
proper location to fit bolt holes in the locomotive pilot 
beam to which the pilot is bolted when applied. 

A series of holes is located in the top end of the 
vertical members for adjusting the pilot to the proper 
height above the rail to meet I. C. C. ruling on the 
various classes of locomotives; thus one design of pilot 
can be made to fit all classes of locomotives. 

This design of pilot permits the use of scrap boiler 
tubes for vertical slats. It reduces to a minimum the 
laying-out work and fabrication work, also reduces to a 
minimum blacksmith work and permits all parts to be 
made in quantity lots from templates, and by building 


C. & E. I. all-metal pilot ready for application to road 
locomotive 


the pilot in quantity lots it can be economically built. 
This pilot has maximum strength for the amount of 
material used, has ample strength and rigidity for the 
service intended, and when applied to locomotives pre- 
sents a durable and neat appearance. 


Nicker Cast Iron.—Ten of the more important features of 
alloy cast iron are described and their practical value illus- 
trated by actual applications in the booklet, “Nickel Cast Iron 
Theory and Practice,” published by the International Nickel 
Company, Inc., 67 Wall street, New York. The relative char- 
acteristics of plain and nicke!-bearing cast iron are also discus- 
sed in this booklet. 
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Small Portable 
Brass Furnace 


By H. H. Henson 


Machine Shop Foreman, Southern, Chattanooga, Tenn. 


{T ACK of adequate founáry facilities often proves an 
inconvenience at small repair shops and engine ter- 
minals when certain brass castings are required for emer- 
gency use. This is particularly true since the practice 
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cated on each side of the furnace near the back end. 
The jets can be easily obtained from manufacturers 
specializing in this type of equipment. 


Tue Martin Circucator—The Martin Circulator for gen- 
erating rapidly moving water into steam in the bottom of the 
firebox of an oil-burning locomotive is described in the at- 
tractive 16-page booklet, Bulletin No. 102, issued by the Loco- 
motive Boiler Economizer Company, Roosevelt building, Los 
Angeles, Cal. Diagrammatic illustrations show details of con- 
struction, pumping action, and how the tables are positioned 
in the bottom of the firebox to receive the radiant heat from 
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Construction of a small portable brass furnace 


of using steel liners on wheel centers and pouring brass 
on the hubs of the driving boxes has become common 
usage. In addition, the furnace can be used for pour- 
ing brass crosshead shoes or driving-box shoes and 
wedges. 

The furnace is mounted on two 28-in. wheels. The 
details of construction are shown in the line drawing. 
The outside shell is made from !4-in. boiler plate. The 
back shell is bolted to the furnace by 1%4-in. bolts so 
that it can be removed for relining the furnace. The 
front shell is electrically welded to the side pieces. The 
pouring trough is electrically welded in place and lined 
with fire clav. An oil jet for burning kerosene is lo- 
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the flame of the oi! fire. The water-circulating steam-gen- 
erating elements which form the bottom of the firebox com- 
prise quadrangular shaped hollow tables with staybolted sur- 
faces constructed of steel plate of the same thickness as the 
sheets of the firebox. Upon installation, they form a continu- 
ation of the water legs of the firebox. 


THE INGERSOLL-RAND Company has moved its Chicago office 
to the Daily News building, 400 W. Madison street. Fred 
M. Cross, manager of the pneumatic tool sales department, 
at Chicago, has been promoted to assistant general manager 
Šf pneumatic tool sales, with headquarters at the New York 
office, 11 Broadway D. W. Zimmerman succeeds Mr. Cross 
as manager of pneumatic tool sales at Chicago. 
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W alschaert Valve Gear 
wilh Variable Lead 


Gatveston, Tex. 


To THE EDITOR: 


The endeavors to incorporate a satisfactory variable 
lead in the Walschaert valve gear only serves to empha- 
size the merits of the Stephenson link motion as a steam 
distributor for locomotives. The variable lead of a 
Walschaert valve gear is of use only when running in 
one direction, the valve events being considerably dis- 
torted in the opposite motion. This would seem to pro- 
hibit its use on switch engines and the majority of 
freight engines. 

Those whose memories go back to the days when the 
link motion reigned supreme in America, possibly re- 
member that 30 or more years ago a new “fad” was in- 
troduced on some railways. ‘This consisted of setting 
the valves of passenger engines to give from ys-in. to 
“g-in. negative lead in full forward gear, increasing to 
the usual 14-in. or 3;-in. positive lead with the link in 
mid-position. The advantages claimed for this were 
increased starting power, easier riding, reduced hot 
bearings, and a slight fuel economy. Today we are told 
that a 20 per cent increase in hauling power and a 
“smooth operating locomotive” have been obtained with 
valves set in a manner exactly the opposite of that just 
described. 

When the Walschaert valve gear was brought from 
Europe to America its constant lead was extolled as a 
great blessing. This inherent characteristic necessitated 
fixing the lead on any given engine at the amount 
deemed proper for the average cut-off and speed at 
which the engine was destined to operate. In accord- 
ance with the theories then enjoying favor, but now dis- 
carded by the Chicago & Alton, most passenger engines 
were given a constant lead of '%4-in. or  ;-in. In 
comparing the performance of passenger locomotives of 
equal adhesive weight and steaming capacity, but with 
different valve gears, it was soon found in many in- 
stances that the engines equipped with the Walschaert 
gear having the above-mentioned constant lead, were 
sluggish in starting and accelerating. A remedy for 
this was devised in about 1912. It consisted of setting 
the valves line-and-line (or with f,-in. lead) in full 
forward motion, increasing to 14-in. or 5/16-in. in mid- 
gear. 

This manipulation of the eccentric crank is the 
same method described by Charles W. Harris as now 
being in use on the Duluth, Missabe & Northern. Many 
passenger locomotives on various railways were fitted 
with this arrangement, and greatly improved starting 
and accelerating power was generally claimed. Now- 
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adays, however, an abundance of lead seems to be re- 
quired for starting the passenger trains on the Chicago 
& Alton. 

One wishes that the writer of the article on page 697 
of the December, 1928, Railway Mechanical Engineer 
had given more details concerning the valve gears on 
Chicago & Alton locomotives. Sufficient information 
may be found in that article, however, to give rise to 
several questions in the minds of those familiar with 
locomotive valve gears. 

Changing only the lead of a Walschaert valve gear 
at any given cut-off has but a negligible effect on the 
duration ef compression proper. The point at which 
compression begins and the period of pre-admission are, 
of course, affected. With the variable lead used on the 
Chicago & Alton the valve events in forward gear are 
much the same as those of a link motion with crossed 
rods, and at all cut-offs above 25 to 30 per cent pre- 
admission, will begin at practically the same point in 
the stroke. If the pre-admission afforded by a lead of 
Y in. is necessary to permit the development of a satis- 
factorily high initial pressure when the engine. is run- 
ning very slowly, how is it possible to maintain a high 
admission pressure in the same cylinders with the pis- 
tons traveling at say 1,200 ft. per min., the period of 
pre-admission remaining the same, but the port-open- 
ing during pre-admission reduced to less than one-half 
that found necessary at extremely low speeds? This is 
not intended primarily to defend the suitability of high- 
compression and excessive lead for locomotives operated 
at high speeds and short cut-offs, but rather to question 
the value of %4-in. lead for engines habitually worked 
at long cut-offs. The writer is satished that a large 
amount of lead is a positive detriment to the prompt 
starting of a locomotive under heavy load, but since we 
are assured that Chicago & Alton engines require an 
abundance of lead for starting, the following question 
demands an answer: When it is necessary for their 
freight locomotives to back a heavy train, just how do 
they manage to start in backward gear, with a negative 
lead of probably '4-in.? 

Most switch engines operating in this country neces- 
sarily operate much of the time in full gear, since they 
must start frequently and accelerate quickly, often un- 
der heavy loads. What is the practice of the Chicago 
& Alton in regard to setting the valves of switching lo- 
comotives. A large amount of lead being deemed 
necessary for starting purposes, is it recommended that 
these locomotives should be provided with 14-in. lead in 
full gear? 

The writer is rather skeptical of the merits of variable 
lead as applied to Walschaert valve gear by the Chicago 
& Alton, but if this comparatively inexpensive change 
in valve setting alone can raise tonnage ratings by 20 
to 25 per cent, by all means let us have further and in- 
disputable information. 

WitttamM T. HOECKER 
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Inquiry R egarding Variable 
Lead Answered 


Bioomincton, ILL. 
To tHe Epitor: 


Quite a bit of questioning and criticism has been 
evolved through the article in the December, 1928, issue 
of the Railway Mechanical Engineer entitled “Getting 
Back to Fundamentals.” The particular subject ques- 
tioned was that concerning variable lead on engines with 
Walschaert gear. 

In the first place, the sequence of events in the article 
leads to the erroneous impression that due to variable 
lead the tonnage rating on Chicago & Alton locomotives 
was increased 20 to 25 per cent. As any one familiar 
with mechanics understands, it is impossible by any 
change in valve setting to increase the starting power 
of a locomotive, especially 20 to 25 per cent, as the 
article conveyed. 

The impression that the article should have conveyed 
was that, due to our shop practice, all valves are care- 
iully gone over in the shops, and each locomotive leaves 
the shops with valves square and all running gear in 
first class shape. As stated in the article, each of the 
locomotives tested developed the rated tractive force at 
the drawbar. This is evidence in itself that the loco- 
motives were in first class shape mechanically, due to 
our shop practice. As stated above, it was never in- 
tended to convey the impression that increased power 
was obtained through the variable lead. 

As a matter of fact, there is no mention made of 
variable lead in the paragraph referring to the increase 
in tonnage rating. I might add that our new tonnage 
rating is based upon the maximum rated tractive power 
of each class of locomotive, due to the results of the 
dynamometer tests referred to. 

Although it was not mentioned in the December, 1928, 
issue of the Railway Mechanical Engineer, we are only 
using variable lead on some of our passenger locomo- 
tives. None of our freight or switch power is so de- 
signed, and it is not the intention at the present time to 
use variable lead on any except passenger power. On our 
passenger locomotives with variable lead there has been 
a visible decrease in maintenance of running gear, boxes, 
shoes and wedges. The locomotives handle very 
smoothly and there is a marked improvement of the rid- 
ing qualities. At high speeds, these locomotives roll 
heavy trains with little evidence of excessive internal 
resistance. 

Up to the present time no information is available 
for comparison of efficiency with other locomotives of 
similar proportions. However, it is the intention at 
some time in the future to conduct accurate tests to de- 
termine the increase in efficiency, if any, of our loco- 
motives with variable lead over similar locomotives with 
constant lead. The locomotives with variable lead have, 
however, shown themselves to be just as economical un- 
der operating conditions with reference to fuel perform- 
ance, and at the same time have proved their superi- 
ority from a maintenance standpoint. 

Elaborating a little further on our method of obtain- 
ing variable lead, the combination lever is first propor- 
tioned for 1/16-in. constant lead. Then the position 
of the eccentric pin is advanced sufficiently on the eccen- 
tric circle to produce the desired variation in the lead 
in forward motion. It is true that the lead is reversed 
in back-up motion, and for this reason we do not con- 
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sider it would be wise to change our freight and switch 
power to variable lead. 

As previously stated, I have been called upon to an- 
swer numerous questions and criticisms, principally be- 
cause the impression was erroneously conveyed that we 
were able to develop 20 to 25 per cent more power with 
variable lead. However, I want to take this oppor- 
tunity to correct this misunderstanding and to state 
that we feel we have had sufficient improvement in our 
locomotives with variable lead to warrant changing 
various other passenger engines as they pass througn 
the shops. 

C. M. House, 


SUPERINTENDENT OF Motive Power ano Equipment, CHICAGO & ALTON 


A Comment on Rule 66 


Mitwaukee, Wis. 
To THE EDITOR: 


Referring to James W. McDonnell’s article, “Is Rule 
66 Accomplishing Its Intended Purpose?”’, which ap- 
peared on page 507 of your August, 1929, issue, is it not 
too early to ask whether the rule is accomplishing its in- 
tended purpose, when it is not yet in effect? 

The rule was amended at the convention this year to 


` provide that if a car is on the repair track for any pur- 


pose whatsoever and it contains no repacking date, or 
if the date is over nine months old,. the repacking may 
be done at the car owner’s expense. Discussion regard- 
ing why the car was shopped will allow the owner to 
determine whether it was shopped solely for repacking 
which would not be allowed under the rule as now 
written. It is true that the annual air brake cleaning is 
performed at freight houses and other places where re- 
packing of boxes would not be practical, but I think 
Mr. McDonnell will concede that a freight car will not, 
as a rule, remain continuously away from repair tracks 
for such periods as he mentions. The present Rule 66 
is not the same as the rule of some eight years ago, as 
a comparison will show. For one thing, the new rule 
prohibits repacking in a train yard. 

As to the work being done contrary to the rule, I, for 
one, am willing to trust to the usual common sense of 
the Arbitration Committee to provide necessary safe- 
guards against this. Supplement No. 1 issued a few 
weeks ago states on page 10 that no further extension 
will be granted in the effective date of the rule. . Even 
though the effective date has been repeatedly exferided, 
ho doubt because a special committee has been working 
on modern standard specifications, the very fact that the 
rule has been in the book but not effective, has done 
much good, as is evidenced by the condition of journal- 
box packing generally. © I believe Mr. McDonnell will 
agree with this. 

The rule as written looks good to me—far better than 
no rule at all. No doubt it will need amendment, but 
that will come after its weaknesses develop through ac- 
tual operation. Experience may show that better at- 
tention to the dust guard or dust-guard cap is necessary, 
or it may show that the car should be shopped solely for 
repacking, or it may show many things. Let us give it 
a chance and let us have faith that it will be amended 
as needed. 

In the meantime, let us all get behind it with our 
whole-hearted co-operation. 

J. HeMsey, 
GENERAL Car Foreman, Cuicaco, MILWAUKEE, St. Pact & Paciric. 
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Hall-Scott 350-Hp. Gasoline Engines 


HE 350-hp. Hall-Scott engines used in recent Brill 

gas-electric rail cars are designed for exceptional 
efficiency and incorporate numerous features developed 
as a result of the extensive engine-building experience of 
the Hall-Scott Motor Car Company, Berkeley, Cal., divi- 
sion of the American Car & Foundry Motors Com- 
pany. The preliminary dynamometer tests showed a 
fuel consumption of .55 Ib. per brake hp. hr. through 
the practical operating range, and actual service tests 
are said to have shown a car performance of 160 to 
195 ton-miles’ per gal. with a low grade fuel. This 


of the crankshaft, also equipped with a torsional vibra- 
tion damper, and the holding down of the inertia forces 
in reciprocating parts by the use of light weight alloy 
pistons, and chrome nickel steel connecting rods. The 
thermal efficiency also is high, the temperatures of 
both the water jacket and the intake manifolds being 
under the direct control of the engineman and the en- 
gine being operated with high cylinder head temperature 
of the incoming gas. 

The Hall-Scott engine is designed to supply ample 
power when used in dual installations to propel heavy 


Hall-Scott 350-hp. engine directly connected to a heavy-duty direct-current generator 


high economy is achieved with a relatively low com- 
pression ratio, the gage pressure being 72 lb. The 
overall efficiency is due partly to an unusually high 
mechanical efficiency which is achieved by holding down 
the friction losses in the accessory drive mechanism by 
the use of ball bearings, the complete counterbalancing 
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cars at high speeds. Cases are on record in which mod- 
erately fast schedules have been maintained by a single 
engine while the other engine was undergoing repairs. 
The compactness of the power plant with the new 
engine permits the use of a smaller engine room, thus 
leaving a larger percentage of the total car space avail- 
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able for pay load purposes. The light weight of the 
dual engine installation is designed to make possible the 
use of equipment developing 700 hp. without exceeding 
the rated capacity of standard M. C. B. four-wheel 
trucks. The six cylinders in each engine are fed 
through four carburetors, manifolding being designed 
in such a manner that a uniform gas flow is maintained 
to all cylinders, while volumetric efficiency at operating 
speeds is promoted by the use of long branch mani- 
folds built in line with the intake passages in the head 
so that the ramming effect of the moving column of gas 
keeps on filling the cylinder after the piston is beyond 
bottom dead center. 

The general design of this engine follows the custom- 
ary Hall-Scott practice with overhead valves and cam- 
shaft and machined dome-type combustion chambers. 
The six cylinders with 7% in. bore and 9 in. stroke have 
a piston displacement of 2,385.6 cu. in. The engine is 
governed at 1,100 r. p. m., at which speed it develops 
in excess of the rated 350 hp. At the governed speed 
the piston speed is 1,650 ft. per min. Two inlet and 
two exhaust valves are used in each cylinder to lower 
the weight and facilitate cooling of the valves. 

_ Multiple ignition is supplied from two high tension 
magnetos driven from the same shaft through a helical 
gear by the main accessory drive shaft. The cylinder 
head is cast in two interchangeable sections. Each sec- 
tion has its own camshaft and these are joined at the 
center of the engine by means of a Morse type coupling. 


The exhaust manifold side of the Hall-Scott 350-hp. 
gas engine 


The cylinder head castings are made from a special 
chrome nickel cast iron mixture poured from an elec- 
tric furnace at a much higher temperature than ordinary 
cast iron. This gives an extremely fine grained mix- 
ture, readily machineable, about 30 per cent harder 
than cast iron, and having the peculiar characteristic of 
being able to resist the pounding of valves at tempera- 
tures which would cause them to bed into cast iron or 
semi-steel. 

The same mixture is used for the cylinders, which 
are made up as separate liners inserted in the main 
block casting. These liners are sealed at the top by the 
overlapping cylinder-head gasket, which is protected 
from burning by an extension of the cylinder liners 
which project above the shoulders and pilot into the 
combustion chamber. The cylinder barrels are com- 
pletely machined all over the outside for uniformity of 
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wall thickness and are ground to exact dimensions over 
the areas where the water seals are provided at the 
top and bottom. It is claimed by manufacturers that 
cylinders made of this material have more than double 
the life of semi-steel. 

In order to achieve light weight without sacrificing 
strength, it has been necessary to use considerable quan- 
tities of light weight metal. Both crank cases, the bell 
housing, the intake manifolds, the rockerarm cover and 
several other minor parts are made of aluminum alloy. 
High tensile steel alloys have been used in the crank- 
shaft, main accessory drive shaft, connecting rods and 
camshaft to lighten the weight without sacrificing the 
necessary factor of safety. The general principle of 
using heat-treated alloy steels for all parts subject to 
stress or to stress and wear, and using case-hardened 
steel for all parts subject only to wear, has been very 
closely followed in this engine. All gears are of high 
nickel alloy steel heat-treated, case-hardened and 
ground, the teeth being in all cases of either the helical 
or spiral bevel type for silence, strength and long wear. 
The parts are further protected from wear by a lubri- 
cation system which is under close thermal control, the 
oil supply coming from a water jacketed sump through 
which the water is drawn from the radiator before be- 
ing pumped to the cylinder block and head. Besides 
being maintained at a relatively constant temperature, 
the oil is filtered through a battery of Hall-Winslow 
filters before passing to the bearings, and a large 
amount of oil is pumped over the heated cylinder 
heads where any motor fuel passing down into the oil 
through the piston rings is distilled off. It is claimed 
that in operating these engines on gasoline fuel, the 
viscosity of the lubricating oil is held practically con- 
stant on account of this distillation feature. 

Five breathers are provided on the engine to give 
thorough circulation of air and allow the vaporized 
gasoline to escape from the engine head and crankcases. 

The generator frame is bolted directly to the bell 
housing and is driven through a flexible coupling con- 
sisting of three thermoid discs bolted on spiders at- 
tached, respectively, to the engine flywheel and the 
generator. The spider from the flywheel arches over 
the discs so that its point of attachment is on the same 
side as the generator spider, all coupling bolts being 
tightened from the front. This feature holds the discs 
in alignment instead of throwing them into a scalloped 
shape as the adjustments are made, and is said material- 
ly to increase the life of the discs. 


* * 


= 


Stock car built for the Chicago, Milwaukee, St. Paul & 
Pacific by the Ryan Car Company 
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Four New Geometric Products 


i Bete Geometric Tool Company, New Haven, Conn., 
has recently placed on the market four products en- 
tirely new in construction and design. 

One of the principal features of the Class SJ solid 
adjustable tap is that all working parts, even the size 
adjustment mechanism, are located in the nose or front 
end of the tool. Thus that portion of the tool carrying 
the chasers is the largest diameter of the tap, which 
allows the tap to cut threads to any required depth, the 
depth of tapping being limited only by factors outside of 
the tool, such as overhang, method of holding the tap, 
etc. 

The tap is compact so that it will swing in a small 


oa 


| 


werner 


Class SJ solid 


space. It is short thus avoiding overhang and making 
it possible to swing it on special machines having a 
limited clearance. Because of its compactness and its 
positive and accurate size adjustment, this tool can be 
used to special advantage on chucking machine and 
similar equipment and for sizing either by machine or 
by hand. 

The Class R receding chaser tap was designed for 
tapping taper threads where the depth is great, the 
taper steep and the material tough. The tap is a com- 
‘plete unit in itself. On the bigger sizes no compli- 
cated outside tripping mechanism is required. All 
working parts are fully enclosed. 

In operation the tap advances onto the work as a 
jam-cut tool then, after the chasers have taken hold, 
an adjustable taper bar working through a pawl onto 
the chaser plunger causes the chasers to recede as they 
advance into the work. At a predetermined point the 
chasers collapse and the tool may be backed out from 
the work at any desired speed. All of these working 


Geometric Style R & J solid adjustable die head 
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pis are enclosed out of the way of all chips and 
irt. 

Like the Class S collapsible tap, the tool has a uni- 
versal application in that it may be quickly and readily 
converted in the following three distinct types of tools 
without the purchase of additional parts. 

Stationary type, plate trip—Contact with the trip 
plate recedes and collapses the tap, the resetting being 
done by a convenient handle. This type is used on 
turret lathes and similar machines. 

Rotary type, plate trip—The tripping action is like 
the above; the resetting done by a fork contacting with 
the back face of the closing sleeve. The handle is re- 


adjustable tap 


moved. Such a tool is used on drill presses, chucking 
machines, etc. 

Rotary type, sleeve trip—The trip plate and handle 
are removed; this type of tap is tripped and reset by 
a fork or yoke fitting into the groove of the closing 
sleeve. This type of tool is frequently used on auto- 
matic screw machines, threading machines, etc. 

On chucking machines and on many single-purpose 
special machines there is still a demand for a solid ad- 


Geometric universal chaser-grinder fixture 


justable die head. To meet this demand Geometric 
has designed a new tool, designated as the Style KJ 
yet one which employs the same chasers, size for size, 
as the Style KD rotary and Style KH hand die heads. 
One of the features of the tool is a size-adjustment 
mechanism which is so readily accessible that adjust- 
ment can be made without removing the tool from its 
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spindle or holder, yet which is so securely locked in 
place that the die head will not change its size even 
when suddenly and repeatedly reversed at high speeds. 

Chasers may be quickly replaced by pressing down 
a thumb release on the back of the tool and pulling the 
chasers out with the fingers. These same chasers while 
cutting are not only rigidly supported along the sides 
and bottom with a supplementary support from the 
face plate on top, but they are also rigidly backed up 
by a solid wall of metal directly behind the cutting 


point. 


Milled chasers, tapped or hobbed die-head chasers, 
collapsing tap chasers, all may be reground with equal 
facility on the new Geometric chaser-grinding fixture, 
even though this means a flat chamfer, a concave cham- 
fer and a convex chamfer, respectively. The cutting 
face of all these different types of chasers may also be 
reground on the same fixture giving the chasers the 
angle of hook or snub that is required by the work to 
be threaded. 

The fixture can be used on any universal surface 
grinder or similar machine. 


Speedmatic Electric Hand Saw 


HE Speedmatic hand saw recently placed on the 
market by the Porter-Cable Machine Company, 
Syracuse, N. Y., has no gears as the blade is mounted 
directly on the motor armature, which runs on two 
precision ball bearings of the unit type with a dust 
seal. These bearings have a load capacity of 100 Ib. 
and are lubricated from two grease cups. 
The guard has a capacity for an 8-in. blade which 
will cut a maximum vertical depth of 214 in., or 2% in. 
at a 45-deg. angle. The guard is cut away at the 


Speedmatic electric hand saw 


point where the blade enters the wood. This permits 
accurate cutting as the blade is easily visible to the ma- 
chine operator. 

The base is made of. duralumin and measures 10% 
in. by 5 in. It is fastened to a segment, which in turn 
is dovetailed and gibbed onto the motor housing. Ad- 
justment for depth or angle is obtained by a turn of 
a thumb screw in both cases, each adjustment being in- 
dependent of each other. There is a 1%4-in. range 
of depth adjustment. An 8-in. blade cuts from 1 in. 
to 2%4-in. in depth, a 6-in. blade from zero to 1%-in., 
thus providing ample range for cutting out flooring, 
dadoing, slotting, etc. Any angle up to 45 deg. may 
be cut and at this angle an 8-in. blade cuts 234-in. into 
the wood. This 1⁄4-in. increase in cut is due to the pivot- 
ing of the base which allows the motor and blade to tilt 
closer to the wood. A 14-in. round shaft allows for 
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the use of standard saws and dado cutters. Dados 
recommended are 5 in. in diameter and up to % in. in 
width with a 34-in. maximum depth of cut in the 
material. 

The saw blade is fully guarded at all times, even 
when cutting at an angle. This guard consists of two 
parts, the upper part being fixed and fastened to the 
frame while the guard covering the lower part of blade 
is hinged to the fixed guard and held in position by a 
small coil spring, insuring constant protection to the 
operator. 

The saw is powered by a General Electric universal 
motor of 14-hp. rating. Because it is universal, it can 
be operated on any alternating current of the correct 
voltage of 25 to 60 cycles or on direct current. The 
motor has a maximum output of 525 watts, 5¢-hp. This 
power drives the saw blade at 10,000 r.pm. (free 
speed) assuring a fast, clean cut, making finish plan- 
ing hardly necessary. The housing is constructed to 
make the motor easily accessible, the brushes and com- 
mutator may be inspected and cleaned as they are in 
full view through the air intake. The handle is a pistol 
grip easily grasped and with the 10-amp. switch readily 
controlled by the index finger. This switch must be 
held while the saw is in operation and automatically 
shuts off when released. The electrical cable leads out 
of the end of the handle keeping it free from the 
work and eliminating any possibility of cutting the 
cable when the jaw is being used. 

A unique system of cooling is employed. Instead of 
the motor fan being inside the motor housing as is 
the usual arrangement, the fan is built onto that part 
of the armature shaft which is inside the blade guard. 
Thus the fan can not get loose and injure the motor 
windings. Air is drawn in by the fan through the in- 
take at the commutator end of the motor housing, 
passes around the motor and is exhausted inside the 
saw guard. This blows the sawdust out and away from 
the operator, thus keeping the work clean and pre- 
venting the guard from becoming clogged and in- 
operative. 


GLOBE SEAMLESS STEEL Tubes.—A well-illustrated, 13-page 
booklet recently issued by the Globe Steel Tube Company, 1345 
Burnham street, Milwaukee, Wis., outlines in a comprehensive 
and interesting way the manufacture of Globe seamless steel 
tubes. Considerable space is devoted both to the equipment and 
production processes, from the piercing of the high-grade open- 
hearth billets to the testing of the finished seamless tubes. 
Much of the tubing described in this booklet is used in locomo- 
tive construction, but it also has many applications in auto- 
motive, marine, electrical and constructional work. 


637 


Buffer with a Wide Range of Speeds 


HE United States Electrical Tool Company, Cin- 
cinnati, Ohio, has placed a machine on the market 
which has been developed to meet such condition. It is 
called the U. S. Multispeed buffer and polisher. 
Transmitting the different speeds is done by a Gibbs 
vee-disc transmission of graphitized Micarta. A cone 
or series of different sized discs revolves on the motor 


of 4 


Top view showing the Gibbs vee-disc transmission 
of graphitized micarta 


spindle. Any one of these (depending on the speed 
desired) can be quickly inserted into a stationary metal 
vee-disc or sheave mounted on the wheel spindle by re- 
leasing the cone with a foot pedal and moving it into 


The U. S. Multispeed buffer and polisher 


the desired position by means of a hand lever on the 
front of the machine. The motor and disc cone are 
mounted on a rocker arm so that they may be easily 
moved along the mounting parallel with the wheel 
spindle. Changes in speed are made only when the 
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motor and wheels are not in motion. These buffers 
provide a range of four speeds from 2,000 to 3,000 
r.p.m., but additional speeds can be added if desired. 

The buffer consists of a heavy one-piece chrome 
manganese-steel wheel spindle supported on four heavy- 
duty SKF ball bearings which are enclosed by a laby- 
rinth seal in dust-tight grease compartments. The motor 
is built for continuous service. It is of 40 deg. rating, 
with momentary overload capacity, and operates at 
3,600 r.p.m. 

Control is by push button mounted at the top within 
easy reach of the operator. The control has overload 
protection and no-voltage release. The general design 
and the proper distribution of metal in this machine give 
balance and freedom from vibration. 

This buffer is furnished in four sizes: 1, 2, 3, and 5 
hp., 220, 440 and 550 volts, 2- or 3-phase, 25-40-50- and 
60-cycle alternating current. 


Self-Contained > 
Tap Grinder 


HE J. G. Blount Company, Everett, Mass., has 
developed a machine for tap grinding which is 
driven by a specially designed 1!4-hp. Westinghouse 
type SK motor. The machine is used for the grind- 


Blount tap grinder driven by a 1%4-hp. Westinghouse motor 


ing of tap flutes by the use of a taper arbor on the end 
of a spindle, using various sizes of grinding wheels. 
For the grinding of small taps, wheels of small diameter 
and width are used, while, on larger taps, grinding 
wheels up to 6 in. in diameter and one half to three 
fourths inch wide are employed. 

These grinders are self-contained, being driven by a 
special direct-connected totally enclosed, ball-bearing 
motor with a speed range of 4,009 to 7,000 r.p.m. The 
motor is controlled by a field rheostat so that any grind- 
ing speed may be obtained within the speed range. A 
smooth finish can be obtained by the inherently close 
speed regulation of the drive. 


Vol, 103, No. 10 


Rotating Attachment for Friction Saw 


ROTATING attachment for the Ryerson No. 0 
friction saw has been developed by Joseph T. 
Ryerson & Son, Inc., Chicago, which practically elimin- 
ates the burr in cutting round tubing pipe, and bar stock. 


Stock-rotating attachment increases the capacity 
of Ryerson friction saw 


The rotating attachment increases the capacity and at 
the same time reduces the load on the saw motor. It 


consists of a special work table on which are mounted 
supporting rollers for holding the stock in position while 
being cut. 

One set of these rollers is driven by the direct gear- 
ing from a fractional- -horsepower motor through a speed 
reduction unit and gearing. A second set of rolls is 
mounted on an adjustable bracket which may be moved 
in Or out to accommodate various sizes of stock. A 
third roller is brought down on top of the stock by an 
air cylinder arrangement which holds the stock firmly 
in position while it is being rotated. This attachment 
provides rotation of constant peripheral velocity to any 
size of round stock which may be placed in the machine 
and eliminates chucking and change speed gears. The 
machine may easily be changed for cutting structural 
shapes by dropping the drive rollers and replacing the 
adjustable bracket with a work-table plate. The main 
motor is a 10-hp., 3,600-r.p.m. unit. The new blade 
is of the standard hobbed type and is 2414 in. in di- 
ameter. 

Non-ferrous metals such as aluminum, brass, bronze, 
zinc, and babbitt, which have heretofore required a 
slow-speed cut-off saw, may now be handled on a high- 
speed friction saw. A special blade with sharp in- 
serted teeth makes this possible, increasing the cutting 
speed nearly 100 per cent for this type of material at 
the same time maintaining the same quality of cut. 
This machine is the same as the standard No. 0 fric- 
tion saw except that it has a positive screw feed which 
replaces the hand-lever and foot-treadle feed, and a 
more powerful, higher- speed motor. The blade is 24 
in. in diameter and is cooled with water through the 
same type of adjustable water head as on the stand- 
ard No. 0 saw. 


Westinghouse Automatic Welding Outfit 


HE Westinghouse Electric & Manufacturing Com- 

pany, East Pittsburgh, Pa., has brought out a rede- 
signed automatic welding outfit which it has designated 
the Weldomatic. The Weldomatic equipment is com- 
plete with electrode-feeding device, control cabinet and 
operator’s panel. It is designed to operate with equal 
Satisfaction from either Westinghouse variable-voltage 
or constant-voltage welding motor-generator sets. 

It automatically strikes and holds an arc between an 
electrode and the work to be welded without the aid of 
an operator other than to press the starting button. The 
feeding device is of a compact design which permits its 
ready application to work handling tools. The drive 
motor is mounted in a cylindrical frame which supports 
the nozzle assembly. The nozzle has adjustments for 
movement in two planes, and the nozzle assembly 
can be reversed easily to be either a right or a left as- 
sembly. 

The compact design is obtained by a new method of 
automatic arc control. This method permits the elimi- 
nation of all clutches, relays, springs, etc., which re- 
quire delicate adjustment and frequent renewal of wear- 
ing parts to insure satisfactory operation. The control 
units are mounted in a cabinet which may. be con- 
veniently located with respect to the head and operator’s 
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Simplified Weldomatic head showing the electrode-feeding 
device and cylindrical frame enclosing the driving motor 
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panel. A small motor-generator set in the cabinet auto- 
matically controls the head motor to change its speed 
and the direction of electrode feed as required by arc 
conditions. By means of this control, positive striking 
characteristics unusual sensitivity of response to arc 
conditions, and a rate of electrode feed exactly equal to 
the electrode consumption is obtained. During the weld- 
ing operation the control motor generator set is the only 
moving part in the control system. 

The operator’s panel has a rugged start-and-stop 
pushbutton station with large buttons to facilitate its 
operation with gloved hands. A rheostat controls the 
arc voltage, which 1s recorded on a voltmeter, over a 
wide range. A switch on the panel also permits the 
operator to reverse the direction of the headmotor to 
retract the electrode from the work under power. 


Pipe Threader with 
Universal Guides 


PIPE threader which incorporates, among other 

improved construction features, universal guides 

that automatically center the pipe, has been placed on 

the market by the Oster Manufacturing Company, 
Cleveland, Ohio. 

The new tool, designated as the Leader, threads and 

cuts pipe from 1 in. to 2 in. It is claimed that the 


Type No. 1A pipe threader furnished with a ratchet 
attachment 


universal pipe guides the radically different ratchet con- 
struction, the floating stud arrangement and fully ad- 
justable dies make the tool easy to operate and unusual- 
ly fast in threading and cutting operations. It is de- 
signed to thread nipples up to 2 in. with the same 
ease and speed as regular pipe. 

The Leader is available in either of two types—the 
No. 1, a plain tool without the ratchet device, and the 
No. 1A with the ratchet construction. The ratchet is 
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built directly around the dies where the strain of the 
pull ordinarily comes and more freedom of action is 
permitted when working close to a wall or in otherwise 
cramped quarters. On the ratchet-type tool, the ratchet 
can be set for forward or reverse or locked for use as 
a plain tool by turning of a control wheel. 


Bench Vise Adjust- 
able to Any Angle 


HE Oswego Tool Company, Oswego, N. Y., has 
placed on the market a sturdy bench vise, which 
has been designated as the Nutyp, the clamping jaws of 
which can be adjusted to any angle in relation to the 


Phantom view of the Oswego bench vise 


horizonta! center line of the vise. The body of the 
vise is in the form of a cylinder, through the center of 
which passes the main screw on the end of which is an 
adjustable collar nut. The vise jaws rotate around the 
main screw. Proper tension on the rotating jaws is set 
up by two machine screws on the main nut. The hori- 
zontal swivel is locked when the jaws grip the work. 


a NUTYP 
OSWEGO FOOLOG =a, 
OSWEGO; RY. —— Se 


Pipe held in a vertical 


position for threading 
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The pipe jaws and vise jaws are independent of each 
other, 

Since the horizontal cylinder swivel, in combination 
with the swivel base, permits holding the work at any 
desired angle, it is possible to hold pipe in a vertical 
position for threading. The top of the cylinder is flat- 
tened for use as an anvil. 


Flue Cutting and 
Polishing Machine 


OSEPH T. RYERSON & SON, INC., Chicago. 
has developed a flue cutter and polishing machine 
for locomotive flue shops where boiler tubes and flues 
are welded by the electric butt-weld method. This ma- 
chine combines the two operations of cutting off the fag 


Ryerson flue-cutting and polishing machine 


end of the tube or flue and polishing the end which is 
to be placed in the welder. The machine has a welded 
steel frame on which is mounted a bracket with two 
large spiral rollers to hold the tube. When a tube is 
placed in position an everhead drive roller which is 
operated by an air cylinder is brought down on the 
tube, rotating it over the two spiral rollers. This causes 
a slight scraping action against the tube, removing all 
the scale and exposing the bare metal. A separately 
operated cut-off attachment is mounted on the machine 
and is operated by an air cylinder arranged with an 
oil dash pot to provide slow movement of the arm. A 
cut-off disc at the end of this arm is brought down on 
the tube which is being rotated and cuts off the fag end 
of the tube while it is being polished. Both cylinders 
are operated from one air valve which allows the drive 
roller to come down first on the tube, to be followed 
by the cut-off disc. The machine is driven by a 5-hp. 
1,200-r.p.m. motor and will handle tubes from 11⁄4 in. 
to 6 in. in diameter. It is ssid that the machine will 
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effectively polish and cut off a flue in less than one 
minute. 


Lincoln Gas-Engine- 


Driven Welder 


HE Lincoln Electric Company, Cleveland, Ohio, 
recently placed on the market a welder driven by a 
gas engine for use where electric power is not available. 
The welder is of 200 amperes N.E.M.A. rating and is 
driven by a four-cylinder Waukesha engine, operating 
at 1,500 r.p.m. 
An idling device is incorporated, which automatically 
reduces the speed of the gas engine when welding op- 
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Two views of the Lincoln engine-driven welder 


erations cease and automatically accelerates the engine 
to proper speed as soon as welding is started. It is 
estimated by the builder that this device will reduce fuel 
consumption approximately 25 per cent as well as con- 
siderably reduce wear in the welder which will increase 
the life of the equipment. 

Another feature of the welder is the complete pro- 
tection afforded the machinery by the welded steel can- 
opy which totally encloses the outfit. Unified control is 
also incorporated in the new model. The operating con- 
trols are enclosed in a ventilated steel cabinet. 


VALVES AND Fittincs.—The new catalogue issued by the 
Reading Steel Casting Company, Inc., Bridgeport, Conn., covers 
Pratt & Cady iron and bronze valves and asbestos-packed cocks 
and Reading cast steel valves and fittings. It includes valuable 
information on the care and use of valves; floor stand and 
chain wheel applications; motor operator applications; drilling 
tables for iron, bronze and steel flanges, and a general section 
of useful information for the engineer, steamfitter and plumber. 
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THE NASHVILLE, CHATTANOOGA & St. Louis is coloring the 
locomotive hauling the Dixie Flyer dark maroon. This color 
is used on the tender, cab, jacket, cylinder casings, headlight, 
stack and bell bracket. The front end of the smoke box is 
being finished with a light graphite paint. The wheels and 
other parts of the locomotive beneath the running board are 
finished in black. 


Fewer Locomotives Awaiting Repairs . 


Fewer locomotives were in need of repair on the Class I 
railroads of the United States on July 1 than at any time 
since the railroads began the compilation of these reports in 
1920, the Car Service Division of the American Railway Asso- 
ciation has announced. The number was 7,453, or 13 per cent 
of the number on line. This was a reduction of 350 locomo- 
tives, or 4.5 per cent as compared with the best previous record 
established on June 1, at which time there were 7,803 locomo- 
tives, or 13.6 per cent, awaiting repairs. 

Locomotives in need of classified repairs on July 1 totaled 
4,152, or 7.2 per cent, a reduction of 305 compared with June 
15, while 3,301, or 5.8 per cent, were in need of running re- 
pairs, a decrease of 207 compared with June 15. Class I rail- 
roads on July 1 had 5,411 serviceable locomotives in storage 
compared with 5,592 on June 15. 


Southern Pacific Lounge 
Cars to Shed Heat 


THe SoutHERN PacirFic is using aluminum paint and anti- 
actinic window glass in its new lounge cars as a means of pro- 
tecting passengers from summer heat on cross-country trips. 
The aluminum paint is employed because of its heat-reflecting 
quality. It is expected to reduce materially the temperature of 
the car interior by keeping out from 20 per cent to 25 per cent 
of the sun’s heat. 

The special window glass, which “admits light but excludes 
heat,” has not been used heretofore in the cars of any American 
railway, but has been employed on trains in tropical India and 
Africa. This English-made glass, calorex, cuts off about 80 
per cent of the heat from the sun’s rays while transmitting 
about 65 per cent of the light. 


Automatic Train Pipe 
Connectors To Be Tested 
On Sepremper 19 a conference was held in the office of the 


director of the Bureau of Safety of the Interstate Commerce 
Commission at Washington for the purpose of determining a 


method of procedure and arriving at an agreement concerning, 


tests of automatic train pipe connectors which are proposed to 
be made by the American Railway Association as a result of a 
complaint filed with the Interstate Commerce Commission by 
the train service brotherhoods. The American Railway Asso- 
ciation has appropriated $100,000 to start the work. The facili- 
ties at Purdue University are available for carrying on the 
laboratory tests, which will be made under the direction of 
Harley S. Johnson, director of research of the American Rail- 
way Association. 

Present at the conference were representatives of the Bureau 
of Safety, the American Railway Association, and the brother- 
hoods. It was decided that the investigation would be carried 
on by the American Railway Association in co-operation with 
the Bureau of Safety and representatives of the brotherhoods; 
that the detailed conduct of the investigation would be under 
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* the direction of Mr. Johnson, and that the association will 


purchase the required number of the various devices selected 
for test and submit such devices to laboratory tests to deter- 
mine which, if any, show sufficient merit to warrant road 
tests under actual service conditions, the tests to be begun 
after all devices purchased have been received at the laboratory. 
Following the completion of the laboratory tests, the devices 
showing sufficient merit will be submitted to road tests under 
actual service conditions. 

The expenses of both the director of research and his staff 
and any expenses that may be incurred through purchase ot 
material or conducting the tests will be borne by the railroads 
and cleared through the American Railway Association. 


New York Central Buys 
35 Oil-Electric Switchers 


THe New YorK CENTRAL has ordered 35 oil-electric switching 
locomotives for use in its West Side yards in New York City. 
This is the largest order [more than $4,000,000] ever placed in 
this country for oil-electric power. These locomotives will be 
equipped with 300-hp. Ingersoll-Rand oil engines and 200-kw. 
generators of the General Electric Company. These locomo- 
tives, which will be assembled by the American Locomotive 
Company, may be operated by power furnished by an Exide 
storage battery of 219 cells weighing 17 tons; from the storage 
batteries and engine generator combined; from the third rail, 
or from an overhead collector. The fuel tanks have a capacity 
of 200 gal., which is sufficient to operate the engine at full load 
for about 10 hours. : 


Clubs and Associations 


C. T. Winkxess, fuel agent of the Chicago, Rock Island & 
Pacific, with headquarters at Chicago, has been appointed sec- 
retary-treasurer of the International Railway Fuel Association, 
succeeding L. G. Plant, president of the Railway Engineering 
Equipment Company, Chicago, who has resigned. 


Third National Fuels Meeting 


The third National Fuels Meeting, under the auspices of 
the Philadelphia Section of the Fuels Division, American. 
Society of Mechanical Engineers, will be held at Philadel- 
phia, Pa., October 7 to 10. The program is arranged for 
engineers interested in the production, use and conservation 
of fuels and will include papers on general subjects, such 
as economics of reclamation of anthracite culm, cleaning 
of anthracite, low temperature carbonization, etc., also papers 
on power plant, industrial and domestic operation, and smoke 
abatement. 

The following list gives name of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad 
clubs. ` 
Am Brikt Association. —T. L. Burton, Room 5605 Grand Central Ter- 

minal building, New York. . 
AMERICAN RatLway AssocitaTIoN Division V.—MecuanicaL.—V. R. 
Hawthorne, 431 South Dearborn St., Chicago. 
Division V—EguiemMent Painting Section.—V. R. Hawthorne, 
Chicago. Next meeting, Chicago. r . 
Division VI—PurcHases anv Stores.—W. J. Farrell, 30 Vesey 
St., New York. 
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AMERICAN Raitway Toot ForeMen’s Association.---G. G. Macina, 11402 
Calumet avenue, Chicage. 

AMERICAN Society OF MECHANICAL EnGineers.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor Railway Mechanical Engineer, 30 Church St., 
New York. 

AMERICAN Society FOR STEEL TREATING. -W. 
Ave., Cleveland, Ohio. 

AMERICAN SOCIETY FoR TESTING Materiacs.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN WELDING Soctety.—Miss M. M. 
street, New York. 

Associ1aTION oF RaiLway ELECTRICAL EnGinerers.—Joseph A. Andrucetti, 

& N. W., Room 411, C. & N. W. Station, Chicago, 111. Annual 
meeting Hotel Sherman, Chicago, Oct. 22-25. 


Caxapian RarLway Cius.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. Next meeting 
October 14, 8 p. m., at Windsor Hotel. Immigration will be dis- 
cussed by Col. J. S. Dennis, chief commissioner, Department of 
Colonization and Development, Canadian Pacific. 

Car FoREMEN’S AssocraTION oF CHicaco.—G. K. Oliver, 7836 So. Morgan 

~ street, Chicago, Ill. Regular meeting second Monday in each month, 
except June, July and August, Great Northern Hotel, Chicago, Ill. 
Next meeting October 14, 8 p.m.. Installation of officers and dance. 

Car Foremen’s AssociaTIon oF St. Lovis.—F. G. Weigman, 720 North 
Twenty-third street, East St. Louis, Ill. Regular meeting first 
Tuesday in each month, except June, July and August, at Broad- 
view Hotel, East St. Louis, Ill. 


Car Foremen’s Crus or Los Ancees.—J. W. Krause, 514 East Eighth 
St., Los Angeles, Cal. Meetings second Friday of each month in the 

z Pacific Electric Club building, Los Angeles, Cal. 

Centra RaiLway CLusB.—Regular meetings second Tuesday each month, 
except June, July and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE CAR INSPECTORS AND CAR FOREMEN’S ASSOCIATION.- — 
See Master Car Builders’ and Supervisors’ Ass’n. 

CiıļcisNati RaiLway CLuB.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular mecting second Tuesday, February, May, September and 

l November. 

CreveLtanp RaiLway Cius.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September at Hotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL RarLroap Master BLACKSMITHS Association- —W. J. 

Winkless, Room 707, 


H. Eiseman, 7016 Euclid 


Kelly, 29 West Thirty-ninth 


Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. 
INTERNATIONAL RAiLWay Fuet Assocration.—C. T. 
LaSalle Street Station, Chicago. 


INTERNATIONAL RAILWAY GENERAL ForEMEN’s AssocraTion.—William Hall, 
1061 W. Wabash street, Winona, Minn. 

Lovistana Car DEPARTMENT AssociatTion.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 

Master BOILERMAKERS’ Assoctation.—A. F. Stiglmeier, acting secretary, 
care of New York Central, 138 North Allen street, Albany, N. Y. 

Master Car BUILDERS’ AND Supervisors’ AssocraTion.—A. S. 

master car builder, Belt Railway of Chicago, Chicago. 

Encianp Rattroap Crius.—W. E. Cade, drs 683 Atlantic Ave., 

Mass. Regular meeting second Tuesday in each month, 
excepting June, July, August and September, Copley-Plaza Hotel, 
Boston. ext meeting October 8, 6:30 p.m. Paper on an American 
view of English transportation will be presented by Professor Kent 
T. Healy, Yale University. 

New York RatLtroap Crus—Meetings third Friday in each month, except 
une, July and August, at 29 West Thirty-ninth St., New York. 
are M. E. Hartman, acting secretary, 26 Cortlandt street, New 
ork. 

Paciric Raitway Cius.—W. S. Wollner, P. O. Box 3275, San Francisco, 
Cal. Regular meetings, second Tuesday of each month in San 
Francisco and Oakland, Cal., alternately. Next meeting October 
11. The Newest Locomotive Economy Appliances will be discussed 
by William G. Tawse, service engineer of the Superheater Company, 
and V. Villet, service engineer of the Westinghouse Air Brake Com- 
pany. 

Rattway Car Department Orricers’ Assocration.—See Master Car 
Builders’ and Supervisors’ Association. 


Rartway CLUB oF GREENVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greenville, Pa. Meetings third Thursday of each month, except 
June, July and August. 

Raitway CLUB or Pitrtssurcu.— J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 

X June, July and August. Ft. Pitt Hotel, Pittsburgh, Pa. 

Sr. Louvis RarLway CLuB.—B. W. Frauenthal, M. P. O. Drawer 24 St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

SOUTHERN AND SOUTHWESTERN RarLway CLuB.—A. T. Miller, P. O. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January. 
March, May, July, September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

SouTHWEsT Master Car BUILDERS’ AND SUPERVISORS’ ASSOCIATION.—See 
Master Car Builders’ & Supervisors’ Association. 

TRAVELING ENGINEERS’ AssociaTIon.—W. O. Thompson, 1177 East Ninety- 
cighth St., Cleveland, Ohio. 

Westers RaiLway CLusB.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 


Sternberg, 


New 
Boston, 


CAMPBELL 


2-8-0 type locomotive with welded tender tank built for the 
Campbell’s Creek by the Baldwin Locomotive Works in 1922 


32,600 lb.; 20-in. by 24-in. cylinders; 
drivers; boiler pressure, 200 Ib. 


Tractive force, 50-in. diameter 
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Supply Trade Notes 


Howard Mutt, manager of railroad sales of the Warren 
Tool & Forge Company, Warren, Ohio has been promoted to 
vice-president. 


Perry W. Ouver, representative of the Sullivan Machinery 
Company at El Paso, Tex. has been promoted to manager of 
the San Francisco, Cal., office to succeed Ray P. McGrath, who 
died on August 25. 


O. G. NewMann, formerly assistant manager of the Cincin- 
nati, Ohio warehouse of the Jones & Laughlin Steel Corpora- 
tion, has been appointed representative of the Inland Steel 
Company with headquarters at Chicago. 


Grorce R. Harrison has been appointed Cleveland representa- 
tive for the Reading Chain & Block Corporation, Reading, Pa. 
Mr. Harrison will have his headquarters at 362 Rockefeller 
building, Cleveland, Ohio. 


At A Specrat. MEETING of the directors of the Independent 
Pneumatic Tool Company, Chicago, Ralph S. Cooper, first 
vice-president, was elected president to succeed John D. Hurley, 
who died on August 15. 
Neil C. Hurley was 
elected a member of 
the executive committee 
and Raymond J. Hurl- 
ey was elected a direc- 
tor. Mr. Cooper grad- 
uated from Cornell 
University in 1903 with 
a degree in mechanical 
engineering and imme- 
diately entered the em- 
ploy of the Independent 
Pneumatic Tool Com- 
pany. After a year in 
the shop he became as- 
sociated with the sales 
department and shortly 
after was promoted to 
manager of the New 
York office and then to 
eastern manager. In 
1917 he was elected 
vice-president in charge of eastern sales and was transferred to 
Chicago in 1918 as vice-president and general sales manager. 
He spent 1920 and 1921 in Europe, opening the company’s 
office in Great Britain and establishing Thor agencies through- 
out the continent. On his return to the United States in 1921 
he also became general manager in charge of all departments 
of the company, which work he has carried on for the last 
eight years. 


Ralph S. Cooper 


E. T. Wane has been appointed representative of the Davis 
Brake Beam Company, Johnstown, Pa., for the South Atlantic 
states. Mr. Wade’s office is at 1222 Mutual building, Rich- 
‘mond, Va. 


Brake C. Hooper has been appointed sales manager of the 
Baker Industrial Truck division of the Baker-Raulang Com- 
pany, Cleveland, Ohio. Mr. Hooper will continue also to have 
charge of the company’s railroad department. 


THE Jouns-MANSvVILLE Corporation, New York, has com- 
pleted arrangements with the Insulite Company, Minneapolis, 


Minn., for the manufacture by the latter company of insulat- 
ing lumber to be made to Johns-Mansville specifications for 
sale by Johns-Mansville in the territory west of the Allegheny 
mountains. No other arrangements with the Insulite Com- 
pany or the United States Gypsum Company, Chicago, have 
been considered and the rumors of a probable merger at any 
time are wholly without foundation. 


Tue GENERAL Evectric Company will on October 1 consoli- 
date its 14 wholesale distributing corporations into the General 
Electric Supply Corporation of Delaware. No change in own- 
ership is involved, but the consolidated company will be able to 
supply equipment and apparatus through any one of 76 houses 
through the interchangeability of stocks. C. E. Patterson will 
be president and Gerald Swope, president of the General Elec- 
tric Company, will be chairman. 


F. B. CaLpweELt, vice-president of the Chicago plant of the 
Link-Belt Company, has resigned on account of ill health. W. 
C. Carter, vice-president in general charge of production at all 
the company’s plants, will assume the duties of vice-president 
and general manager of the Chicago plant. E. J. Burnell, man- 
ager of the Pittsburgh office, has been appointed sales manager 
of the Western division, with headquarters at the Chicago 
plant, and Nels Davis will succeed Mr. Burnell as manager of 
the Pittsburgh office. 


H. PauL Cieaver has been appointed superintendent of the 
Philadelphia plant of the J. G. Brill Company, succeeding O. 
C. Kahler who resigned recently on account of ill health. Mr. 
Cleaver, after graduating as a mechanical engineer from the 
University of Delaware in 1918, became associated with the 
Harlan plant of the Bethlehem Shipbuilding Corporation, Wil- 
mington, Del. In 1920 he was appointed general foreman of 
the car department, and the following year became assistant 
superintendent. In 1926 he left that position to join the en- 
gineering staff of the J. G. Brill Company and the following 
year was appointed general foreman. Early in 1929 he was 
appointed assistant superintendent and now becomes superin- 
tendent of the Philadelphia plant as above noted. 


Joun D. Hury, president of the Independent Pneumatic 
Tool Company, died suddenly on August 15. Mr. Hurley was 
born at Simsbury, Conn. After receiving his education at 
Galesburg, Ill., he en- 
tered railway service 
with the Chicago, Bur- 
lington & Quincy and 
was later in the employ 
of the Louisville & 
Nashville at Louisville, 
Ky. After this he took 
an active part in the 
building of railroads in 
Mexico. In 1898, he, 
with his brother Ed- 
ward N. Hurley, Sr., 
organized the Standard 
Pneumatic Tool Com- 
pany, which was one of 
the first concerns to in- 
troduce air tools in rail- 
road shops and other 
industries. On March 
1, 1902, this company 
was absorbed by the 
Schwab interests and 
Mr. Hurley became identified with the Rand Drill Company of 
New York. In 1905 he returned to Chicago and organized the 
Independent Pneumatic Tool Company. 


John D. Hurley 


THE CENTRAL ALLOY STEEL CORPORATION has completed the 
construction, and has started the operation of what is claimed 
to be the largest nitriding furnace in the world at its Canton, 
Ohio, works. The new furnace will be utilized to promote the 
use of nitralloy, one of the important new alloys being pro- 
duced by the company under Krupp licenses. When case- 
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hardened by the nitriding process, nitralloy becomes the hardest 
known steel surface. The nitriding process is applied after the 
metal has been fabricated into the finished part, and the com- 
pany has placed the facilities of the new nitriding furnace at 
the disposal of manufacturers, who, at present, lack such 
equipment, enabling them to make tests with nitralloy before 
installing their own nitriding equipment, which is said to be 
a relatively simple process. Because of the size of the furnace, 
the company has been nitriding parts up to 23 ft. long, includ- 
ing such large pieces as crosshead guides for locomotives. 


L. R. Gurley, associate editor of the Railway Age and the 
Railway Mechanical Engineer, has resigned to become editor of 
Welding, a new magazine to be published by the Steel Publi- 
cations, Inc., Pitts- 
burgh, Pa. Mr. Gur- 
ley is a graduate of the 
Altoona, Pa., high 
school. He entered the 
University of Pitts- 
burgh in 1916, and af- 
ter completing a four- 
year course in railway 
mechanical engineering 
he became a special 
apprentice at the Al- 
toona shops of the 
Pennsylvania. He com- 
pleted this three-year 
apprenticeship course 
in the spring of 1923, 
graduating as a motive 
power inspector and 
being placed in the of- 
fice of F. E. Grimshaw, 
superintendent of mo- . 
tive power, at Pitts- 
burgh. He continued in this capacity until he joined the edi- 
torial staff of the Railway Age and the Railway Mechanical 
Engineer on May 6, 1924. Mr. Gurley has been an active 
member of the American Welding Society for the past five 
years and is at the present time a member of the Revision of 
By-Laws Committee of the National Mectings and Paper 
Committee and second vice-chairman of the New York Sec- 
tion of the Society. He is also an associate member of the 
American Society of Mechanical Engineers and a member of 
the New York Railroad Club. 


L. R. Gurley 


ANNOUNCEMENT WAS MADE recently of the appointment of 
Don C. Wilson as assistant to the president of the E. A. Lundy 
Corporation with headquarters in New York and of the ap- 
pointment of W. F. Bauer as western manager for the com- 
pany with headquarters at Chicago. Mr. Wilson was edu- 
cated in the Public Schools of Broken Bow, Neb., and the 
Nebraska State University, completing his course in electrical 
engineering in 1907, after which he engaged in electrical work 
with the Stone & Webster Construction Company at Seattle; 
the U. S. Navy Yard, Bremerton; the Pacific Gas & Electric 
Company, Los Angeles; the Independent Telephone Company, 
Omaha; the Union Pacific Railroad, Omaha; Central of 
Georgia at Savannah and the Delco Light Company of Chatta- 
nooga. In 1920 he became assistant sales manager for the 
Edison Storage Battery Company in charge of the railway 
department, later becoming general sales manager of that com- 
pany which position he held at the time of his affiliation with 
the E. A. Lundy Company. 

Mr. Bauer has had a wide railway experience with the Pull- 
man Company as electrical foreman at Jersey City, N. J., with 
the Missouri Pacific as chief electrician at St. Louis, Mo., 
with the Electrical Storage Battery Company as sales engineer 
and with the U. S. Light & Heat Corporation as western 
railroad manager. Until recently he occupied the position of 
western railroad manager for the Edison Storage Battery 
Company. Mr. Bauer is past president of the Railway Elec- 
trical Supply Manufacturers’ Association and is now president 
of the Railway Electrical Pioncers’ Club. Mr. Bauer will have 
charge of the new offices of the F. A. Lundy Corporation 
recently opened at 1809 Fngineering building, Chicago. 
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Trade Publications 


Copies of trade publications described in the column 
can be obtained by writing to the manufacturers. State 
the name and number of the bulletin or catalog desired, 
when mentioned in the description. 


ENGINE Inpicators.—Recent developments in the line of 
Maihak engine indicators are described and illustrated in Bul- 
letins 1262, 1263 and 1264 issued by the Bacharach Industrial 
Instrument Company, 7,000 Bennett street, Pittsburgh, Pa. 
These indicators are for Diesel, gas and steam engines; am- 
monia compressors and pumps; for speeds up to 2,200 r.p.m., 
and for pressures up to 5,000 1b. 


‘ 


LatHEs.——“The Proper Machine for the Job” is the title of 
an unusual booklet issued by the Jones & Lamson Machine 
Company, Springfield, Vt. The booklet is so designed as to 
hold within its folds a number of half-tone illustrations of 
Jones & Lamson machines, each of the illustrations being in 
loose-leaf form and giving a brief description of the out- 
standing features of each machine. 


MACHINERY AND Toots.—An attractive leather-bound cata- 
logue, No. 139, has been issued by the Brown & Sharpe Manu- 
facturing Company, Providence, R. I. This general catalogue 
contains complete listings of milling, grinding, screw and gear 
cutting and hobbing machines and attachments, also a listing 
of tools, arbors, cutters, etc., siniilar to that contained in Small 
Tool Catalogue No. 31 prepared especially for mechanics and 
others interested primarily in machinists’ tools. 


AMERICAN STEEL FOUNDRIES’ DEVELOPMENTS.—The contribu- 
tions of the American Steel Foundries in the way of research 
and development of railroad products from 1894 to 1929, or 
covering a period of 35 years, are outlined in a highly inter- 
esting and unusually attractive 35-page booklet recently issued 
by this company. The booklet is replete with illustrations of 
research and testing equipment as applied to railroad products, 
and the subject matter is presented in such a way as to hold 
the interest throughout. It is divided into six sections cover- 
ing the development of the cast steel bolster and truck side 
frame; the Davis steel wheel; a roller bearing truck wheel 
unit; quality springs and brake beams; the automatic coupler ; 
and a section on the facilities for general research and develop- 
ment work. 
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Personal Mention 


General 


JAMES GRANT, shop superintendent of the Atlantic Coast Line 
at Tampa, Fla., has been appointed superintendent of motive 


power, with headquarters in the same city, succeeding James 
Paul. 


F. W. Scuuttz, mechanical superintendent of the Kansas 
City, Mexico & Orient, has been appointed superintendent of 
shops of the Atchison, Topeka & Santa Fe, with headquarters 
as before at Wichita, Kan. 


F. P. PFAHLER, assistant to the chief of motive power and 
equipment of the Seaboard Air Line, has been appointed to 
the newly created position of assistant to the general super- 
intendent of motive power, with headquarters at Savannah, Ga. 


E. H. Roy, master mechanic of the South Carolina division 
of the Seaboard Air Line, has been appointed superintendent of 
motive power of the Northern district, with headquarters as 
before at Savannah, Ga., succeeding C. S. Patton. 


G. G. Lyncu, assistant mechanical engineer of the Atlantic 
Coast Line, with headquarters at Wilmington, N. C., has been 
appointed mechanical engineer-equipment, with headquarters 
in the same city. 


F. R. Mays, general superintendent of the Yazoo & Mis- 
sissippi Valley with headquarters at Memphis, Tenn., has been 
appointed general superintendent of motive power of the Il- 
linois Central with headquarters at Chicago, succeeding R. W. 
Bell, who has resigned. 


JaMEs PAuL, superintendent of motive power of the Atlantic 
Coast Line at Tampa, Fla., has been appointed general super- 
intendent of motive power, with headquarters at Wilmington, 
N. C. Mr. Paul was born at Lanarkshire, Scotland, in 1869. 
He entered railroad service in 1885 with a predecessor of the 
Atlantic Coast Line as car inspector’s helper. He was later 
transferred to the machine shop as an apprentice. Upon the 
completion of his apprenticeship, Mr. Paul served successively 
as air brake repairman, enginehouse foreman and general 
foreman. In 1906 he became master mechanic; in November, 
1925, was promoted to the position of assistant superintendent 
of motive power, and in March, 1927, appointed superintendent 
of motive power. 


Shop and Enginehouse 


W. P. THRUNE, enginehouse foreman of the Chicago, Bur- 
lingon & Quincy at La Crosse, Wis., has been promoted to 
the position of general foreman, with headquarters at Kansas 
City, Mo. 


Watter M. MEbLock, enginehouse foreman of the St. Louis- 
San-Francisco, has been promoted to the position of general 
foreman, locomotive department, with headquarters at Kansas 
City, Mo., succeeding J. D. Knox, deceased. 


D. R. Davis, enginehouse foreman of the Chicago, Mil- 
waukee & St. Paul at Montevideo, Minn., has been promoted 
to the position of general foreman, loccmotive department, with 
headquarters at Kansas City, Mo. 


Master Mechanics and Road Foremen 


Grorce Moti, road foreman of engines of the Wilmington 
and Columbia division of the Reading, has been retired after 
fifty-four years’ service. 


Peter C. Cassipy has been appointed road foreman of engines 
of the Wilmington and Columbia division of the Reading, suc- 
ceeding George Moll. 
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F. W. BuckpiTT, assistant superintendent of shops of the 
Boston & Maine at Billerica, Mass., has been promoted to the 
position of master mechanic of the Fitchburg division, with 
headquarters at Greenfield, Mass. Mr. Buckpitt was born on 
March 17, 1887, at Sarina, Ont., and received a high school 
education. He entered railroad service in January, 1904, as a 
machinist apprentice on the Grand Trunk at Port Huron, Mich. 
From 1908 until 1909 he was a machinist in the locomotive 
shops of the United States Steel Corporation, Chicago, and 
for the following three years was enginehouse foreman of the 
Elgin, Joliet & Eastern at Gary, Ind. From 1912 until 1914 
he served as enginehouse foreman of the San Antonio & 
Arkansas Pass at Kenedy, Tex., returning in the latter year 
to the employ of the United States Steel Corporation at Gary, 
Ind., as locomotive shop foreman. He went overseas in 1917 
and upon his return in 1919 accepted the position of mechanical 
foreman of the Youngstown Sheet & Tube Company, Indiana 
Harbor, Ind. He remained in that position until 1924 when he 
entered the employ of the Chicago Junction as a machinist and 
chief piecework inspector at Chicago. Mr. Buckpitt was ap- 
pointed assistant superintendent of shops of the Boston & 
Maine at Billerica in 1927. 


Car Department 


M. A. WILLIAMSON has been appointed car foreman of the O. 
W. R. R. & N. unit of the Union Pacific, with headquarters 


at Umatilla, Ore. 


M. J. McCarrrey, general car foreman of the St. Louis- 
San Francisco at Springfield, Mo., has been transferred as 
general car foreman to Kansas City, Mo. 


J. C. Exas, foreman passenger car department, of the At- 
chison, Topeka & Santa Fe at Topeka, Kans., has been pro- 
moted to the position of general foreman, freight car depart- 
ment. 


Purchases and Stores 


SAMUEL SNEDDON, district storekeeper of the Canadian 
National at Winnipeg, Man., has been transferred to Toronto, 
Ont., to succeed J. H. Brown. 

t 

CHARLES S. ARGYLE, district storekeeper of the Canadian 
National at Saskatoon, Sask., has been transferred to Edmor- 
ton, Alta., succeeding S. E. Keillior. 


Stewart E. Keiiior, district storekeeper of the Canadian 
National at Edmonton, Alta., has been transferred to Winni- 
peg to succeed Samuel Sneddon. 

Cuartes B. Waicut, storekeeper of the Canadian National 
at Point St. Charles, Que., has been promoted to district store- 
keeper at Saskatoon, Sask., succeeding C. S. Argyle. 


C. W. KINNEAR, assistant general storekeeper of the Penn- 
sylvania at Altoona, Pa., has been appointed assistant general 
storekeeper, with headquarters at Philadelphia. 


H. L. TAYLOR has been promoted to purchasing agent of the 
Western region of the Canadian National with headquarters at 
Vancouver, B. C. 


J. H. Brown, district storekeeper of the Canadian National 
at Toronto, Ont., has been promoted to assistant general store- 
keeper of the Atlantic region, with headquarters at Moncton. 
N. B. 

W. E. F. Kirk, division storekeeper of the Atchison, Topeka 
& Santa Fe at Ottawa, Kan., has been promoted to general 
lumber supervisor at Topeka, Kan. 
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A. B. Sears, storekeeper of the Atchison, Topeka & Santa 
Fe at Waynoka, Okla., has been appointed division store- 
keeper with headquarters at Ottawa, Kan. 


MONTGOMERY SMITH, assistant general purchasing agent of 
the Pennsylvania, with headquarters at Philadelphia, has re- 
tired from active duty under the company’s pension regula- 
tions. 


W. E.  WIıLFoRD, assistant purchasing agent of the Ontario 
district of the Canadian Pacific, has been promoted to pur- 
chasing agent of that district, with headquarters as -before at 
Toronto, Ont. 


Haro_p Witson, chief clerk to the assistant to the president 
of the Union Pacific, has been promoted to the position of 
assistant to the general purchasing agent, with headquarters at 
Omaha, Neb. 


F. W. Mant, general purchasing agent of the Southern 
Pacific, with headquarters at San Francisco, Cal., after more 
than thirty years of service, has been granted a leave of absence 
pending retirement. The jurisdiction of F. W. Taylor, pur- 
chasing agent at San Francisco, has been extended to cover 
activities heretofore handled by the general purchasing agent. 


Georce C. Situ, purchasing agent of the Union Pacific, 
with headquarters at Omaha, Neb., retired from active duty 
on July 1, at the age of 70 years, after 43 years of continuous 
service with that railroad. The position of purchasing agent 
of that unit of the system has been abolished and those duties 
will be taken over by the general purchasing agent of the 
system. 


Obituary 


NatHaAniet M. Rice, vice-president iri charge of purchases 
and stores of the New York, New Haven & Hartford, with 
headquarters at New Haven, Conn., died at a hospital in that 
city on September 4. 
Mr. Rice, who had 
been on a leave of ab- 
sence on account of ill 
health since early in 
June, was born on De- 
cember 28, 1863, at 
Rome City, Ind., and 
was educated in the 
public schools of that 
city. He entered rail- 
way service in May, 
1887, as a brakeman on 
the Gulf, Colorado & 
Santa Fe, later serving 
in several positions in 
the transportation and 
stores department of 
the same road. From 
April, 1901, to April, 
1903, he was assistant 
general storekeeper of 
: the Atchison, Topeka 
& Santa Fe, Coast Lines. He was then appointed general 
storekeeper in charge of material, fuel and stationery. On 
November 13, 1913, he was appointed general purchasing officer 
of the St. Louis-San'Francisco, with headquarters at St. Louis, 
Mo. From 1915 °to 1916 he was third vice-president in charge 
of purchases, and from 1916 to 19f9, second vice-president of 
the same road. Mr. Rice served as yiee-president of the Pierce 
Oil Corporation from 1919 to 1920, then becoming general 
purchasing agent of the New Yi sA cew Haven & Hartford 
and also of the Central New d and New England 
Steamship Company. In Jun 4 fr. Rice was promoted 
to the position of vice-preside charge of purchases and 
stores. : 


Nathaniel M. Rice 
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Railroads Save 


With Timkens 


Timken Bearings cut car journal maintenance 
costs almost to the vanishing point. 


Hot boxes are eliminated, for Timkens are prac- 
tically friction-free. 


Less lubricant is needed and none is wasted be- 
cause Timkens operate in oil-tight housings. 


Lubrication inspection is greatly reduced. 


Other worth-while savings are represented by 
the reduction of starting resistance (88%), and 
general conservation of motive power. 


And the exclusive combination of Timken tapered 
construction, Timken POSITIVELY ALIGNED 
ROLLS and Timken steel which makes these 
economies possible, also promotes greater riding 
comfort for passengers through jerkless starts 
and stops and smoother running. 


THE TIMKEN ROLLER BEARING CO. 
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Stephenson and the Rainhill Trials 


O NE hundred years ago trom October 8 to 14, 
occurred the famous Rainhill trials conducted in 
England on the Liverpool & Manchester Railway, then 
under construction, which established beyond all doubt 
the future of the railroad as the principal medium of 
inland transportation and of the steam locomotive as 
its source of hauling power. These trials did not mark 
the invention of the steam locomotive, nor did they 
mark the beginning of its commercial application. 
George Stephenson himself had developed and used lo- 
comotives in tramway haulage between the mines and 
the River Tyne in England over a considerable period 
of years, beginning in 1814. The success of the 
“Rocket,” which won the prize offered by the directors 
of the Liverpool & Manchester, was the fruit of these 
years of experience of George Stephenson and his son, 
Robert, in building and in operating steam locomotives 
for this specialized type of haulage, as well as of the 
mature judgment of George as to the economic possi- 
bilities of steam motive power for general rail trans- 
portation purposes. 

Considering the tremendous importance of the out- 
come of the Rainhill trials in firmly establishing the 
future of the steam railroad as a saver of time and 
an annihilator of distance, we are printing elsewhere in 
this issue an article in which Herbert T. Walker reviews 
the intensely interesting career of George Stephenson 
and describes the Rocket and its performance. 

Steam railroad transportation in America is now 
in the midst of a period of centenary anniversaries. 
Several railroads have already passed the century mark. 
Notable among these is the Baltimore & Ohio; not 
only the railroad itself, but the present corporation, 
had its inception in 1827. The “Tom Thumb,” credited 
with being the first locomotive built in America, ran on 
the rails of the Baltimore & Ohio within a matter of 
a few months following the Rainhill trials. John 
Stevens had operated a model of a steam locomotive 
at Hoboken, N. J., in 1825, as a part of a campaign 
which he had long conducted to interest the states of 
New York, New Jersey and Pennsylvania in the build- 
ing of railroads. The Delaware & Hudson, then the 
Delaware & Hudson Canal Company, had imported the 
“Stourbridge Lion” from England and it had made its 
demonstration run on a short section of track near 
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Honesdale, Pa., a few months prior to the date of the 
Rainhill trials. None of these locomotives, however, was 
very practicable, mechanically; their practical results 
were confined to the development of a wider interest in 
America in the problems of producing better machines. 
At the Rainhill Trials Stephenson presented a locomo- 
tive possessing the fundamental elements of boiler ca- 
pacity which have been essential features of all later 
steam locomotives. The Rocket demonstrated with 
finality, that speeds higher than the reaches of the pop- 
ular imagination of that day were entirely practicable 
mechanically. 

The significance of the Rainhill trials is not alone the 
result of the success of the Stephensons (father and 
son) as designers and builders of locomotives. It is 
perhaps as much due to George Stephenson’s experi- 
ence and ability as a pioneer railroad builder, a phase 
of his career which has been obscured by the associ- 
ation of his name with the Rocket. 

As pointed out in the article already referred to, 
George Stephenson was the chief engineer in charge of 
building the Liverpool & Manchester Railway, and this 
was the second major project of this kind with which 
he had been thus connected. As the result of his 
earlier experience in operating steam locomotives in 
mine haulage, he had learned both the possibilities and 
limitations of traction by means of smooth wheels on 
smooth rails; he had learned the importance of the 
elimination of gradients to the fullest possible extent 
in the construction of railroads or tramways, whether 
the motive power was to be steam or horses. In these 
respects he was considerably in advance of the en- 
gineering ideas of his time. His knowledge of the 
economics of railroad transportation and his success in 
securing the support of the directors of the Liverpool 
& Manchester in carrying out his advanced ideas 
formed the foundation upon which the commercial suc- 
cess of the application of the steam locomotive on the 
Liverpool & Manchester was built. 

The writer of the article brings out a fact that is 
probably not very generally known: that George Step- 
henson shared the prize awarded by the directors of 
the Liverpool & Manchester with one of its officers, 
who suggested the idea of the multitubular boiler, a 
feature of the Rocket and its successors built by the 
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Stephensons which played no small part in the ability 
of these locomotives to develop sufficient capacity to 
make them commercially practicable units. This, and 
the use of the exhaust steam to produce an induced 
draft are the two principal features which gave the 
Rocket a speed and capacity which left no doubt as to 
its vast superiority over other means of moving traffic 
in long distance transportation. Notwithstanding the 
share which others had in making the Rocket itself a 
success, however, George Stephenson merits all the 
credit he has received for his connection with the Rain- 
hill trials. His persistence in advocating the use of the 
steam locomotive as the motive power for the new rail- 
road throughout the construction period had much to 
do in influencing the directors of the Liverpool & Man- 
chester to authorize the Rainhill trials. 


The Car Foreman and 
Brake Maintenance 


N one of the ablest papers presented before the 
Car Foremen’s Association ot Chicago last season, 
L. M. Carlton, mechanical expert of the Westinghouse 


Air Brake Company, urged that car foremen do not © 


overlook the importance of air-brake maintenance in 
properly apportioning their time between many widely 
varying activities and responsibilities. He explained the 
advantages of keeping regular, properly-trained em- 
ployees on brake maintenance work and encouraging 
apprentices to learn as much as possible about brake 
operation, maintenance and testing. Car foremen, 
themselves, need not necessarily be technical air-brake 
experts but should have a working knowledge of the 
brakes in order to supervise air-brake testing and main- 
tenance work effectively, correct local conditions justly 
criticised, defend their own departments against criti- 
cism for conditions over which they have no control and 
enable them to answer intelligently and concisely all 
correspondence regarding air-brake matters. 

The Bureau of Safety and the Mechanical Division 
rules governing the maintenance of air brake and sig- 
nal equipment represent the minimum requirements 
and, with the active support and interest of car super- 
visors, are not only fairly easy to observe but are re- 
sponsible to no small extent for the present improved 
status of air-brake operation. Appealing for con- 
tinued improvements in maintenance standards, as fos- 
tered by the present regulations governing annual in- 
spection and conditioning operations, Mr. Carlton says: 
“How is the car foreman to know that air brake main- 
tenance is keeping pace with the requirements? Do 
you wait until the complaints from other places reach 
you, and then get busy, or do you make occasional tests 
of several stenciled triple valves in the air brake room? 
Do you occasionally make tests of several ‘annually 
maintained’ or ‘in date tested’ cars? Do you occasion- 
ally check up on the condition of test racks, yard test 
trucks or single-car testers? If not, you are failing to 
take the interest you should and are losing much valu- 
able information by which you could profit. These tests 
should be open; all workmen to know about them and 
understand that memoranda will be made of what is 
found, with credit given for work well done.” 

Car foremen can, perhaps, perform no greater single 
service in the interests of improved air brake mainten- 
ance and operating conditions than to check their 
source of air supply and make sure that an adequate 
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amount of dry air at uniform pressure is available. 
This is particularly necessary for yard charging and 
testing lines because water interferes with the triple- 
valve lubrication and when the temperature drops below 
freezing, ice is formed and produces erratic air-brake 
action. 

Insufficient or extremely variable air pressures are 
not conducive to effective testing. For single-car test- 
ing, for example, with freight brake equipment, a line 
pressure of 70 lb. per sq. in. is usually required, and 
this pressure should be held practically constant during 
any test period. Suppose, for example, that a release 
test is being made following a 15-lb. reduction in brake- 
pipe pressure. If the line pressure increases before the 
release is made, a driving head of 20 lb. per sq. in. 
or more of air pressure will pass a defective triple 
valve, whereas a reduction in line pressure, possibly 
reducing the driving head to 10 Ib. per sq. in., presents 
an unnecessarily severe test and will probably result in 
condemning triple valves which, when removed and 
taken to the test rack, are found to meet the release test 
satisfactorily. Where yard line pressures are high and 
variable, the difficulty can usually be solved by placing 
a carefully maintained and regulated reducing valve in 
the yard line and setting it at the desired brake-pipe 
test pressure. 

In closing his address, Mr. Carlton well stressed the 
importance of car foremen welcoming the visits of the 
general air brake inspector or supervisor who, with his 
specialized experience, is not only desirous but well 
fitted to help solve air brake difficulties. It will also 
unquestionably be helpful for car foremen to call the 
attention of their superiors occasionally to local con- 
ditions which make proper brake maintenance difficult. 
The higher the rank of car-department officers, the 
more they realize the necessity of keeping everlastingly 
at this problem of air-brake testing and maintenance 
and the more willing they are to listen to recommenda- 
tions which hold promise of further improvement. 


The Annual Meeting 
of the A. S. M. E. 


PPEARING in the news section of this issue are 

two items that pertain to the railroad activities 
of the American Society of Mechanical Engineers. One 
of the items gives the results of the election of officers 
for the Railroad Division, while the other announces 
the consolidated program of papers, considered to be 
of interest to railroad mechanical department officers, 
that are to be presented during the annual meeting of 
the society, December 2 to 6, 1929. At the present 
time the Railroad Division is one of the strongest and 
the best organized of any of the professional divisions 
in the society. During the past year, the registration 
in the Railroad Division has increased from 1,131 to 
1,200. Four years ago the registration in the division 
was slightly over 400. 

Only six of the papers included in the program for 
the annual meeting in December are strictly railroad 
papers. These papers are to be presented at sessions 
of the Railroad Division, The other papers are on sub- 
jects pertaining to heat treatment of steel, machine-shop 
practice, material handling, etc., and have been selected 
from the annual meeting program by a committee of 
mechanical engineers employed in both the railroad and 


Vol. 103, No. 11 


railway supply industries as being of more or less in- 
terest to men engaged in the manufacture and main- 
tenance of railroad equipment, appliances or materials. 

The railroads of the United States are passing 
through a period of transition in which the tendency 
to concentrate repair work at large shops having mod- 
ern facilities and layouts is the important development. 
This makes it more necessary than ever before that me- 
chanical department officers go outside of their own 
shops to study the methods and processes used in other 
industries, the work of which presents problems similar 
to those found in maintenance of equipment work. 
This applies particularly to the utilization and develop- 
ment of machine tools and shop equipment. Important 
developments have occurred during the past year in the 
manufacture and use of high-speed cutting tools. Six 
papers and reports on different phases of this subject 
are included in the program. The annual meeting this 
year should attract a large attendance of railroad me- 
chanical department officers. 


Further Enginehouse Economies 


T a recent staff meeting of locomotive department 

supervisors on a large railroad system in the west, 
several highly pertinent suggestions were advanced re- 
garding ways and means by which additional economies 
can be secured in enginehouse operation and loco- 
motive maintenance. Without doubt, the most im- 
portant single opportunity is afforded by the more gen- 
eral extension of locomotive runs which decreases the 
number of power units required to be handled at indi- 
vidual terminals with consequent important savings in 
labor, material and fuel. Without constant watchful- 
ness, there is a tendency to maintain a greater number 
of locomotives at engine terminals than the service 
actually requires and this means an unnecessary ex- 
pense in all the items of enginehouse: operating cost, 
including both maintenance and general conditioning 
operations. 

While much has been accomplished in increased 
power utilization, the surface has in reality been little 
more than scratched as regards potential economies 
which can be realized. Particularly in large terminals, 
road power can often be handled in such a way as to 
institute turn-around runs and utilize locomotives from 
one division for short trips on connecting divisions with 
a resultant increase in mileage and reduced number of 
locomotives required at individual terminals. With the 
co-operation of the operating department, switching 
power also can frequently be assigned so as to reduce 
peak demands and, therefore, the total number of loco- 
motives required for switching and transfer service at 
individual terminals. In addition to the saving in en- 
ginehouse expense, there is the further advantage that, 
with fewer locomotives in active service, the chances of 
failure are proportionately reduced and general loco- 
motive maintenance expense is decreased. 

Experienced locomotive department officers, at the 
meeting referred to, mentioned the systematizing of 
forces and engine terminal operations as the second 
feature in importance in any attempt to minimize engine 
terminal expense. There can be no question that, with 
the assignment of regular duties to individual em- 
ployees and operations co-ordinated in such a way as 
largely to avoid an accumulation of maintenance work 
until ıt must all be done in a short period with a com- 
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paratively large force of men, much can be accom- 
plished in reducing the total amount of enginehouse 
labor required. 

The importance of avoiding slipshod repair methods 
and, so far as possible, making permanent repairs, can 
hardly be overemphasized, in view of the cost of taking 
locomotives out of service for emergency work. En- 
ginehouse foremen have an excellent opportunity to 
improve the quality of the service rendered by impress- 
ing upon mechanics under their supervision the abso- 
lute necessity of thoroughly good workmanship, par- 
ticularly on inaccessible parts which, if not correctly 
repaired and applied in the first place must subsequently 
be removed, with a large expenditure of time and labor 
for removing and re-applying auxiliary parts. Ma- 
terial performance should also be studied. In cases 
where the material cost of a repair job involves but a 
small proportion of the labor cost, it is poor economy 
to apply anything but the most durable material, prac- 
tically irrespective of cost. This is particularly true 
of such material as driving box brasses, etc. 

As regards the policy of giving locomotives a thor- 
ough inspection and overhauling at the regular monthly 
inspection period at engine terminals, it may well be 
questioned if this results in an actual reduction of en- 
gine terminal expense. There is no doubt, however, 
that from the point of view of locomotive serviceability 
and earning power, this practice is justified. 

Additional economies can be effected by making sure 
that locomotives at engine terminals are carefully and 
intelligently handled by hostlers, firemen and road 
crews, because a little carelessness in starting an air 
pump, for example, or moving a cold locomotive, may 
well cause a subsequent failure, road delay and un- 
necessary maintenance expense. Usable material in 
excess of the requirements on a particular job can, by 
a little effort, be directed back into the store-room in- 
stead of allowing it to get into the scrap dock and thus 
cause unnecessary material expense. While the engine- 
house foreman’s primary responsibility is to “get out 
the power,” it may truly be said that, in the way this 
objective is achieved, he has a fertile field of opportun- 
ity to waste or save money for his railroad. 


New Books 


PROCEEDINGS OF THE INTERNATIONAL RAILWAY FuEL Associa- 
tion. Published by the International Railway Fuel Asso- 
ciation, Chicago. 574 pages, 6 in. by 9 in., bound in 
leather. 


A brief account of the World Fuel Conference held 
at London, England, September 24 to October 6, 1928, 
at which H. W. Brooks, consulting engineer, repre- 
sented the International Railway Fuel Association, is 
contained in the proceedings of the twenty-first annual 
convention of the International Railway Fuel Asso- 
ciation held at Chicago May 7 to 10, 1929. The regular 
reports presented at this convention were on steam- 
turbine locomotives; Diesel locomotives; front ends, 
grates and ash pans; firing practice; fuel distribution 
and statistics; fuel conservation bulletins and cartoons; 
fuel stations; inspection and preparation of fuel; sta- 
tionary power plants, both coal and oil-fired; and new 
locomotive economy devices. 
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The Centenary of a Famous 
Locomotive 


With some notes on the lives of George 


and .Robert Stephenson 


By Herbert T. Walker 


works are of common occurrence we are forgetting 

the early engineers, who, in the face not only of 
technical difficulties, but of fierce opposition and bodily 
fear, laid the foundation of our present gigantic system 
of steam transportation. 

Before taking up a description of the locomotive 
engine, which one hundred years ago achieved what 
scientific men had proved by mathematics to be an im- 
possibility, we will glance at the troubles of the old-time 
engineers, of which their 
modern brothers know 
nothing. 

The present-day engi- 
neer cannot scheme any- 
thing that cannot be built. 
It is only a question of 
cost. But at the close of 
the eighteenth, and at the 
beginning of the nine- 
teenth centuries our 
predecessors, while devel- 
oping new ideas, were 
constantly asking them- 
selves whether that which 
they wanted could be 
made. Workmen were 
dull and slow and the 
early engineers had to 
pull off their coats and 
show their men how to 
make things. 

Many of the first loco- 
motives were built in 
blacksmith shops connect- 
ed with the mines where 
the crude pumping and 
winding engines were 
made and repaired. This 
brings us to the coal 
mines in the north of 
England where the vil- 
lage of Wylam is situated 
on the River Tyne, west of Newcastle. A few hundred 
yards from its eastern extremity stands a humble cot- 
tage which was the birthplace of George Stephenson, 
“the father of railways and the perfector of the locomo- 
tive.” The lower room in the west end of this house 
was the home of Robert Stephenson, Sr., and his wife 
Mabel, and there George was born, June 9, 1781. The 
walls of the room are unplastered, its floor is of clay 


LT these busy days when stupendous engineering 
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and the bare rafters are exposed overhead. 

“Old Bob,” as his neighbors called him, was employed 
as a laborer at the colliery. As his wages were not more 
than twelve shillings a week and as there were five 
children besides George, there was little to spare for 
clothing and nothing for education, so none of the 
children could be sent to school. 

Young George led the ordinary life of working people’s 
children. When only eight years old, he herded cows at 
a wage of two pence a day, and here he began to make 
models of engines in clay 
from a nearby stream. He 
was quick-witted, with 
great powers of imitation. 
We next hear of him as a 
“picker” to clean the coal 
of stone, slate, etc., at a 
wage of six pence a day. 
Here, surrounded by coal 
dust, amid the slow, 
mournful throb and 
wheeze of the Newcomen 
pumping engines, the 
sharp blast of steam from 
the winding engines and 
other deafening sounds, 
to say nothing of the com- 
pany of rough brutal men 
who never spoke without 
an oath and whose only 
way of settling a dispute 
was by personal combat, 
our future engineer 
worked his way up to the 
position of fireman at a 
shilling a day. 

In his spare time his 
custom was to take an 
engine apart, examine and 
clean the pieces and put 
them together, getting his 
first lessons in mechani- 
cal construction. But he 
was now in his eighteenth year and could not read. 
He had heard of Boulton and Watt’s engines and was 
told they were fully described in books. He then at- 
tended a night school. kept by a poor teacher, where 
he learned spelling and reading at a cost of three 
pence a week. He also mastered the rudiments of writ- 
ing and, at the age of nineteen, was proud to be able to 
write his own name. Later he took advanced lessons and 
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it was found that George developed a remarkable capacity 
for arithmetic, so essential to him in his future profession. 

And it may here be remarked that among the secrets 
of success in Stephenson’s life was the quickness and 
industry with which he seized every opportunity to 
acquire knowledge. Again, he was always very much in 
earnest and ready to learn something from every man, 
high or low. He had a way of giving the closest atten- 
tion to any one who talked to him. He was courteous 
and kindly and a natural gentleman. 

At the age of twenty he held the responsible office of 
brakesman at twenty shillings a week. A brakesman had 
charge of a winding engine at the pit’s mouth, by which 
the coal was drawn up from the mine in baskets held in 
a cage. When the cage appeared near the surface, the 
brakesman controlled the speed by the throttle valve 
and a brake applied to the flywheel by a treadle. Great 


here that his son was born on October 16, 1803. The 
boy was christened Robert and he was destined to be his 
father’s right-hand man, as we shall presently see. 

We shall pass over the period when George continued 
to progress from driving stationary engines to the time 
when he built this machinery himself, adding improve- 
ments of his own, until the matter of locomotive engines 
entered his mind for serious consideration. 


George Stephenson’s First Locomotive 


Stephenson did not invent the locomotive engine. That 
honor belongs to Richard Trevithick, a Cornish mining 
engineer, who, as far back as 1796, made models of 
engines adapted to run on roads and, later, on tramway 
plates. They may be fairly described as stationary 
engines on wheels, but his crude single-cylinder locomo- 
tives formed a starting point from which Blackett, 


The Northumbrian—Liverpool & Manchester Railway, 1830 


care was required to stop and start the cage at the right 
place. 

George was diligent and observant while at work and 
sober and studious when work was done. On Saturday 
afternoons when the pitmen were paid off they occupied 
themselves chiefly in cock fighting and dog fighting, 
followed by adjournments to the beer shops where they 
spent most of their wages. Prohibition was unknown 
and drunkenness was the curse of the British workman. 

In 1802 George married Fanny Henderson, a domestic 
servant. She was a perfect wife. While sitting by her 
side in his cottage when the miners were singing, roaring 
and fighting in the beer shops, he was studying mechan- 
ical subjects and making experimental models. It was 
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Murray, Hedley and Hackworth built their original 
engines. Their chief improvements were the employ- 
ment of two vertical cylinders instead of one, the piston 
rods being connected to the cranks by grasshopper beams. 
George examined them all and then built his first loco- 
motive, which was run on the Killingworth Tramway in 
1814, but his improvements over previous designs were 
slight, except that the vertical piston rods were connected 
by crossbeams to the driving wheels, eliminating the 
grasshopper beams. By 1822 five of Stephenson’s 
engines were doing good work on the colliery tramways. 
In 1818 Edward Pease and other enterprising men 
made application to Parliament to construct “a public 
railway” from Stockton to Darlington, and George 
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Stephenson was appointed engineer at a salary of £300 
per annum. The bill was rejected twice, but it passed in 
1821. It was intended to work the line by horse power, 
but George said that one of his engines was worth fifty 
horses. Strong objections were made to steam loco- 
motives, but Stephenson invited Mr. Pease to “come over 
and see my engines at Killingworth. I will show the 
colliery books and you may ascertain for yourself the 
actual cost of working. The economy of the locomotive 
engine is no longer a matter of theory, but a matter of 
fact.” 


Stephenson Begins His Career as a Railroad 
Engineer 


‘Pease went to Killingworth and was so satisfied with 
the performance of the engines that he had a clause 
inserted in the amended act, taking power to work the 
railway by locomotives and employ them for hauling 
passengers as well as freight. George then made a 
survey of the line, laying out every foot of the ground 
himself. 

The track gage was determined to be 4 ft. 8% in., as 
that was the gage of the wheels of the common road and 
tramway road vehicles of the country. So that when the 
cars were built to run on rails, they were made to the 
same gage. 

At about this time George Stephenson, in association 


l The Rocket of 1829 


with Messrs. Pease and Richardson, established a loco- 
motive works at Newcastle, under the name of R. Ste- 
phenson & Co. Later the works were moved to Darling- 
ton where they are doing a prosperous business today 
under the name of Robert Stephenson & Co., Ltd. 

Notwithstanding the success of Stephenson’s locomo- 
tives, the public and the press were still in favor of 
horses. The “Tyne Mercury” of November 16, 1824, 
had an editorial as follows: “What person would ever 
think of paying anything to be conveyed from Hexham 
to Newcastle in something like a coal wagon, upon a 
dreary wagon way and be dragged by a roaring steam 
engine ?” 

In the face of opposition which we cannot understand 
in these days, the directors ordered three of Stephenson’s 
locomotives against the opening of the railway. 

These engines embodied all of Stephenson’s improve- 
ments. No. 1 engine, named “Locomotion,” had vertical 
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cylinders, parallel motion, and the piston rods connected 
to four driving wheels four feet in diameter. The 
wheels were coupled by rods. Coupled wheels were 
claimed by Hackworth. The cylinders were 10 in. 
diameter by 24 in. stroke. The exhaust was discharged 
into the chimney and the draft was so strong that the 
chimney got red hot. The boiler was 10 ft. long by 4 
ft. diameter, with one flue, giving 60 sq. ft. of heating 
surface. The weight of engine in working order was 
about six tons.* 

When the line was nearing completion, George, with 
his son Robert, and Dixon, assistant surveyor, dined at 
one of the inns. After dinner George made a little 
speech. “Now lads,” said he to the two young men, “I 
venture to tell you that I think you will live to see the 


day when railways will supersede almost all other 
methods of conveyance in this country—when mail 
coaches will go by railway and railroads will become the 
great highways for the king and all his subjects. The 
time is coming when it will be cheaper for a working man 
to travel on a railway than to walk on foot. I know 
there are great and almost insurmountable difficulties to 
be encountered, but what I have said will come to pass 
as sure as you now hear me. I only wish I may live to 
see the day, though that I can scarcely hope for, as I 
know how slow all human progress is and with what 
difficulty I have been able to get the locomotive intro- 
duced thus far, notwithstanding my more than ten years’ 
successful experiment at Killingworth.” In less than 
five years George’s anticipations were fully realized. 
The line was opened September 27, 1825. The train 


* All weights in the present article are given in long tons, 
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was hauled by Locomotion driven by George Stephen- 
son. It consisted of freight and passenger cars crammed 
with 450 passengers; the total weight of the train was 
about 90 tons. The train was going about six miles an 
hour, when presently George “put on the steam” and 12 
miles an hour was reached, and then 15. Some of the 
spectators wondered if the engine moved by lawful 
means. 

This railway was a success from the start. The first 
hairs receipts increased from £7,000 to £15,000 a 
month. 


The Liverpool & Manchester 
About this time the commercial men of Liverpool and 


Manchester were growing restless under the slow and. 


expensive transportation of goods, principally by canal. 
It sometimes took longer to bring cotton from Liverpool 
to Manchaster, 30 miles, than it had done to bring it 
from New York to Liverpool by sailing ship. A survey 
had been attempted in 1821,’ but never completed, the 
country people, directed by the canal companies and 
landed proprietors, turning out to obstruct the surveyors, 
chasing them from the 
fields, and smashing their 
theodolites. A second 
survey was subsequently 
started by George Steph- 
enson and William James, 
a surveyor, and Robert 
Stephenson as assistant. 
A part of the line 
would have to be built 
over Chat Moss, a spongy 
bog that appeared to have 
no bottom. Here came 
stronger opposition than 


gowns disconcerted George, whose speech betrayed him 
as a north countryman, and whose frank, simple manner 
excited their sneers and ridicule. George afterwards 
said that the witness box was the most unpleasant of all 
positions. “I was not long in it before I began to wish 
for a hole to creep out at.” Provoked by the insulting 
manners of these gentlemen—one of whom hinted that 
Mr. Stephenson was a madman, he lost his self-controi 
and affirmed that his engine could go 12 miles an hour. 
This was seized on by the astute Mr. Alderson, who then 
made a brilliant speech condemning the whole system of 
steam locomotion and the promoters became seriously 
alarmed. 

The moment Alderson sat down, Mr. Joy sought to 
palliate the unfavorable turn their case had taken and 
proceeded to re-examine Stephenson thus: “With 
regard,” asked Mr. Joy, “to all those er—hypothetical 
questions of my learned friend, they have been all put on 
the er—supposition of going 12 miles an hour ; now that 
is not the rate at which, I believe, any of the engines, 
of which you have spoken, have traveled?” “No,” replied 
George, “except as an experiment for a short distance”. 
—“But what they have 
gone has been three, five 
or six miles an hour?” 
“Yes’.—“So that those 
er—those hypothetical 
cases of 12 miles an hour 
do not fall within your 
general experience?” — 
“They do not.” 

This memorable contest 
extended over two months 
and the Bill was finally 
defeated, to George’s pro- 
found mortification and 


before, George, himself, 
suffering violence from 
the land owner’s servants 
and gamekeepers. Some 
surveying had to be done 
by moonlight. 

When the Bill was in 
preparation the promoters 
engaged the most eminent 
counsel they could get. 
They were Mr. Serjeant 
Spankie, Mr. Adam, Mr. 
Brougham and Mr. Joy. 
When in consultation with them, Stephenson confiden- 
tially stated his expectation that his locomotives would 
run 20 miles an hour, Mr. Brougham instantly warned 
him in strong terms. “If,” said he, “you do not moder- 
ate your views and bring your engine within a reason- 
able speed, you will damn the whole thing and you, 
yourself, be regarded as a maniac, fit only for Bedlam.” 

The Bill then went into the Committee of the House of 
Commons. The opponents had retained eight of the 
ablest members of the Bar, among them Mr. Alderson, 
who was skilled in practical science. 

Evidence was taken as to the delays in forwarding 
goods between the two cities, and Mr. Adam made out a 
good case for the promoters. But when it came to prov- 
ing the practicability of employing steam locomotives, 
the outlook began to look gloomy. 


Public Opposition to Steam Railroads 


When Stephenson was called into the witness box, 
he was confrontéd by the smartest lawyers-of the day. 
This array of forensic talent in their wigs and black 
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sorrow, for he thought 
that he had vitiated his 
own case, 

But the Directors were 
not defeated. New plans 
were deposited and a new 
Bill. The opposition was 
much weaker and the Bill 
was finally carried on the 
third reading by a major- 
ity of 88 to 41. It then 
passed the Lords almost 
unanimously. The cost 
of obtaining the Act amounted to the sum of £27,000. 


Stephenson’s Ability as a Civil Engineer 


George Stephenson was then appointed chief engineer 
at a salary of £1,000 per annum and he at once entered 
on his duties, working day and night. 

Chat Moss is a peat bog, about 12 square miles in 
extent. Leading engineers of Stephenson’s day declared 
that no man in his senses would undertake to build a rail- 
way across this vast mass of spongy vegetable pulp, that 
was incapable of supporting the weight of aman. When 
drains were cut along each side of the proposed line of 
railway, the soft pulpy stuff flowed back and refilled them 
as fast as they were cut. 

George then set out to achieve the impossible. His © 
idea was to float a railway on this semi-fluid surface by 
laying down cross sleepers upon a matting of heath and 
branches of willow and other trees. In the softest 
places, gates or hurdles interwoven with heather were 
laid in double thicknesses, their ends overlapping each 
other ; and on this floating bed a thickness of gravel was 
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spread on which cross ties and rails were laid in the usual 
manner. In places where there was an excess of water, 
a few yards of trench were dug at a time, tar barrels were 
laid down end to end, fastened tightly together and 
covered with clay, forming underground drains. In 
some parts, incessant filling had to be done before any 
indication of a firm road bed appeared. 

The directors and everybody else, except George, then 
lost hope. But he kept saying, “You must go on filing; 
there is no other help for it”. The rest of the line in- 
cluded cuttings, embankments, tunnels and bridges, all of 
which were planned and carried out under the supervision 
of George Stephenson. Double sets of laborers were 
employed, the night shift working by torch and firelight. 
The road (single track) across Chat Moss was then 
finished January 1, 1830, and was double tracked shortly 
afterwards. It has been in constant use from that day to 
the present. 

In the midst of all this, locomotive engines had to be 
designed and built, and we come now to the period when 
Robert Stephenson became a valuable assistant to his 
father. George had given his son a good education and 
Robert took charge of his father’s interest in the R. 
Stephenson & Co. works at Newcastle, where from that 
time he was mainly responsible for the locomotive 
developments introduced by this firm.* 


Against the opposition of the fixed engine party, the 


directors of the railway decided to offer a prize of £500 
for the best locomotive engine. Among the stipulations 
were that the engine should consume its own smoke and, 
if of six tons maximum weight, had to draw 20 tons, 
including the tender, at 10 miles an hour, with a boiler 
pressure not exceeding 50 Ib, per square inch, the 
engine and tender to be supported on springs and the 
company to be at liberty to test the boiler to 150 Ib. per 
square inch. 


Preparation for the Rainhill Trials 


Robert was in constant communication with his father 
and between them an entirely new locomotive was 
designed. At the suggestion of Henry Booth, secretary 
of the railway, a multitubular boiler was decided on. 
Booth was, doubtless, unaware of what had been done 
by Stevens, Neville and Seguin. The engine was built 
at the Newcastle Works and named “Rocket”. The 
boiler was 6 ft. long by 3 ft. 4 in. in diameter, containing 
25 copper tubes 3 in. in diameter. The inside firebox 
was of copper, 2 ft. long by 3 ft. wide by 3 ft. deep, with 
a water space of 3 in. around it. It was separate from 
the boiler and attached to the back thereof by rivets. 
Circulating pipes connected it to the boiler. The chimney 


base was enlarged to cover the ends of the tubes. The 
driving wheels were 4 ft. 814 in. diameter. Total heat- 


ing surface was 13734 sq. ft. The cylinders were 8 in. 
diameter by 161% in. stroke, attached to a plate frame 
fastened to the boiler at an angle of about 35 deg., but 
the main frame was of the bar type, 4 in. by 1 in. Mr. 
Ahrons says that Robert originated the plate frame for a 
locomotive built in 1828. 

This plate frame being fastened to the boiler was faulty 
because it did not give firm connection between the 
cylinders and driving wheels. For this reason, and the 
steep inclination of the cylinders, the engine was unsteady 
at high speeds. 

The exhaust steam was led by two copper pipes to the 
chimney, one on each side. A feed pump was worked 
from the crosshead. The weight of the engine in work- 
ing order was 4 tons 5 cwt. and of the tender 3 tons 4 


* The British Steam Railway Locomotive from 1825 to 1924, by E. L. 
Ahrons, M.LM.E., London, 1925, 
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cwt. The driving wheels were of wood with iron tires. 

Other engines were entered for the competition, but 
they were all eliminated except Hackworth’s “Sanspareil” 
and Braithwaite and Ericsson’s “Novelty.” They both 
broke down from failure of the machinery and defects 
of design. They never could have made high speed 
locomotives. 

The trials of the Rocket commenced at Rainhill on 
a piece of level track, October 8, 1829. Two loaded 
cars were attached to it, making the whole moving 
weight 17 tons. The fastest run was at the rate of 24 
miles an hour. When running light, without the tender 
it ran at the rate of 2914 miles an hour; and a car con- 
taining 36 passengers was drawn at the rate of 28 miles 
an hour. The trials were finished on October 14, 1829, 
and the directors awarded the prize of £500 to the 
Messrs. Stephenson and Booth. 

To show that the Rocket was capable of higher 
speeds, George ordered it to be brought out without the 
tender and then drove it over a course of about four 
miles at the rate of 35 miles an hour. 

One of the drawings shows the Rocket as it ran 
at Rainhill. This drawing was made by G. H. Phipps, 
M.LC.E., a draftsman employed by the Stephensons ; 
but he made it partly from memory and omitted some 
details, lately discovered. It was published in The Engi- 
neer of 1884. In Engineering of the same year, an eye 
witness states that at the end of October, 1829, the 
Rocket was derailed, smashing the chimney base and 
front framing. When repaired, she had a regular smoke 
box and a shorter chimney. Again, at some unknown 
period, the cylinder frames were lowered to an angle of 
8 deg. and fastened to the bar frame. The engine then 
ran steadier at high speeds. We do not know who 
originated these great improvements. The engine after- 
wards drew a light train upwards of four miles in 4%4 
min. It did a variety of service and was then placed 
in the Science Museum, London. 

Between the date of the Rainhill trials and the public 
opening of the railway, the Stephensons had turned out 
eight engines of improved design. One of them, the 
“Northumbrian,” had nearly horizontal cylinders and a 
firebox raised some inches above the top of the boiler, 
as shown in one of the illustrations, which is a repro- 
duction of a contemporary engraving. This engine 
headed a procession of trains at the opening of the rail- 
way on September 15, 1830 and the ceremony was re- 
garded as an important national event, the Duke of 
Wellington, then Prime Minister, and Sir Robert Peel, 
secretary of state, being present. 

The company expected to earn £10,000 a year from 
passenger traffic. The first year’s receipts were £101,- 
829. Freight was expected to give £50,000. It gave 
£80,000, and the commercial success of railways was 
demonstrated without the shadow of a doubt. 


The Rocket 


The Rocket had the bar frame, subsequently 
adopted in America. The plate frame for the cylinders 
was the beginning of British practice. The multitubular 
boiler with a separate firebox, which was quickly 
changed to the regular Stephenson firebox as in the 
Northumbrian, has been universally adopted and was 
the origin of the American wagon-top boiler, 

The Rocket combined in itself all the essential features 
of the modern locomotive and was the most remarkable 
steam engine ever constructed. 

It may be added that an engine named “Planet,” built 
immediately after the Northumbrian, had the driving 
wheels at the firebox end and horizontal cylinders in the 
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smoke box. The bar frame was abandoned and a solid 
horizontal plate frame substituted. This is British prac- 
tice of today. 

It may not be generally known that some time ago 
Henry Ford ordered from Messrs. Robert Stephenson 
& Co., Ltd., the original builders of the Rocket, a 
replica of the old engine of 1829. He gave the firm a 
carte blanche order to build an exact duplicate, capable 
of running under its own steam. It has cost a lot of 
money, but for that Mr. Ford cares nothing. The en- 
gine will be placed in his Detroit museum. 

In The Engineer, issue of May 31, 1929, will be 
found an interesting article giving a full account of this 
replica, copiously illustrated. 

When Messrs. Stephenson & Co. received the order 
they made a thorough search among their drawings and 
records and turned up some details of construction never 
before published. Among them was the complicated 
valve gear. This gear was a hook motion, but British 
engineers call it a “gab” motion. We quote from the 
article as follows: 

“Reversing is a tricky business. The gab rods have 
to be lifted off their pins, a pedal has to be pressed, and 
the gabs have to be dropped again upon their pins, all 
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For some of the matter embodied in the present 
article, the writer is indebted to Smile’s “Life of George 
Stephenson,” London 1881. 


Modifications of 
the “Old Man” 


HE accompanying illustrations show the familiar 

types of “old man” and some variations which are 
not so common but which are time-savers in the back 
shop or enginehouse. Fig. 1 shows the simplest form, 
consisting of a base and vertical member made in one 
piece together with an adjustable arm held in place by 
a set screw. Fig. 2 shows an improved arm which is 
split and drawn tight by a 34-in. cap screw. A small 
%-in. set screw, when tightened, spreads the split por- 
tion and frees the arm. This type of arm is steady, and 
the upright column is not burred by the set screw. Fig. 


Fig.4 


Modifications of the “old man” to meet special conditions 


in proper sequence. The Rocket had, let us say ‘has,’ 
for she lives again in her new incarnation, but two 
eccentrics, one for each cylinder. These two eccentrics 
are fixed firmly on a sleeve in the right relative posi- 
tion to each other. On each side of them, keyed to the 
shaft, is a dog clutch. By pressing the foot on a pedal,” 
(not shown in Phipp’s drawing, Fig. 1) “kept up by a 
U-shaped spring, the sleeve can be moved out of engage- 
ment with both these clutches. In this position, after 
releasing the gabs, the driver takes the two valve levers 
in his hands and works them in proper unison, until the 
engine starts to move in the desired direction. He then 
drops the gabs into position and either releases the foot 
lever, so that the sleeve is pushed back by the spring, and 
the eccentrics lock themselves in one position, which they 
have automatically taken up, or depresses it till a notch 
engages with the foot plate, and the eccentrics are fixed 
in the other position by the other dog. 

“At last, through the fine spirit of Mr. Henry Ford 
and the devotion of the old firm, we know what the 
Rocket was like at Rainhill.” 


Robert Stephenson’s Part in Building the Rocket 


There is no doubt but that Robert Stephenson had 
much to do with designing and building the Rocket. 
. George’s energies were almost completely absorbed by the 
construction of the Liverpool & Manchester Railway, 
during which time Robert was the leading spirit in the 
Newcastle Works where he was building the Rocket 
and stationary engines and machinery for the construc- 
tion of the railway, consulting his father from time to 
time by correspondence. 
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3 is the form of “old man” used to clamp onto a loco- 
motive axle or crank pin. It is used to drill holes for 
shipping keyways in axles or pins. 

Fig. 4 is not an “old man,” but is a diamond clamp 
used to back up a motor in drilling holes in the hub of a 
wheel for the application of hub liners. An extention 
plate may be welded to one half of the clamp and then 
the clamp may be used to back up the motor in drilling 
holes in the rim of engine truck wheels, etc. 

Fig. 5 illustrates a special “old man” used to drill the 
eccentric crank bolt holes in locomotive main pins. The 
holes in the crank itself are often drilled on the drill 
press, but the hole through the pin cannot be accurately 
located until after the valves are set. As shown, a 


slotted yoke fits over the web of the crank and a taper 
key draws it tight. The set screws permit the use of 
the device on several different classes of cranks, and 
are adjusted before the taper key is driven. 


te 


ee ee alia 


Northeastern Railroad of Georgia 4-4-0 type locomotive No. 
2 “J. W. Nicholson” built by Baldwin in 1878—14 in. 
by 24 in. cylinders; 56-in. diameter drivers; 130-lb. 
boiler pressure; 9,280 lb. tractive force 
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Maintaining Passenger Cars 
on the C. of Ga. 


Looking down the front of the coach shop from the stripping tracks 


equipment in a comparatively new shop, which is 
located within the city limits of Savannah, Ga. 
This city comprises the eastern terminus of the system, 
and is one of the most important points on the railroad 
for the origin of passenger business. The headquarters 
of the executive, traffic and other departments, includ- 
ing the mechanical, are located in Savannah, which makes 
the location of the shops not only strategic from the 
standpoint of passenger business, but also convenient for 
all departments concerned with the development of or 
changes in passenger equipment. 
The Central of Georgia has been one of the most pro- 


T HE Central of Georgia maintains its passenger 


for all departments 


Well-balanced repair and paint shops 


obtain regularity of production 


gressive roads in the south in developing new interior 
arrangements and decorations and in improving comfort 
facilities, especially for day-coach service, and has made 
some striking innovations in the remodeling of many of 
its day coaches, as well as in special service equipment. 
The coach shops at Savannah were built in 1924. The 
western portion of the ground on which the main shop 
building is located slopes toward the intersection of 
West Jones and West Boundary streets which made it 
possible to place large windows in the walls of the base- 
ment floor on two sides of the building. As shown in 
several of the illustrations, the appearance of the shop 
from the repair-track area is that of a single-story struc- 


The coach repair shop—Trucks are repaired on the track at the extreme right 


656 Railway Mechanical Engineer 


Vol. 103, No. 11 


BeinRBE 


eneral view of the coach shops 


ture. Actually it is a two-story building which has been 
well adapted to the efficient handling of passenger car 
repairs. 


Working Force and Shop Equipment 


The Central of Georgia owns and operates 266 pas- 
senger cars. It is the policy of the car department to 
bring wooden equipment into the shop for painting after 
a ‘period of from 12 to 15 months in service, and steel 
equipment after 18 to 20 months in service. The average 
output of the shop for all classes of repairs is 14 cars 
per month. This production is principally handled by a 
working force of 72 men, who are supervised by four 
foremen, making a total force of 76 employees. This 
force, excluding the supervisors, consists of nine painters, 
three painter apprentices, nine laborers or helpers, four 
upholsterers, 27 coach carpenters, four carpenter ap- 
prentices, and 16 helpers and laborers. This does not 
include the tinners, cabinet makers, or electricians, a 


considerable portion of whose time is devoted to the work 
of other departments. 

The shop building is of brick and steel fire-proof con- 
struction. It is well-ventilated by a system of fan 
blowers and air ducts which permits the use of spray- 
painting equipment in any part of the paint shop and at 
the same time keeps the danger from fires at a minimum. 
A hot-air heating system is used and the building is 
piped for acetylene throughout. All work attended by 
dust or bad odor, such as picking, cleaning upholstery, 
glueing, etc., is performed in well-ventilated rooms 
located in the basement. These rooms are placed along 
the inside walls, as shown in one of the drawings, which 
permits the arranging of the upholstery, electrical, cabinet 
and tin shops around the outside where natural light 
through the windows is afforded. The machine tools and 
equipment used in these shops, and also in the coach re- 
pair shop on the main floor, are shown in the table. 


Layout of the Repair Shops, Tracks and 
Special Facilities 


The main floor of the building is on the same level as 
the repair tracks and transfer table and contains only 
two departments; namely, the repair and paint shops. 
Both carpenter work and painting are performed in the 
paint-shop portion of the building. The office of the 
master car builder is located in one corner of the repair 
shop, while the pipe shop occupies the area across the end 


Completing work on a coach on the stripping tracks 
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of the building between the office and the paint shop. 
Three tracks lead into the coach repair shops directly 
from the transfer table. Track No. 1 is used for truck 
repairs, while tracks 2 and 3, with a capacity for four 
coaches, are used for repairs to brakes and brake rigging, 
draft gears, safety appliances, etc. The truck repair 
track is provided with an overhead monorail, shown in 
one of the illustrations, which carries a six-ton capacity 


Sprague electric hoist. The machine-tools and shop 
equipment are arranged in the area bounded by track No. 
2, the master car builder’s office, the outside wall of the 
building next to the stripping tracks, and the end of track 
No. 1, which marks the end of the truck-repair area. 
The paint shop has a track capacity for 18 coaches. It 
would appear, considering the comparatively small track 
capacity of the repair shop, that the track capacity of the 
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paint shop is considerably out of proportion to that of 
the repair shop. However, in the proportioning of these 
two shops due allowance was made for the drying time 


Doors and sash are painted with other miscellaneous parts 


and forniskings at one end of the shop—Finished 
window sash drying in a locker 


required between coats of paint and also for the time 
required for different classes of repairs. 

The Central of Georgia has for a number of years, 
followed the practice of applying only one coat of in- 
terior varnish on one coat of paste filler, and two coats 
of shellac after the old varnish has been removed, and 
then applying a coat of varnish after each re-washing. 


List of Machine Tools and Equipment Used in the Central 
of Georgia Coach Shop at Savannah, Ga. 
Coacnu Repair SHOP 

Size or Type ` Machine 
Forbes pipe cutting and threading machine 
Clarke metal cutting band saw — 
Niles-Bement-Pond pneumatic flanging clamp 
Henry Pels punch and shear 
Hisey-Wolf emery wheel 


18-in. Drill press 

14-in, U. S. sensitive floor drill 
LERA Pedrick pipe bending machine 
Two-point Electric rivet heater 

LRE AE Westinghouse electric welder 
ee er Metal buffing and polishing lathe 
Six-ton Sprague electric hoist 


CABINET SHOP 

Fox universal wood trimmer 

Wallace universal bench rip saws 

Wallace patented band saw 

Fay & Egan sash and door clamp 

Wallace bench jointers 
UPHOLSTERING SHOP 

Singer sewing machines 

Frank hair picker 

Motor driven car seat cleaning machine 
Smeer METAL SHOP 

Square shears 

Square shears 

Cornice brake 

Swedging machine 

Hand roller 

Hand punching machine 

Brake 

Brake 

Spangler machine 

Small burring machine 

Wiring machine 

Paint SHOP 

Binks spray painting equipment 


Nt ee n Z 


The saving effected by applying only one coat of varnish, 
and then building up additional coats each time the car 
comes into the shop for general repairs, is considerable. 
Many coaches arrive at the shop which require compara- 
tively little work on the part of the repair shop and in 
some instances, none at all. As a rule, the repair shop 
can complete its quota of work on a coach in much 
shorter time than the paint shop. Therefore, this pro- 
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portioning of track capacity between the repair and paint 
shops is not out of line, as coaches are often routed 
directly from the stripping tracks to the paint shop, and 
also frequently taken directly from service into the paint 
shop. 

Consideration should also be given to the fact that the 
carpenters working on car bodies also use the tracks in 
the paint shop. By careful planning of the work, to- 
gether with the advantages afforded by the layout of the 
shop itself, there is always a sufficient number of cars 
in the paint shop to enable the carpenters to work some 
distance away from coaches which the painters are 
varnishing. 

The upholstering, electrical, tin and cabinet shops are 
located in the basement. The glue, picking, paint-stor- 
age, and drying and cleaning rooms are also located in 
the basement, as shown in one of the drawings. Mater- 
ials are handled to and from the basement by two five- 
ton elevators having a platform 6 ft. wide by 12 ft. long. 
One elevator is located in one corner of the upholstering 
shop, while the other is located at one side of the tin 
shop. Broad stairways with wide steps and easy risers 
are located near each elevator. 

Separate lavatories for white and colored employees 
are located at one end of the tin shop. These lavatories 
are provided with sheet-metal lockers and modern toilet 
facilities. The stationery and multigraphing department 
shown on the basement floor plan is under the jurisdic- 


Interior view of the paint shop showing the scaffolding 


tion of the stores department and has no connection with 
the operation of the coach repair shop. 


The Paint-Shop Scaffolding 


A feature of the paint shop equipment is the scaffold- 
ing, the construction of which is shown in one of the 
drawings. The upper steel framework is made of 2-in. 
by 2-in. by %4-in. angles, fastened at the top to the bottom 
members of the roof truss. The scaffold boards are rein- 
forced underneath by a 2-in. by 4-in. plank, which is 
bolted to the scaffold board by %4-in. carriage bolts. The 
scaffold boards are carried on cast iron brackets pro- 
vided with lugs which extend over the edges of the sup- 
porting columns and serve as guides. The columns are 
made of two 3-in. 5-lb. channels placed back to back, 
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View in the basement looking through 


with a space of one inch between to permit free operation 
of a trigger, which is pinned to the bracket. The trigger 
is of cast iron and is cast with a counterweight which 
throws it to a horizontal position when released. Cast 
iron counterweights, attached to the scaffold by a %4-in. 
steel cable, facilitate the raising and lowering operations. 
The action of the trigger does not interfere with the rais- 
ing of the scaffold, but it must be held clear of the 
column trigger pins when the scaffold is lowered. Twelve 
feet is the extreme limit that the scaffold boards may be 
raised. 


System of Operation 


Incoming coaches for class and heavy running repairs 
are brought directly to the stripping tracks where the car 
bodies are jacked-up, the trucks removed, and the bodies 
placed on shop trucks. A wheel pit for changing wheels 
extends under the three stripping tracks. Repaired 
wheels ready for application are stored in the wheel 


Wi 


the cabinet shop toward the tin shop 


house from which they can be rolled directly onto the 
transfer table and thence to the stripping tracks. Wheels 
to be turned or scrapped are taken from the wheel pit 
via the transfer table to the wheel platform. The store- 
house is located between the planing mill and a 35-stall 
enginehouse which is not shown in the drawing. This 
storehouse carries supplies and materials for both the 
coach and locomotive departments, but 1s conveniently 
located for the efficient handling of materials to all de- 
partments in the coach shop. Materials for the coach 
shop are also carried in stock in the storehouse which 
is located directly across the transfer table from the 
coach repair shop. 

All the upholstering and trim are removed while the 
car is on the stripping tracks, and moved by electric or 
hand truck directly to the basement. Trucks are moved 
to track No. 1 in the repair shop where they are over- 
hauled. After the work of stripping has been completed, 
the foreman inspects the car and indicates what is to be 
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renewed, scrapped, etc. This inspection also indicates 
what route the car is to follow through the shop. Each 
car is moved through the shop on shop trucks, until the 
repairs to the body and trucks are completed. Cars are 
trimmed, after which they are moved out onto the strip- 
ping tracks, where the trucks and upholstering are ap- 
plied. 
The Paint Shop 

The larger portion of the 
coach equipment is finished 
with wood, both exterior and 
interior, Mexican mahogany 
being used for the interior 
finish on the majority of 
passenger coaches. Coaches 
having an interior finish of 
Mexican mahogany are first cleaned off with 
varnish remover and then sponged with alcohol 
or benzine. The interior wood work is then sanded, 
which operation is followed by a thin coat of paste 
filler. Two coats of thin shellac are then applied. 

As pointed out in a preceding paragraph, only one coat 
of varnish is applied. This method, while not giving as 
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form boards used on the scaffolding 


high a gloss as if two or more coats were used, still 
presents a very good appearance. It permits building up 
with additional coats on succeeding re-shoppings and 
does not overload the surface as rapidly as if more coats 
were applied on the first handling and results in extend- 
ing the period of time for again removing varnish on the 
interior. For example, when the coach comes into the 
shop 15 or 18 months later for repairs, the interior is 
washed down and another coat of varnish is applied. 
This operation may be repeated for several shoppings 
without again removing the varnish from the interior of 
car. 

Headlinings are washed and given one or two coats 
of long oil enamel, as may be deemed necessary. A good 


quality of enamel is used, ana as a result the job presents 
a very good appearance for six or seven years with an 
occasional washing. 

The exteriors of wood-sheathed cars are burnt off with 
a torch which is supplied with a mixture of city gas and 
compressed air. The carpenters then perform the neces- 
sary repairs, ease down the joints and sand the car with 
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No. 2 sandpaper. A priming coat of No. 1 surfacer is 
then applied which is followed by a coat of regular sur- 
facer and then a coat of sanding surfacer. The car is 
then puttied and any rough surfaces are glazed over, after 
which the entire exterior surface is sanded down with 
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Looking through the upholstering shop toward the cabinet shop 
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half-emery paper. The car then receives one coat of 
color which is sprayed on. It is then lettered in gold, 
after which two coats of finishing varnish are applied by 
means of a spray. 

Usually one coat of a good quality of roof paint is ap- 
plied on the roof while the trucks, platforms, vestibules, 
and underframe are sprayed with one coat of truck 
enamel. 

Coaches with steel exteriors receive the same treat- 
ment in the paint shop as coaches having wood exteriors, 
except that one additional coat of surfacer is applied. 
Forty-eight hours drying time is allowed for primer and 
varnish coats, and 24 hours for all other coats. 

A simple yet effective device is used in the paint shop, 
when spray-painting the exteriors of coaches, to prevent 
paint entering the interior of the car or adhering to the 
window frames. It is a collapsible screen made in two 
sections, 36 in. high by 18 in. wide, which are fitted to- 
gether so as to operate in a manner similar to that of 
cloth covered ventilators or collapsible fly screens which 
are commonly used in dwelling houses; however, the 
screens are made of galvanized iron and can be fitted 
in any car window having an extreme width between 
the side window fits of 32-in. The top and bottom 
members of one section are grooved to fit tongues on the 
outer edges of the top and bottom members of the other 
section. Sufficient over-lap between the two sections of 
the screen is allowed to prevent any possibility of paint 
entering the car. 


Cleaning Threads 
on Washout Plugs 


HERE locomotive boilers are equipped with a 
number of brass washout plugs they are usually 
threaded 12 threads per inch, with a taper of 34 in. 
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in 12. It is important that these plugs be maintained 
steam tight, which means that the threads must be in 
good condition. Each time the boiler is washed out, all 
plugs must be removed, inspected and cleaned. 

Various methods are employed for cleaning the 
threads on these plugs, but the device shown in the ac- 
companying illustration does this work in a very effi- 
cient manner. The device consists of a frame 4, a die 
holder B, and a die adjusting plate C as the principal 
parts. To use the device the plugs are inserted in the 
socket attached to the driving rod by a universal joint. 
The plug is entered in the die holder, the dies of which 
are adjusted by the use of the handle 1 attached to the 
die-adjusting plate. After the dies have been adjusted 
to take the size of plug needed, the plug is run into the 
die by turning the crank 2. About one minute is re- 
quired to re-chase or clean the threads on the ordinary 
washout plug. 

For convenience the device can be mounted on a 
small two-wheeled truck and placed near the locomotive 
from which the plugs are to be removed. The dies 
used in the device have the taper ground on them, with 
the result that all plugs run through them will have the 
correct taper. Many plugs that would otherwise be 
thrown away can be reclaimed and used again by being 
run through this device. 

The illustration also shows the method used in laying 
out the die adjusting place C. A disc is pressed in the 
die adjusting plate and all centers are located on this 
disc as shown. After the machining operations have 
been completed the disc is then removed. The shaded 
portion of the die adjuster is not cut out until after the 
slots have been milled out. Roller bearings are fitted in 
the slots. 


GrinpINc WHEELS.—The factors which have to be considered 
in the selection of grinding wheels and the relative importance 
of each are described in the 24-page booklet, entitled “Factors 
Affecting Grinding Wheel Selection,” which has been issued 
by the Norton Company, Worcester, Mass. 


Assembled View 


Die Head 


Construction of a device for cleaning the threads of washout plugs 
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Remanufacturing unserviceable superheater units at the East Chicago plant of the Superheater Company 


Superheater Units Reconditioned 


Remanufacturing service at the plants 
of the Superheater Company makes 


worn units practically like new 


motive practice has for a number of years been 

so well established as to require no further de- 
monstration. And yet, maximum returns from the in- 
vestment in superheater equipment cannot be realized 
unless the units are maintained tight against leaks, of 
the proper length and diameter, to provide a minimum 
restriction to steam flow through the units and to the 
flow of gas through the flues. 

Experience has shown a very satisfactory service 
life for superheater units, in all types of locomotives 
under a wide range of operating conditions, where 
reasonable care has been exercised in handling and 
maintenance. In some cases, superheater unit tubing 
shows: no appreciable deterioration after 15 years of 
hard service; however, the average effective life un- 
der normal service has been found to be about 10 
years. Occasionally a careful examination of units 
shows corrosion of the tubing which apparently could 
only have been caused by exposure to the weather, or 
improper storage of the locomotive. Whatever may be 
the cause, when superheater units become unserviceable, 
a railroad is faced with two alternatives, namely, to 
make temporary and more or less makeshift repairs 


T= value of the superheater in American loco- 
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which in the long run prove uneconomical, or to have 
the units overhauled and completely reconditioned, pro- 


Steps in the manufacturing process of the return bend— 
Right to left: Two tubes to be forged together, breeches 
piece, preliminary swagging, final closing, 
flattening and finishing 


663 


viding a subsequent life practically the same as new. 
Railroads are not in a position to recondition su- 
perheater units with entire satisfaction for themselves, 


practically the same potential service life as new units. 
Their similarity in appearance to new units is such that 


railroad managements have requested that their manu- 


Typical examples of expensive departures from standard su perheater unit design 


because regular railway shop machinery does not con- 
tain the special equipment required, nor the volume of 
work to justify investment in the special machinery. 

With its specialized experience, carefully developed 
equipment and methods in manufacturing new super- 
heater units, The Superheater Company and The Su- 
perheater Co., Ltd., are fitted to provide the railroads 
with an efficient remanufacturing service at their re- 
spective plants in East Chicago, Ind., and Sherbrooke, 
Que. 

Several thousand sets of units, received from rail- 


Pipe ends being heated preparatory to upsetting 
ends for ball ends 


roads throughout the United States, Canada and Cuba, 
at these plants during the past twelve months, were 
stripped, obsolete and defective return bends and ball 
ends cut off, new tubes applied where necessary, new 
return bends and ball ends machine- forged 
with the tubing, the units restored to their original 
length, tested, rebanded, ball ends ground, blocked, 
painted and shipped back to the railroads, tagged by 
locomotive classifications ready to go directly into their 
stores. In fact, these units moved through the same 
schedule of operations as new units, being in a real 
sense of the word “remanufactured,” and possessing 
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factured units be painted red as a means of identifica- 
tion from new units which are painted black, and this 
is now standard practice. 


Method of Remanufacturing 


Unserviceable superheater units, received at the 
plants of The Superheater Company for remanutac- 
turing, are unloaded by crane on a stock pile, adjacent 
to which is a classifying bench with a graduated chan- 
nel-iron upright for readily checking dimensions and 
identifying the class of unit. An inspector at this 
tench, hammer tests each unit carefully, inspects the 
return bends, ball ends and pipe, and classifies each 
unit as to the kind of service necessary. A special 
metal tag is then wired to each unit designating the 
class of service, class of locomotive and name of road. 

Class A service calls for no new tubing. But the re- 
turn bends are reforged. In the case of Class B service, 
only the two straight or shorter pipes are reused, the 
long bent pipes being removed and all return bends. 
and ball ends also renewed. Both classes of service 


Ends of unit pipes Be being heated preparatory to the forging 
process by which pipes are joined together 
by forged return bends 
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include applying new bands and supports; facing, 
grinding and blocking the ball ends; and furnishing one 
new heat-treated bolt, washer and nut with each unit. 

The first operation following inspection consists of 
cutting the bands on each unit with heavy hand shears 
and shearing off the return bends and ball ends on a 
small power-operated machine with V-knife which re- 


All unit tubing must be straight and true to gage before 
going to the forge shop. Man straightening a 
length of pipe with a wooden maul 


moves the ends without flattening the tubing. Faulty 
return bends, resulting from attempts to repair with 
facilities at hand in the railroad shops, frequently are 
found enlarged 10 per cent in outside diameter and 
with a 25-per cent reduction in steam carrying capacity, 


Every unit is given a 1,000-lb. hydrostatic test 


reducing the efficiency of the superheater correspond- 
ingly and indicating a serious lack of appreciation of 
the necessity for maintaining original superheater unit 
dimensions. After shearing, the good tubing is 
straightened carefully on a long straight metal table, 
a wooden maul of large dimensions being used to avoid 
denting the tubing. The tubing is then ready for the 
forge shop. 

The first operation in the forge shop consists of form- 
ing the ball ends which is done by upsetting, a three- 
operation die being used in this process to prevent 
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“cold-shut” creasing of the pipe. The tubing with ball 
ends are then bent cold in a special machine which per- 
forms this operation without denting the pipe or re- 
ducing the full cross-sectional area, The pipes are off- 
set a proper amount in the same type of machine, and 
then are assembled for the forging of return bends. 
Temporary key clamps placed on the pipes keep them 
in the correct position during the forging operations, 


Forging Operations Carefully Controlled and 
Checked 


A battery of special machines performs successive 
operations in forging the return bends, this being a 
machine-forging job throughout. In the initial opera- 
tion, the breeches piece is formed in one operation. A 
preliminary swagging operation follows and then the 


Painting units before shipment—Remanufactured units are 
painted red to distinguish them from new units 
which are painted black 


final closing of the weld with two subsequent flatten- 
ing and finishing operations. A total of five forging 
operations is thus required with three heats to forge 
each return bend completely. This form of return bend 
gives a construction stronger than the original metal 
and presents a minimum obstruction to the flow of:the 
gases. The greatest care is exercised in controlling 
the forging machine operations, test return bends be- 


A complete set of remanufactured units ready to ship 


ing cut open after each die change and, at least, twice 
daily to make sure that the proper wall thickness is 
maintained. The cross-sectional area is also checked 
by means of a planimeter. 

Following the forging operations, each unit is given 
a 1,000 Ib. hydrostatic test which shows up any defect 
quickly. The bands and supports are then placed on 
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the unit to hold the tubes tightly together, prevent vi- 
bration and keep the unit at the proper location in the 
flue. A spot weld on either side of the support main- 
tains its correct position on the unit. When the units 
have been completely assembled, the ball ends are care- 
fully ground, having been previously reamed and filed 
to remove any burrs, Special tools and gages that are 
hardened and kept ground to precision assure a correct 
contour on the unit joint. Wooden blocks filled with 
grease are then bolted in place over the ball ends to 
protect the ground surfaces. Before shipping, the units 
are dipped in a red paint bath for protection. 


Headers and Alloy Steel Bolts Receive Especial 
Attention 


An entire department at the East Chicago Plant is 
devoted to the question of superheater headers. These 
headers, poured from a mixture of high-grade pig iron 
and steel scrap, are designed to have the close-grained, 
uniform softness and smooth texture of the best grey 
iron. The machine shop is provided with the latest 
equipment for the rapid and accurate machining of these 
headers. Unit ball end seats in the header are finished 
and tested with the same precise methods described in 
connection with making the ball ends. 

A special department is also maintained for the man- 
ufacture of the bolts and nuts, with which the units are 
held in place against the header. To prevent the stretch- 
ing of the unit clamp bolts and consequent leaking of 
the joints at the header, all bolts are made of alloy 
steel, specially heat-treated. These bolts, as determined 
by frequent tests in the laboratory testing machines, 
develop a tensile strength in excess of 100,000 Ib. per 
sq. in, and an elastic limit of 75,000 1b. per sq. in. These 
bolts, in connection with special nuts, are designed to 
provide the necessary physical qualities for permanently 
holding the units tight against the header under widely 
varying temperature conditions encountered in the 
smoke-box. 


Table for Window 
Glass Repairs 


HE bench shown in the illustration is used for 
cutting and storing glass. It is 6 ft. long by 3 
ft. wide and has a groove mortised in the top near the 
edge, in which the large T-square for marking off the 
glass is slid back and forth across the table. The front 


Convenient table on which to handle glass for passenger 
coaches 


metal edge of the table is laid off as a ruler in %-in. 
divisions for use as a measuring stick. Compartments 
8 in. wide beneath the table, and others in the form 
of a shelf located along side of one end of the table are 
used to store panes of glass to prevent breakage. 


Right—Proper instructions for packin journal boxes have been an important factor toward solving the hot box problem 
eft—Journal box packed according to A.R.A. requirements 
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Car Officers Discuss Billing and 
Interchange Rules 


sociation convention, held at Chicago, Septem- 

ber 4 to 6, inclusive, as reported on page 607 of 
the October Railway Mechanical Engineer, the program 
was notable for the variety of subjects presented as 
well as the keen interest and active discussion. Most 
of the important phases of car department work were 
at least touched on during the course of the convention, 
which brought together some of the ablest and most 
experienced car men in the country. The concluding 
sessions were devoted largely to a discussion of Amer- 
ican Railway Association loading, billing and inter- 
change rules which have such an important bearing not 
only on car department operation but on the efficiency 
of the railways as a whole. The reports and discussion 
which follow are indicative merely of the thought and 
opinion of experienced and practical railway officers on 
the M. C. B. & S. committees. They are not official 
expressions or rulings from the American Railway 
Association Arbitration Committee. 


Report on A. R. A. Billing 


During the past year the following questions have 
been submitted to the committee for their consideration 
and the committee submits for your approval the fol- 
lowing answers. 


Q. i—Is a charge permissible for cleaning a triple or 
control valve and cylinder on passenger equipment 
within the nine-month period even though only one 
part is defective? 

A.—No. 

Q. 2—With reference to note following Rule 105 
from what source should billing department receive in- 
formation as to whether an item of repairs is a manu- 
factured article not subject to competitive prices and 


A T the Master Car Builders’ and Supervisors’ As- 
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Concluding sessions of Chicago conven- 
tion notable for active interest in 


these vital subjects 


which can only be obtained from one manufacturer or 
concern ? 

A.—From purchasing department. 

Q. 3—In case of a cut journal, handling line re- 
sponsible, where one or both wheels are found to be 
loose and new wheels are applied, is the repairing line 
justified in rendering a material charge for such new 
wneels less credit for the loose wheel or wheels re- 
moved, it being understood that a loose wheel is con- 
sidered as a second hand wheel and so credited? 


A.—No. 

Q. 4—What material and labor charge should be ren- 
dered for the renewing of a dust guard, owner’s defect, 
when not in connection with any other repairs which 
would require the removing and replacing of the journal 
box? Item 222-A provides for a labor charge for the 
renewing of the dust guard only when in connection 
with wheel renewal. ; 

A.—None. 


Q. 5—Are car owners justified in refusing to accept 
charges for the renewing of running board on tank cars 
when renewed on account of being broken or split when 
car bore no evidence of, or there is no record of having 
been damaged by any A. R. A. Rule 32 condition? 

A.—No. 

Q. 6—Where dome covers are bought in blank, that 
are not properly threaded to apply to car, can repairing 
road charge car owner for the cost of machining such 
covers in addition to the invoice cost, or does the labor 
of 1.2 hours as allowed by Item 95 to Rule 107 cover 
such additional work? 

A,—These dome covers are castings that require 
machining and may therefore be charged at net store 
department cost. See Interpretation 5 to Rule 105. 

Q. 7—With reference to decision of Arbitration Case 
1360, is a repairing line justified when applying center 
sill splices, in renewing all floor boards over such splices, 
or should charge be confined to the amount allowed for 
the renewing of a small amount of floor boards only, 
when in connection with such repairs? 

A.—Charge should be confined to the actual number 
of floor boards necessarily damaged in the R. & R. of 
sills or splice renewals. 

This concludes the questions submitted to the com- 
mittee. 


Changes Recommended in Freight-Car Rules 


Your committee submits the following recommenda- 
tions for your consideration: 


Rule 33—We recommend that the following note be 
added to this rule: “When a tank-car running board is 
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split or broken from any cause other than Rule 32 con- 
dition, the original record and repair card must qualify 
these terms.” 

Reason—To eliminate disputes as to whether such 
repairs are owner’s or handling line defects. 

Rule 98—Recommended Change, Sec. (b) Par. 2— 
In the case of cut journal, where one or both wheels 
are condemned account owner’s defect, charge against 
car owner shall be confined to net value of the wheels. 
In such case if one wheel is condemned account owner’s 
defect and mate wheel is condemned by remount gage, 
per Rule 82, renewal of both wheels shall be made at 
expense of car owner. 

Reason—To provide for bill against car owner when 
second hand wheels are applied. The present rule pro- 
vides for a bill against the car owner only when new 
wheels are applied. The axle question is fully covered 
in Rule 86 and is only a repetition in Rule 98. 

Rule 101—We recommend that a note be inserted 
under Item 157-A as follows: “Above prices for door 
renewals do not include R. & R. of fixtures not fastened 
to door, but necessarily R. & R. to apply door.” 

Reason—To clarify these items. 


2. We recommend that a table showing weights per 


foot of various size chain be inserted in Rule 101. 

Reason—To eliminate questions on charges for this 
material. 

Rule 107—Recommended Change in Item 222A— 
Journal box dust guard renewed in connection with 
wheels, journal boxes or unit side frames removed (not 
to be allowed when journal box or unit side frame is re- 
newed) 0.2 hour. 

Reason—To clarify the intent of this item and bring 
it in harmony with Section B of Rule 66, which reads 
in part: “Dust guards shall be renewed when necessary, 
only where wheels, journal boxes or uait side frames 
are removed.” 

2. We recommend that individual items in Rule 107 
applied on a rivet basis allow a charge for jacking car 
where necessary. 

Reason—It is necessary to jack car in many cases to 
apply rivets and repairing road should be paid for doing 
such work, 


Passenger Rules 


Rule 21—We recommend that individual prices be 
inserted in Rule 21 covering cleaning, oiling, and testing 
of: Retaining Valves, Dirt Collectors, and Slack Ad- 
justers. 

Reason—To clarify and provide charges for this 
work. 

Rule 22—We recommend that prices for extra heavy 
wrought iron nipples and fittings be inserted for sizes 
not already covered in this rule. 

Reason—To clarify and provide charges for applica- 
tion of this material. 

The answers to the above questions and the pro- 
posed recommendations for changes in the rules are the 
opinions of your committee and are not mandatory 
unless approved by the American Railway Association 
and incorporated in the rules. 

The report was signed by E. S. Swift (chairman), 
chief A. R. A. clerk, Wabash; F. A. Eyman, chief clerk 
to superintendent of motive power, Elgin, Joliet & 
Eastern; B. F. Jamison, special traveling auditor, 
Southern; W. R. Robinson, A. R. A. inspector, New 
York, Chicago & St, Louis; H. A. Sigwart, superin- 
tendent of car repair bills, Missouri Pacific; L. L. Os- 
borne, chief A. R, A. clerk, Illinois Central; W. S. 
Anderson, A. R. A. accountant, Chicago & Alton; C. 


C. Hennessy, head A. R. A. clerk, Big Four; J. G. 
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Raushenberger, maintenance of equipment accountant, 
Chicago & Eastern Illinois; C. J. Hayes, traveling 
master car builder inspector, New York Central; E. C. 
Goetemann, chief clerk, mechanical department, Amer- 
ican Refrigerator Transit Company. 


Discussion 


President S. O. Taylor (M. P.): This billing corre- 
spondence is certainly a serious proposition. I see 
hundreds of letters passing through my office back and 
forth between railroads and private car lines, and it is 
a continuous proposition of writing letters back and 
forth. I should like to hear some of the billing super- 
visors tell us some of their experiences in handling 
correspondence between various railroads. 

F. A. Eyman (E. J. & E.): Talking about the cor- 
respondence, perhaps some of you keep in touch with 
that correspondence. If you do, as our worthy presi- 
dent here has said, you see hundreds of letters going 
over the tables, and answers to those letters are re- 
quired. It is a big problem. 

H. Andrew (N. Y. C.): We could avoid a lot of 
this correspondence if we would remind the bill clerks 
that the men on the field with the intelligence and 
knowledge that they have, surely are not going to put 
before them a program that eventually they would have 
to retract and acknowledge to their supervisors, that 
they were wrong in submitting the bills. I believe 
that we could educate our bill clerks in the construc- 
tion of equipment and eliminate a lot of this cor- 
respondence. 

B. J. Jamison (Southern): I should like to say that 
is the reason we fellows in the billing game more fre- 
quently have been urging our bill clerks to come into 
this association, and we have accomplished a great deal 
in the way of educating our bill clerks in the construc- 
tion and maintenance of cars in order that they might 
intelligently render a bill. We are glad to know that 
so many of them are here today, and we hope that they 
will keep on coming and by and by they will all be edu- 
cated. 

D. E. Bell (C. N.): The answer to Question No. 1 
is “No.” I presume that the answer only applies to a 
part which is not defective. The next point is the 
recommendation for a note to be inserted under Item 
157-A of Rule 101. I presume that the Price Com- 
mittee have already considered the prices that they have 
allotted for the application of a door to a car. The 
price in Rule 101 includes the application of the door 
to the car, so I presume the removing of fixtures and 
any other items which are not attached to the door is 
included in that price. 

E. S. Swift (Wabash): It was the intention of your 
committee that no charge could be made for the part 
that was not defective. In other words, you had no 
authority to clean the triple valve on passenger equip- 
ment if only the cylinder was dirty. 

In regard to the charge of the R. & R. for the door, 
I don’t know whether I ought to say this or not, but 
there is a Price Committee docket saying that fixtures 
not attached to the door, such as back door stops, for 
instance, but necessarily R. & R., in order to apply the 
door, are chargeable. It was that question that caused 
a lot of controversy between billing departments be- 
cause some of them have those price dockets and 
others do not. It was our intention to try to clarify 
the rules so that correspondence on such subjects 
would be eliminated, and we thought that if they would 
insert that under Item 157-A it would cut out all the 
unnecessary correspondence about those labor charges. 

J. E. Mehan (C. M. St. P. & P.): Iam just won- 
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dering about the answer to Question No. 1. As I un- 
derstand the question, it is a case of a passenger train 
car that has, for instance, a cracked cylinder and the 
brake is in date, and if the party who replaces that 
cracked cylinder cleans the brakes, I understand the 
question is answered that he couldn’t charge the car 
owner for cleaning those brakes under those condi- 
tions. I wonder where the committee got the answer 
“No” to that question. 

Mr. Swift: He is going to run me into something 
deep, I am afraid. There is a lot of passenger equip- 
ment carrying two or three different dates on various 
cylinders or control valves or the UC triple valves on 
those cars. The cylinders may carry a different date 
fromi the triple valves. We found nothing in the rules 
that would permit the repairing line to clean that triple 
valve which showed a date on it that wasn’t nine 
months old when the cylinder was defective. I think 
the whole trouble is with the stenciling of air brake 
dates on passenger equipment. I am sure there should 
be some sets of instructions as to whether they should 
carry one or more stenciling marks or should carry 
just one stenciling mark as a freight car does. 

Mr. Mehan: I will refer you to Interpretation 2 of 
Rule 60 which, of course, is covered in the freight car 
rules. And if you will turn to the passenger car rules 
on brakes you will see that Interpretation 2 of Rule 60 
of the freight car code, applies to the passenger code. 
In that Interpretation 2 it says that in the case of a de- 
fective cylinder being removed the brakes may be 
cleaned, even though they are in date, and charged to 
the owner. With that interpretation applicable to pas- 
senger train cars, how is this answer correct? 

Mr. Swift: Well, we are taking into consideration, 
of course, passenger cars carrying more than one date. 
In the passenger car rules the prices for cleaning 
cylinders are separated. You can clean a cylinder and 
charge for that without cleaning the triple valve, or you 
can clean the triple valve and charge for that without 
cleaning the cylinder. It is done every day on pas- 
senger equipment. If it is the intention that you can 
clean the entire brakes and charge for them, why is it 
that they put separate prices in the passenger rules for 
cylinders and for triple valves or control valves? The 
point as we saw it was that you could clean either one 
and not the other. Therefore we saw no just reason 
for cleaning both of them in order to make the charge 
as required by the freight rules. : 

Mr. Mehan: Maybe I didn’t make myself clear. It 
is true that the prices are in the book for those separate 
operations, but the case as I understand it is one where 
the man really did perform the labor of cleaning the 
brakes, and the question is asked when he does perform 
that labor, can he make a charge against the car owner, 
and the answer is, “No.” I am wondering whether 
that answer cannot be modified in some way so as not 
to mislead people. Strictly under the interpretation of 
the rules, if that passenger train car had a cracked cyl- 
inder and the brake was in test, notwithstanding that 
we have a separate set of prices for these separate op- 
erations, and if that repairing line actually cleaned those 
brakes, as this question indicates, why can it not charge 
the car owner for the cleaning? In other words, I 
wonder whether this answer “No” is not misleading, 
because if it were strictly under the rules that would be 
all right. 

Mr. Swift: Well, the only thing I have to say is 
that your committee has a different opinion of interpre- 
tation of the rules than Mr. Mehan. We had members 
from 10 or 11 different companies and they all seem to 
be of the same opinion. It is therefore evident that the 
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information contained in the passenger car rules on 
cleaning air brakes is not clear, and it is not being 
handled that way. 

On motion, the committee received a rising vote of 
thanks for its report. 


Discussion of A. R. A. 


Interchange Rules 


M. E. Fitzgerald (C. & E. I.): I know of no better 
way to open a discussion of the A. R. A rules than to 
submit for your consideration the report of the Arbi- 
tration Committee to the convention at Los Angeles, 
Cal., a copy of which you will be able to procure as well 
as Supplement No. 1; now in effect, of the reports of 
the Arbitration Committee covering rule changes, 
which, of course, will only govern rule changes ef- 
fective the first of the year. But it is important, we 
believe that we review those recommended rule changes 
as covered in the Arbitration Committee report. 

I presume that all you gentlemen came to this meet- 
ing with a rule book Supplement No. 1 and the report of 
the Arbitration Committee. In order to start off the 
discussion I feel satisfied that we should first take up 
and review Supplement No. 1 and if any particular 
questions are to be raised regarding the application of 
rule changes as covered, those questions may follow. 

Mr. Fitzgerald: We will call out the rules and if 
there are any questions to be raised we will entertain 
them. 

Rules 2 and 3 


W. J. Owen (C. I. I., Peoria & Pekin Union): 
There is a new interpretation added to Rule 2. The 
following interpretation of this rule has been rendered 
by the Arbitration Committee: “Question 5. On basis 
of Section (c), is the receiving road permitted to reject 
a load of poles on a flat car because of shifting, even 
though the load may have originally conformed to the 
A. R. A. loading rules?” The answer is “Yes.” 

I am wondering if it was the intention of the Arbi- 
tration Committee to simply confine that to poles, or if 
that could be construed to mean that it covers any open 
top load that has been shifted, machinery, if you please, 
loaded on a flat car, poles on an open top car, or steel 
or pipe that might be shifted. I am wondering if it is 
the intention to cover all of those items that might be 
shifted. Undoubtedly the Arbitration Committee went 
into that extensively before they made this decision. 
Possibly there is something in there that I am unable 
to see at the present time, but personally I am unable 
to see how that is going to benefit or expedite the move- 
ment of cars. That is my personal opinion. That will 
retard the progress of the car instead of expediting its 
movement. 

T. W. Trapnell (C. I. I., Kansas City): If our 
friend Owen will look at Rule 3 on page 21 he will find 
that one can return any car that comes under any pro- 
vision of Rule 2. I agree with him though that in the 
place of moving or expediting the loads we are retard- 
ing them and filling up our terminal when undertaking 
to return cars of that character. The intention of these 
rules is to expedite the movement and not retard it, and 
I believe that should be modified. In fact, the entire 
Rule 3 relative to matters of setting back the loaded 
cars should be remodeled so that we will move the 
commodities through in lieu of tying them up and then 
return to the various lines that delivered them. 

Mr. Fitzgerald: In answer to Mr. Owen I can't help 
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construe the rule as given to us to mean that it applies 
to any commodity that is shifted, and I quite agree with 
him that it posisbly will cause, if applied as given to us, 
a lot of delay to equipment in large terminals. We 
have movements of some 30 miles and we may start a 
car out on an interchange delivery in very good condi- 
tion and, due to transportation shocks and conditions 
en route to point of interchange, that commodity will 
become shifted. If this rule were applied, naturally it 
would result in rejection of load and back haul of some 
30 miles. On the other hand, of course, it seems 
in a way absurd to effect delivery of a car to a con- 
nection knowing at the time you effect the delivery that 
it was shifted. I believe that possibly if the road would 
introduce a campaign of proper and better loading we 
might get away from some of this trouble. Taking it 
literally as written, I feel that it is permissible to reject 
a shifted load of any commodity tendered in inter- 
change. 

J. J. Gainey (Southern): I quite agree with Mr. 
Fitzgerald. 1 think the rule is plain and the Arbitra- 
tion Committee could not answer it in any other way. 
You have a perfect right to reject that load on an open 
car. While there are not many roads who do that, they 
take the car and adjust it and charge the expense to the 
delivering line. 

Mr. Owen: I should like to ask a question. Is it 
the opinion that this just simply refers to poles, or does 
it cover any open top loads? 

T. J. O’Donnell (C. I. I., Niagara Frontier, Buffalo, 
N. Y.): It is my opinion in working for the railroads 
under the mechanical section rules we should work un- 
der those rules without being technical. 

Mr. Owen: That is the answer I expected to get 
from Mr. O’Donnell because I don’t believe they know 
any differently down at Buffalo. Some of the cars 
coming through Peoria from Buffalo are ridiculous. I 
suppose he feels the same way about Peoria when he 
sees loads going through Buffalo, but nevertheless they 
are shifted. They were properly loaded in the first 
place but they are shifted slightly, and if you are 
going to have a technical thing about rejecting these 
loads you are going to have a backward movement of 
30 or 40 miles, as Mr. Fitzgerald says, which is not very 
progressive. 

Mr. O’Donnell: I think Mr. Owen is big enough 
with his forty-eight years of service to know that the 
man we want at the interchange point nowadays is the 
man who does the act and kicks afterwards. He takes 
the loads, fixes them up and doesn’t bother the super- 
intendent, general car foreman or master car builder, 
but if he feels that the delivering line is using any sur- 
reptitious method to get rid of something, he should 
apply the medicine and give him a physic to take the 
load back and fix it up. 

Mr. Jamison: The reason that that interpretation 
was put there is because a great many people say, 
“Well, I can’t help your load being shifted. We loaded 
it according to the A. R. A. loading rules, and that is 
all we are going to do.” That is all that this interpre- 
tation is established for, that although you complied 
with the A. R. A. Rules when you loaded the car orig- 
inally, if it becomes shifted en route then it stands 
just the same as any other shifted load. The receiy- 
ing line must bear the expense of adjusting. 

W. R. Rogers (C. L. I. Youngstown, Ohio): 1] 
don't for a minute think that Mr. Owen or any chief 
interchange inspector in this country is going to deliber- 
ately tie up the forward movement of loads when he 
can make the delivering line responsible. I don’t think 
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there is any use of arguing over a little point of 
that kind. It is not going to change my practice one 
bit. If the loads come forward to the receiving line 
shop I am going to slip the delivering line adjustment 
authority and that is going to settle it. 

Mr. Fitzgerald: A great many of the changes in 
Rule 3 are merely extensions of dates with the excep- 
tion of (7) which reads as follows: “(7) Brake beam 
hangers and brake beam hanger pins conforming to 
A. R. A, Standard required on all cars built new or re- 
built on or after January 1, 1930. From owners.” It 
is going to be very important that that matter be fol- 
lowed up. It will save us trouble and delay in han- 
dling equipment. 


Rule 26 


R. Vineyard (M-K-T): I should like to call at- 
tention to the new paragraph that has been added to 
Rule 26 which provides that in the renewal of arch 
bars or tie bars, all box and column bolts must be of 
at least the dimensions shown on Plates 3 and 4. 

Plates 3 and 4 have reference to trucks of 100,000-Ib. 
capacity. It would appear from this rule, according to 
this new paragraph as written, that where arch bars 
are applied under Rule 26 you would have to apply 
column bolts and box bolts as shown in Plates 3 and 
4. Through communication with the Secretary of the 
American Railway Association it was found that this 
article should have referred to Plates 1, 2, 3 and 4. 

Mr. Fitzgerald: I believe, gentlemen, that he is cor- 
rect, and it naturally follows that if it is essential to 
follow a standard strength of bolts throughout the 100,- 
000-lb. it is likewise necessary that we should reinforce 
and take care of the 80,000-Ib. capacity cars. 

Mr. Gainey: If you are to follow this Rule 26, you 
have boxes that will not take the standard bolts, also 
columns that will not take the standard bolts. I should 
like to know from the members of this association what 
their proper interpretation is. Are they going to change 
the columns, the boxes and the arch bars and charge it 
all to the owner of the car, or are they going to bear 
that expense themselves? 

Mr. Andrews: So far as I have been able to find, 
there is not much conflict in this rule for this reason: 
The A. R. A. has provided that a certain thing must be 
done and in the event you proceed to do that thing they 
have provided that all of the undamaged parts that are 
removed in connection with making this change shall be 
credited as scrap. It is my understanding that in ef- 
fecting this change I could apply A. R. A. oil boxes 
and column posts, of which there are many such, and 
I could bill the owner for ‘them and allow him scrap 
credit for those parts that were removed undamaged. 

Mr. Fitzgerald: Perhaps we might clarify the situ- 
ation by reading the rule that gives us that authority. 
In the third or fourth paragraph the Rule reads: “Any 
increased cost resulting from and the expense of altera- 
tion necessary for the first application of these details 
shall be charged to car owner. Scrap credit shall be 
allowed for undamaged parts thus removed.” The new 
rule compels us to apply the bolts and I think that is 
what they want us to do to bring these trucks up to a 
certain standard. l 

Mr. Mehan: It seems to me from the discussion 
that we have all kinds of boxes, columns, etc. that have 
to be drilled out for these bolts. We don’t find many 
of them. It seems to me that if we are having that 
trouble we ought to let the American Railway Associ- 
ation know something about it so they can provide for 
your relief in the Rule. 


Vol. 103, No. 11 


I notice that they have amended the Rule this year 
to take care of increased bolt sizes. They seem to be 
trying to take care of all these exigencies, and if any- 
body has oil boxes that have to have the bolt holes 
bored out for the bolts or columns that have to be 
drilled for the proper size bolts, if it develops that there 
are such things existing, we should pass some resolution 
here and send it to the American Railway Association 
asking them for some relief. 

Mr. Fitzgerald: I believe the incoming A. R. A. 
Committee will be glad to receive any' information from 
any member of the association in connection with any 
trouble he might experience in attempting to follow this 
Rule during the coming year. Then we might be able 
to do something and get some relief. 


Rule 35 


Mr. Trapnell: Yesterday or the day before two 
interchange points were spanked on the floor of this 
convention with the idea that they were abrogating 
safety rules adopted by the American Railway Associ- 
ation. I want to tell you, gentlemen, that here is one 
point that is not abrogating any of the rules. We are 
using common sense. We are closing the doors before 
we deliver the car and should a door not be closed, the 
line that receives the car takes it up with the office of 
the chief interchange inspector and he goes after the 
line that delivered the car with the door open. There 
is absolutely no abrogation of the rule. We believe in 
safety just as much as anyone else, and we practice it 
to see that the car comes through in good shape, but we 
don’t spend seventy-five cents to collect twenty-five 
cents in billing. That is all. That’s the thing that is 
wrong all through the rules. Today you want to cut 
down the expense of billing; yet you are adding these 
small items telling what we can do and get nothing out 
of it. 


Rule 91 


Mr. Jamison: The note that follows Rule 91 in the 
Supplement states, “With a’ view of effecting further 
economies in the cost of handling bills for car repairs, 
it is suggested that checking for car numbers and loca- 
tion be eliminated where the total charge per car is not 
in excess of $1.00, because it is usually found that cor- 
rected numbers are furnished or locations verified. 
However, this provision is not mandatory ?” 

I, for one, should like to see it mandatory. The 
greater part of our exceptions today involve wrong 
numbers. Someone this morning spoke about our bill 
clerks being educated on the construction of cars in 
order that they wouldn’t take improper exceptions. I 
hope he realizes that our bill clerks have been educated 
to a large extent and the education is continuing and 
the exceptions are going down in that matter to a very 
small number. The large volume of exceptions that 
are taken now are wrong car numbers. Of course my 
experience is limited to the system with which I am 
connected. Now we have this idea that if the billing 
on the repair card did not amount to more than $1.00, 
even though the number didn’t check on the car ac- 
countant’s office records, they wouldn’t take exceptions. 

I am just wondering whether or not this body would 
entertain a motion to ask the A. R. A. committee to 
frame a resolution to the American Railway Association 
to make that mandatory 

I move that our A. R. A. Committee formulate a 
resolution to the American Railway Association to 
the effect that this body is in favor of making man- 
datory the note following Rule 91. 

The motion was seconded and carried. 
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Rule 108 


Mr. Bell: Rule 108 tells us that we can’t make any 
material or labor charge for nuts, nut locks and lock 
nuts (including unit nuts) all types, 13% in. or smaller. ° 
Rule 26 tells us that we must apply nut locks. This 
may be hair splitting, but I should like to know what 
protection the car owner will have if nut locks are not 
applied to the box bolt when you apply the new A. R. A. 
standard arch bar. 

Mr. Fitzgerald: Do you gentlemen understand that 
the item just called to your attention is covered in 
connection with Rule 108, Sec. (b)? There is an indi- 
cation that there would be some conflict in there inas- 
much as they have it under another item covering no 
labor or material charge for the following items, and 
soon. I take it that in connection with a condition in- 
volving the arch bar, you would charge for that item. 
It is a combination job. 

Mr. Bell: I am not concerned with the charge that 
will be made; I am concerned with the question as to 
what protection the car owner will have on account of 
not having made proper repairs. Rule 101 tells us that 
no labor or material charge can be made for a nut lock; 
Rule 26 says we must apply them. 

Mr. Fitzgerald: As I look at this thing, I think it is 
going to be necessary that our A. R. A. Committee take 
this particular question up with the American Railway 
Association for an interpretation. We will attempt to 
get something on that. Will that be satisfactory? 

Mr. Jamison: Would you include in that all the 
body truss rod question? 

Mr. Fitzgerald: Yes. 

H. L. Raymer (Grand Trunk): I don’t know 
whether or not I have Mr Bell’s thought in regard to 
this question. The practice that we follow on our road 
is to apply the nut locks as per Rule 26, show it on our 
billing repair card, and make no material or labor 
charge other than the labor allowance for the new arch 
bars. Rule 108 says that there is no labor or material 
for nut locks under 13% in. in length. 

Mr. Swift: The .4 hrs. includes the tightening of 
the rod, the proper tightening of the rod, and where our 
men show a body truss rod applied with nuts used, we 
send the card back and ask them if they tightened the 
rod. If they tightened the rod they show it on their 
repair card and we show the .4 hrs. opposite the 
tightening of the rod and not opposite the nuts. 
(Laughter). 

The last gentleman who spoke didn’t understand 
Mr. Bell’s point. As I understood him, we apply stand- 
ard bars according to Rule 26 and make all proper re- 
pairs with the exception of putting on the nut locks 
that are required. The car owner comes back at us 
for correction and possibly we give him a defect card 
for those missing nut locks. How is he going to charge 
them back to us when there is no charge in the Rules 
for it? That’s what he was trying to get at, I believe. 

Mr. Owen: I should like to answer that. You give 
me a defect card account of no nut locks applied and I 
will charge you on that for the bolts that I use and 
changing it to put those lock nuts on, not the lock 
nuts, but the nut locks, and it is specified that you must 
apply the nut locks. Again, not the lock nuts but the 
nut locks. If you put the nut locks on you have to take 
the bolt out to do it. You have to take your nuts off 
and remove the bolt. If you are using a defect card 
there is no reason why you can’t charge for that. They 
can charge you for the labor and material on the bolt. 

C. J. Nelson (C. I. I., Chicago): Before we leave 
the subject I am wondering if it wouldn’t be well to re- 
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quest the secretary to place the question before the Ar- 
bitration Committee. Some companies seem to find a 
conflict in there that should be straightened out. If I 
am in order I make that as a motion. 

The motion was seconded and carried. 

On motion, it was voted to close the discussion. 


Report of A. R. A. Committee 


During the past year, your committee received twenty 
communications treating the subject of recommended 
changes in A. R. A. interchange rules. Due to certain 
changes in methods of procedure, partially brought 
about by the reorganization of this body, these com- 
munications referred to were forwarded to Secretary 
A. S. Sternberg, who placed them in the hands of your 
A. R. A. committee chairman at the February meeting 
of the board of directors, who were then in session at 
Chicago for the purpose of making recommended rule 
revision as well as other routine duties. 

Your committee had no previous opportunity to re- 
view these questions as submitted; however, all of the 
communications were read to and placed before the 
board of directors, and such other members as were 
present at this board session. All of the communica- 
tions received careful consideration, and were thor- 
oughly discussed on the floor, and were either there dis- 
posed of or were forwarded, approved by the board, 
to the A. R. A. Arbitration Committee in the form of 
recommended rule changes. 

The action of the Arbitration Committee on problems, 
as submitted, is fully reflected in that committee’s re- 
port made to the A. R. A. Convention at Los Angeles 
last June, at which time many of the recommended 
changes were formally adopted, and will appear in the 
Code of Interchange Rules, effective January 1, 1930. 
Some few corrections and changes, in line with pro- 
posals submitted are covered in Supplement No. 1 to 
the present Code of Rules, effective August 1, 1929. 

Your committee also received, through Mr. Stern- 
berg, certain communications from members making 
inquiry as to rule applications, or interpretations there- 
on, and have carefully considered such inquiries as fol- 
low herein, indicating in answer the opinion of the com- 
mittee, which is not mandatory or binding, but is merely 
the opinion of the committee after careful considera- 
tion. 

Question 1. (Rule 2, par. (e)—(a) What is meant 
by “third rail clearance”? (b) Where is this third rail 
situated ? 

Answer—The third rail, as considered by this rule is 
the charged rail of an electric railway, and performs the 
same function as the overhead trolley wire common to 
street railway line service. This charged rail is located, 
as a rule, about 20 in. from the gage line of running 
rail and extends about 614 in. above the top of the run- 
ning rail. Equipment operated in lieu of ordinary 
trolley pole is constructed with an extension outward 
from the truck of the car equipped with a sliding shoe 
which engages and forms contact with the charged or 
third rail. 

The idea of showing these clearances in the equip- 
ment guide is to protect against any part of the car, 
other than contact shoe, from coming in contact with 
this charged rail. Such contact would bring about a 
short circuit. 

Note: Some few cars, so constructed that truck 
spring planks, truss rods, drop doors, and other car 
parts do not meet clearances, will bring about such 
short circuits. 

Question 2 (Rule 2, par. (f), sec. (4)—Does not 
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Arbitration Case 1558 automatically abrogate the pro- 
visions of Rule 2, par. (f), sec. 4? 

Answer—No. Case 1558 has to do with a combination 
center plate and bolster filler, forming part of the cen- 
ter sill and bolster structure. The Arbitration Com- 
mittee makes this question quite clear in their decision, 
and your committee feels that the position of the Arbi- 
tration Committee in this case is well taken. 

Question 3 (Rule 3, par. 1, 3, 4, 6, and various other 
provisions)—According to the specific provisions of 
certain paragraphs of Rule 3, loaded or empty cars may 
be rejected in interchange, and there seems to be con- 
flict as between said Rule 3 and Rule 2. Why permit 
the refusal of cars in interchange, when, under the pro- 
vision of Rule 2, and Interpretation 4 of Rule 3, you 
are not protected with delivering line transfer author- 
ities ? 

Answer—Your committee was of the unanimous 
opinion that the various provisions of Rule 3 should 
be more specific, as to make clear the intent, which we 
take it is to enforce the standards of the Association. 
Empty cars not meeting the requirements of this rule 
should, in our opinion, be rejected. On the other hand, 
if cars are offered under load, great care should be 
exercised in an effort to make repairs under load, rather 
than effect transfer of high class lading. The Arbitra- 
tion Committee have gone on record as so interpreting 
this rule, and your attention is directed to Interpreta- 
tion 4, page 21, 1928 Rules, and to the revision of that 
particular interpretation now incorporated as Interpre- 
tation No. 5, Rule 3, covered in Supplement No. 1, ef- 
fective August 1, 1929. Your committee feels that the 
best interests of the railroads we serve would warrant 
careful consideration of and an effort made to eliminate 
unnecessary rejection of and transfer of loads. 

Question 4 (Rule 9, Interpretation 4)—Assuming an 
axle is removed without owner’s defects on wheels, per 
Rule 86, section (d), and the journal measures elon- 
gated 13/32 in. over standard length, must we consider 
journal elongated 34 in. and credit same as good second 
hand axle, or can such axle be judged as scrap and so 
credited ? 

Answer—Axle cannot be considered scrap. The 
above question was discussed at the February board 
meeting, at which time it was considered that such a 
journal should be scrapped when worn over 3% in. 
Your committee, however, must be governed by the 
opinions of the Arbitration Committee, and we would 
call your attention now to Interpretation 4 Rule 9, Sup- 
plement 1, effective August 1, 1929, and in connection 
with this proposition, we, your committee, would re- 
spectfully suggest that changes be made in Rule 86, 
paragraph (c), changing that portion of rule section 
now reading 

“. .. the length of journal must not exceed 34 in. 
over standard length. . . .” 


to read 
“... The length of journal must not exceed 7/16 in. 
over standard length. . . .” 


The reason for this is to avoid conflict as between Rule 
86 and Rule 9, as interpreted, and to clarify future 
handling. 

Question 5 (Rule 60, Interpretation 2)—Just how far 
does the word “inoperative” govern in the recleaning of 
air brakes less than sixty days? 

Answer—Your committee has at hand two inquiries 
in connection with application of Rule 60, Interpreta- 
tion 2, and in discussion it developed that there is with- 
out question a universal misapplication of the intent of 
that provision of this rule as governed by Interpreta- 
tion 2. It is the opinion, due to established common 
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practice on railroad shop tracks, that the employees 
engaged in this work should be so advised and educated 
as to eliminate the apparent unintentional sharp prac- 
tice which now exists. We feel that you will go along 
with us in assuming that the Arbitration Committee’s 
intent in this matter is that an air brake cylinder or 
triple must fail to function under test, where there is 
no visible external evidence of any existing defect, in 
wae to warrant reclaim against the original repairing 
ine. 

Question 6—If a foreign line applies type “D” cou- 
pler 814 in. butt (not standard to car except as to butt) 
and stencil car “A.R.A D coupler 5-in. by 7-in. shank,” 
may car owner obliterate stencil and waive objection 
to coupler applied, and have charge for stenciling can- 
celed on authority of joint evidence? 

Answer—The Arbitration Committee, in reply to 
Question 15, Rule 17, has left the question of acceptance 
or rejection of betterment charge strictly up to the car 
owner, in connection with the application of type “D” 
coupler not conforming to standards. This, then, would 
settle the question of owning line waiving objection to 
coupler charge. . 

Treating with the question of stenciling, your atten- 
tion is directed to Section (c), Question 15, Rule 17, 
and the Arbitration Committee’s answer to Section (c), 
to the effect that it would be improper to stencil such 
a car as equipped with type “D” coupler. Therefore, 
owning line certainly could object to charge covering 
such stenciling. In fact, owning line is not obligated 
to accept betterment or stenciling charge. 

Question 7—Does Interpretation 17 to Rule 17 mean 
that the substitution of riveted draft attachment for 
cross key attachment impairs the strength of car, or 
does it mean that the A.R.A standard yoke, when substi- 
tuted for any cast steel yoke, impairs the strength of the 
car? 

Answer—Your committee, in answering this question, 
must assume that in making this inquiry old type cast 
steel experimental yokes are under consideration, a 
great many of which are now working their way to the 
scrap pile regardless of condition, and we feel that we 
should go on record as construing this interpretation to 
apply only to the recognized permissible cross key at- 
tachment. 

Question 8—If a car interchange association issue 
their defect card against a delivering line for Rule 32 
damage, and if after car is received home, joint inspec- 
tion reveals the fact that defect card does not cover all 
defects, who should furnish the additional protection— 
the car interchange association, or the line against 
whom the defect card was issued? 

Answer—Strictly under the provisions of interchange 
rules, interpretations, and decisions, defect card pro- 
tection for delivering line damage must and should be 
received at point of interchange. Too many inspectors, 
foremen, and others are of the opinion that damage in 
many instances cannot be fully covered. We do not go 
along with this view, and feel that if various lines would 
instruct and educate their forces to card absolutely all 
damage requiring repairs which is cardable under the 


rules, at the point of interchange, an immense amount, 


of money would be saved the trunk lines of this coun- 
try, and there would be a great deal of unnecessary cor- 
respondence eliminated. 

In treating strictly with the question placed, the 
owner is entitled to full card protection from the trunk 
line delivering the car home. It then rests with the 
damaging line as to whether or not they would assume 
responsibility for the additional items of damage. Act- 
ing strictly from the point of precedent established, 
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your committee feels that if the original damaging line. 
is satisfied that they did bring about the additional items 
of damage involved, then they should protect, just the 
same as in the case of fire damage invisible from ex- 
terior inspection. This, however, is not mandatory, 
under rules of decisions. . 

Acting on instructions from your board of directors, 
your committee gave careful consideration to the ques- 
tion of segregating of A. R. A. rules, particularly in 
placing of all rules strictly governing interchange in 
separate sections of the present Code of Rules. Your 
committee feels that no good purpose would be served 
by such a segregation, and that if any individual road 
or line so wishes, they may, by bulletin instructions, 
make any segregation they feel advisable. Such a 
bulletin, treating merely with rule numbers and serving 
as a guide to inspectors, would, in the opinion of your 
committee, get the desired results, and would be pre- 
ferable to making such a radical change in the present 
Code of Rules. 

The report was signed by M. E. Fitzgerald (chair- 
man), general car inspector, Chicago & Eastern Illinois ; 
J. Matthes, Jr., general car inspector, Wabash; W. R. 
Rogers, chief interchange inspector, Pittsburgh & Lake 
Erie; O. H. Clark, superintendent of car repair bills, 
Missouri Pacific; George Burbie, chief inSpector, Swift 
& Company; J. J. O’Brien, superintendent of car de- 
partment, Terminal Railroad Association of St. Louis; 
and F. A. Isaminger, superintendent of car equipment, 
Roxana Petroleum Corporation. 


Discussion 


W. J. Owen (C. I. I., Youngstown, Ohio): There 
is just one question I should like to ask Mr. Fitzgerald, 
that is, what he means by the words “visible external 
evidence” on the cleaning of air brakes. I wonder if 
he would just clarify that. 

M. E. Fitzgerald (C. & E. I.): The questions as 
submitted to the committee were to the effect that cer- 
tain exceptions can be taken to bills demanding cancella- 
tion of. charges where the records were not clear as to 
what really brought about the cleaning, the subsequent 
cleaning. In other words, there was one question sub- 
mitted which had to do with a broken retainer valve, 
and considerable correspondence was exchanged be- 
tween the respective interested lines, and it was the 
opinion of the car owner that he could request cancel- 
lation, basing his argument on the fact that the brakes 
were inoperative. The question was what do they 
mean? Your committee feels this: that it is the real 
intent of the arbitration committee, for example, that 
if a car moves to a repair track with no visible defects 
such as broken parts of cylinder, triple or retainer, and 
if everything is apparently in good order and the car is 
bearing your road stencil, and then with a single car 
test that triple fails to function, you have a perfect 
right as a car owner to reclaim against the original 
repairing line; but if, on the other hand the next car 
has a visible defect which forces you to clean the car, 
then why should you reclaim against the original re- 
pairing line who made a perfect repair job for you? 

Mr. Owen: Just one more question. Is there any 
chance of getting out of it regardless of whether it is a 
visible or invisible defect that caused the inoperation? 

Mr. Fitzgerald: There is no way for you to avoid 
reclaim, but it was hoped by the committee that with 
this explanation furnished to the car men of this coun- 
try they would at least give it a little consideration, and 
we believe they will. We believe that if the matter is 
put up to the repairing forces like that there will be 
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unintentional sharp practice if they do not follow rea- 
sonable methods of handling this business. 

D. E. Bell (C. N.): I heartily endorse the com- 
mittee’s stand with regard to Rule 3, adopting as a 
principle the fact that you can demand transfer of 
authority if you can’t effect repairs. Adopting the 
principle as outlined in new Interpretation 5, you can’t 
demand transfer of authority if you can effect repairs 
on your road. That seems to abrogate Par. 3 of Sec. C. 
which tells us that couplers having riveted yokes with- 
out lugs, where such yokes are riveted direct to coupler, 
are prohibited in interchange. And yet, according to 
the principle as defined in Interpretation 5, the receiv- 
ing line has to make the repairs. 

C. J. Nelson (C. I. I., Chicago): I am much inter- 
ested in Question 8 of the committee’s report, and I 
desire to commend the stand of the committee in their 
modern decision to the effect that protection for de- 
livering line’s defects should be procured at the time 
and place of interchange. 

T. W. Demarest, general superintendent of motive 
power of the Pennsylvania (Western Region), criti- 
cized, and I think with justice, the chief interchange in- 
spectors on account of being far from of one mind in 
connection with the handling of their problems and 
carrying out the intent of the interchange rules. 

While your chief interchange inspectors are far from 
being infallible, I question that they are entirely re- 
sponsible for that condition. I believe that every man 
that you have working for you in that capacity is 
deeply anxious to comply with the intent of the Ameri- 
can Railway Association to the fullest extent. But I 
am rather inclined to feel that they are governed too 
much by higher authority in conflict with the rules pro- 
mulgated by the American Railway Association, and 
I am wondering too if that is to the best interests of 
the railroads as a whole. 

I believe that if your management were fully aware 
of the amount of time that your foremen and many 
others are losing, and of the amount of money that is 
spent in dictating letters, using up stationery in tracing 
for defects that should have been protected at the 
point of interchange, they would undoubtedly insist on 
everyone’s complying with the intent of the rules. 

I believe there should be a reasonable consideration 
given to concealed associated delivering line defects, 
and I believe too that you will find most all of the rail- 
roads very willing to give protection for such defects 
based on home shop inspection. 

We all know, I believe, that some of the larger points 
in the United States are running cars on notation 
records. By that I mean their interchange inspectors 
are not permitted to issue defect cards, such being left 
to the duties of the interchange bureaus. I am won- 
dering if sufficiently deep thought has been devoted to 
that particular practice, or, in other words, has con- 
sideration been given to the final results of such action. 
I earnestly hope that the thought that has been devoted 
to the problem has not been confined to the benefit that 
might be derived by the members of the roads at home 
at the particular point where that practice is in effect, 
because it that has been done I think it is an injustice to 
the railroads as a whole. 

Gentlemen, I am probably not permitted to take too 
much time, but I want it distinctly understood that 
what I am saying is not intended at all as criticism 
against any particular terminal, but I do wish in behalf 
of the people that I am working for to endeavor to have 
this question thoroughly analyzed, with the hope that 
we can all eventually outline a plan that will be abso- 
lutely uniform throughout the country.  (Applause.) 
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T. J. O'Donnell (C. I. I., Buffalo, N. Y.): While 
Mr. Nelson’s remark did not directly refer to this com- 
mittee report on the carding of cars in interchange 
under our mechanical ruling, I heartily support Mr. 
Nelson here and the Chicago district that any car re- 
quiring carding should not under any condition be 
passed through on notation records. It is an evil that 
we ought to wipe out. You know the correspondence 
and the trouble we have and have had for the last 
twenty-five years on that. The mechanical rules are 
very plain, They tell you what is cardable and what is 
not cardable. There is not any money in passing cars 
along from one interchange point to another without 
absolutely living up to the rules. I should like to offer 
a motion as follows: “It is the sense of the Master 
Car Builders’ and Supervisors’ Association in annual 
convention assembled that we have heard with very 
much concern the statement made by the Chairman of 
the Arbitration Committee, T. W. Demarest, that there 
is a deviation at certain interchange points from the 
observance of rules as laid down by the Mechanical Di- 
vision. It is the sense of the Master Car Builders’ and 
Supervisors’ Association that every honorable and 
honest effort be made to carry out these rules to the 
letter, in order to carry out the wishes of our officers 
in expediting the movement of freight and in living up 
to the rules as they are laid down for all points through- 
out the country.” I move its adoption. 

... The motion was seconded and carried unani- 
mously .. . 

On motion of Mr. Mehan, the A. R. A. committce 
report was accepted with a rising vote of thanks. 


Bearing Tests on the 
Canadian National 


Pyrometer tests of engine and 
trailing-truck bearings 


URING the past three years, the Canadian Na- 
tional has equipped a considerable number of 
four-wheel engine trucks, and two-wheel and four- 
wheel trailing trucks with grease-lubricated outside 
journals of the floating bushing type. At the present 
time, there are about 800 of these journals in service 


Four-wheel engine truck and two-wheel trailer truck 


equipped with grease lubricated outside journal 
boxes, having foating-bushing bearings 
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on the system which are giving satistactory results. 

Two applications of this design of box and bearing 
are shown in one of the illustrations. These designs of 
trucks are now applied to 20 4-8-4 type locomotives 
which were built in 1929. The engine truck shown in 
the top view is equipped with Edgewater ring springs 
used in conjunction with coil springs. Eventually, this 
design of box and bearing will be applied to all Canadian 
National passenger locomotives. The boxes are of 
steel with stationary Hunt-Spiller iron bushings, keyed 
in and have bronze bushings next to the journals. The 
grease is applied by removing grease plugs which are 
screwed into the box covers. These plugs are so lo- 
cated as to be accessible at all times. Various types of 
grease retaining rings were tried out. However, the 
most satisfactory proved to be a plain brass ring. 


Tests Made to Determine Proper Clearances for 
Floating Bushings 


A large number of experiments have been made to 
ascertain the proper clearance to allow for both the 
inside and outside of the floating bushing. Pyrometer 
tests were also made to determine the correct grease 
to use on the bearings, the results of which are shown 
in the chart. 

These tests were made on the driving boxes and trail- 
ing and engine-truck boxes of one of the new Canadian 
National 4-8-4 type locomotives, which was taken out 
of manifest freight service and placed on passenger 
train No. 15 from Montreal, Que., to Sarnia, Ont., a 
distance of 509 miles. This run includes a large num- 


No.!-Leading Left Engine Truck Box, 
3g Hole in Hunt-Spiller Bush S"deep, 
1" from Top Center 


No.2-Left Main Driving Box, 
3g Hole in Hunt-Spiller Bush @"deep, 
2 from Top Center 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


New Wheels Applied and Removed by Same 
Road Within Eight Days 


The Canadian Pacific applied a new pair of 4%-in. 
by 8-in., 650-Ib. cast-iron wheels on November 6, 1927, 
to C. R. R. X car 1576 at Windsor, Ont. The new 
pair of wheels replaced a pair of which one wheel had 
a broken rim but the mate wheel was OK for service. 
The railroad charged T. M. Sinclair & Company, Ltd., 
the value of two new wheels less credit for one scrap 
and one second-handed wheel removed, making a net 
charge of $16.55. On November 14, 1927, eight days 
later, the Canadian Pacific removed the new wheels on 
account of the axle journal being cut. A pair of 
second-hand wheels was applied but no charge was 
rendered to the car owners. The owners of the car 


. Claimed that the charge for wheels applied November 


No.3-Left Rear Trailing Truck Box, 
4g Hole in Hunt- Spiller Bush T"deep, 
1" from Top Center 
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Pyrometer tests of engine and trailing truck and driving wheel bearings 


ber of station stops, and requires heavy work from the 
locomotive. The speed of the train during the trip 
was as high as 80 m.p.h. on various occasions. No at- 
tention was given to the lubrication of the journals 
under test during the run. 


Results of Tests 


In order to insure correct temperature readings, the 
pyrometer heating elements were screwed directly into 
the iron bushings in the boxes. Curve No. 1 is plotted 
from pyrometer readings taken from the front left 
engine-truck box. Curve No. 2 shows the journal tem- 
peratures during the trip for the left main driving box, 
while curve No. 3 shows the results of the pyrometer 
tests on the left rear trailing-truck box. 

This test run was made on August 29, 1929. It will 
be noted that the initial bearing temperature in all three 
instances was 100 deg. F. The highest temperature 
attained was on the engine-truck box which heated up 
to 310 deg. F. between Sunnyside, Ont., and Brantford. 
At no time did the temperature of any of the three 
bearings run lower than 160 deg. F. The average bear- 


ing temperature for the entire test run was between 240 
and 250 deg. F. 


November, 1929 
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6, 1927, should be reduced to $3.05 which represented 
the value of two second-hand wheels less the value of 
one scrap and one second-hand wheel removed. It con- 
tended that the car owners had received no benefit of 
the betterment for which they were charged because of 
handling line defects, and claimed that although cases 
of this kind may be fair between two railroads, they are 
not fair to a private car owner which does not repair 
foreign cars, In the statement submitted by the car 
owners the committee was referred to Arbitration Case 
1521 and it was pointed out that the Committee recog- 
nized reasonable exceptions to the A. R. A. rules. It 
was contended that this case was a reasonable excep- 
tion, and that a ruling should be issued permitting a 
refund of the betterment charge where the owner is 
deprived of the benefit of the betterment as occurred in 
this case. The railroad maintained that its charges 
were correct according to Rule 101 and the provisions 
of Rule 98. It pointed out that the wheels removed 
November 14, could not be reapplied as other than 
second-hand. 

In its decision the Arbitration Committee stated: 
“Under present Rule 98 it is not permissible to charge 
the car owner for the difference in value between new 
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wheels applied and second-hand wheels removed on 
account of delivering line defects. Therefore, it would 
be inconsistent to allow credit at new value for second- 
hand wheels removed in the case at issue, notwith- 
standing these wheels were new when applied a short 
time previously. The rules do not recognize any dif- 
ference in the value of cast-iron wheels, as second- 
hand, insofar as the question of length of service or 
age is concerned, The contention of car owner is not 
sustained.” Case No. 1606—T. M. Sinclair & Co., Ltd. 
vs. Canadian Pacific. 

[Case No. 1521 involves Rule 30 in which one road 
re-weighed a car and failed to obliterate the old stencil- 
ing marks with the result that the second road re- 
weighed the car but obliterated the old stencil. Both 
roads billed the owner for re-weighing the car. The 
owner requested the first road to cancel its charge which 
it refused to do. The Committee sustained the owner’s 
request.—EDITor. ] 


Owner Must Pay for Cleaning Inoperative 
Discharge Valves on Tank Cars 


On January 1, 1928, the Chicago, Rock Island & 
Pacific steamed out N. A. T. X. tank car 399 and 
cleaned the discharge valve. The railroad rendered a 
bill for $5.20 for steaming out the car and for repairs 
to the discharge valve, to the North American Car 
Corporation. The car company took exception to this 
charge, claiming that the work done by the railroad was 
not repairs. Its objections were based on the grounds 
that this car was under lease to an oil refiner, and 
had been delivered to the refinery in a clean and service- 
able condition. Therefore, the lessee was responsible 
for the dirt getting into the tank and it was its duty 
to remove it. The owners further contended that the 
work performed by the railroad came under the same 
category as sweeping out box cars, etc. The Rock 
Island stated that this car was sent to the shop because 
the discharge valve would not seat, due to the dirt and 
debris on and under it, and it was necessary to steam 
out the tank so as to make it possible for an employee 
to go inside and repair the valve. Oil companies, the 
railroad contended, which operate loading racks in oil 
fields, refuse to make repairs to discharge valves. 

It was decided by the Arbitration Committee that “In 
view of the rejection of the car at the loading point on 
account of an inoperative discharge valve, the handling 
line was justified in correcting the defective condition, 
which occasioned the steaming of the tank. Rule 16 is 
authority for this work. Rule 92 also applies. The 
car owner is responsible. Therefore, the bill against 
the North American Car Corporation is sustained.”— 
Case No. 1605—North American Car Corporation vs. 
Chicago, Rock Island & Pacific. 


Consolidated Bills Rendered by Systems 
Comprising Two or More Railroads 


Included in a bill rendered by the Chicago & North 
Western against the Southern Pacific (Pacific Lines) 
where items for the application of journal bearings to 
S. P. car No. 25553 at Mankato, Minn., on December 
2, 1927, by the Chicago, St. Paul, Minneapolis & 
Omaha and again at Grand Junction, Ia., on December 
21, 1927, by the Chicago & North Western. This bill 
also included items for applying journal bearings to 
S. P. car No. 62570, at Altoona, Wis., on December 
27, 1927, by C., St. P. M., & O. and again at Weye- 
ville, Ia., by the C. & N. W. The Southern Pacific took 
exception to these charges claiming that duplicate jour- 
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nal bearings had been applied. The C. & N. W. de- 
clined to cancel these charges and contended that Case 
No. 1319 applied. The Southern Pacific pointed out 
that the C. & N. W. rendered bills in which charges 
for repairs involving both the C. & N. W. and the C. 
St. P., M. & O., are combined in one bill. It stated 
that this procedure varied from that of the Union Pac- 
ific System which renders separate bills for each of the 
railroads that comprise the system. It contended that 
the C. & N. W. and the C., St. P., M. & O. were oper- 
ated under the same arrangement as the Southern 
Pacific lines in Texas and Louisiana and claimed that 
this case was a parallel to Case No. 1371. The C. & 
N. W. pointed out in its statement that the C. & N. W., 
and the C., St. P., M. & O. are separate companies 
under the state laws, and are so represented in the Me- 
chanical Division, A. R. A., as subscribers to the Code 
of Rules governing the interchange of freight cars. 
All repairs made to C. St. P. M. & O. cars by the 
C. & N. W., and vice versa, except at joint stations 
where special agreements are in effect, are billed against 
each road monthly on the basis of the A. R. A. rules. 
At joint stations the cost of doing the work is billed 
against the road for whom the repair work is per- 
formed. Each road maintains its own billing office and 
issues its own billing repair cards. Foreign roads not 
making consolidated bills are required to list C. St. P. 
M. & O. cars separately from C. & N. W. cars, and to 
show the amount due each company. This arrange- 
ment, it was claimed by the C. & N. W., does not alter 
their status as separate railroads under the law, and the 
interchange rules. It contended that Rule 99 did not 
apply to repairs made on both the C. St. P. M. & O. 
and the C. & N. W., which are included in the con- 
solidated bill for both companies. 

In rendering its decision the Arbitration Committee 
stated, “The contention of the Southern Pacific Com- 
pany is not sustained. The Chicago & North Western 
and the Chicago, St. Paul, Minneapolis & Omaha are 
separate roads insofar as Rule 99 is concerned.” Case 
No. 1607—Southern Pacific vs. Chicago & North West- 
ern. 

[In Arbitration case No. 1319, Union Pacific vs. C. 
B. & Q., the Oregon Short Line applied a journal bear- 
ing to a C. B. & Q. car, and the charge was billed 
against the car owners. A short time later the Union 
Pacific applied a journal bearing to the same journal on 
that car, and the charge was also included in the audit 
bill to the C. B. & Q. The same repairs were made by 
the Oregon Washington Railroad and Navigation Com- 
pany to another C. B. & Q. car, and this road also in- 
cluded the cost of renewing the journal bearing in an 
audit bill using a Union Pacific billing repair card. The 
Committee decided that in view of the status of the 
four roads in question with regard to their relation to 
the Union Pacific System, they are properly considered 
as separate roads in the application of Rule 99, and 
the contention of the C. B. & Q. was not sustained.— 
Epiror.] 


U. S. STEEL Propucts AND PusBLICAaTIONs.—The United States 
Stecl Corporation, 71 Broadway, New York, presents in a 52- 
page pamphlet the following information concerning its sub- 
sidiary manufacturing companies: Products and by-products 
manufactured; location and addresses of sales offices; location 
and addresses of warchouscs; publications descriptive of prod- 
ucts; description of educational motion pictures, and an alpha- 
betical index of products. No attempt is made to cover the 
more specialized or detailed products or processes of any of 
the companics, but the lists are representative of the type and 
character of commodities made. 
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November, 1929 


One of three new Pullman cars, equipped with experimental upper berth windows, now in service on the Rock Island 


Equipment for Rock Island Fast 
Passenger Trains 


Three Pullmans with trial installations of upper 


berth windows included— Diners 


finished in Spanish motif 


Island & Pacific, including the Golden State 

Limited, the Rocky Mountain Limited and the 
Iowa-Nebraska Limited, have been provided recently 
with complete new equipment, including both cars and 
locomotives. The Pullman equipment alone includes 52 
cars, in addition to the new baggage cars, baggage- 
smokers, smoking-room coaches, chair cars, diners, club 
cars and -club-observation cars. The motive power 
consists of five new Mountain-type locomotives. The 
provision of this equipment will enable the Rock Island 
to give the latest modern conveniences and service to 
passengers who ride these trains between Chicago and 
California, Colorado and the Midwest. 

The new locomotives built by the American Loco- 
motive Company are of the Mountain type of similar 
proportions and design to previous Rock Island 4000 
Class locomotives except for the addition of type BK 
mechanical stokers and Worthington feedwater heaters 
of the latest design. The locomotives develop a tractive 
force slightly over 50,000 Ib., have 28-in. by 28-in. cyl- 
inders and weigh 254,000 Ib. on the drivers. Other 
special equipment include the application of two ther- 
mic syphons in the firebox and one in the combustion 
chamber and the Ohio low-water alarm. Lubrication is 
provided for by means of 187 Alemite fittings on each 
locomotive; in fact, all moving parts, except the rods, 
and all spring rigging connections are provided with 
this form of pressure lubrication. 

The club or lounge cars are 84-ft. all steel cars not- 


T fast passenger trains of the Chicago, Rock 
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able for the completeness and beauty of their furnish- 
ings, being identical with those brought out earlier in 
the year and described in the Railway Age, issue of 
April 20, page 907. 

The Pullman cars are of standard Pullman design 


ITITS 
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Interior view showing upper berth windows equipped with 
stationary sash and adjustable curtains 


but include several new features which are still experi- 
mental in nature. In three of the 52 cars, upper berth 
windows have been provided for trial purposes, two in 
each section. The windows have stationary sash and 
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adjustable curtains of the same material and design as 
those used in the lower windows. The lower windows, 
equipped with single brass sash and double glass, are 
arranged to be raised and lowered by means of auto- 
mobile-type fixtures set flush with the inside finish of 
the car below the windows. 


Special Lighting Fixtures and Decoration 
in the Diners 


The dining cars, while containing no innovation as 
far as general proportions and equipment are con- 
cerned, combine beauty and good taste in interior dec- 


The interior decorations and equipment of the new Rock 
Island diners are Spanish in character 


oration to a high degree. The interior finish in the 
dining car is Spanish in treatment and this is brought 
out by making use of natural black walnut combined 
with a painted side wall. The window trim is of na- 
tural color walnut in which shaped mouldings for the 
window header and carved wood pilasters are placed 


View showing automobile-type window-raising fixtures now 
being tested on three Pullman cars in service 
on the Rock Island 
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on either side of the window. A natural walnut deck 
rail is used, dividing the wall color from the ceiling 
color. The ceiling is painted a light cream color which 
harmonizes with the wall color, the latter being tan in 
tone. Attractive framed mirrors are placed at either 
end of the dining room, two on each bulkhead, and they 
are of the same general Spanish motif. A buffet of 
Spanish design is placed at the bulkhead nearest the 
pantry. 

Special designs of lighting fixtures are used in this 
car and they, too, are of Spanish type. The ceiling fans, 
ceiling fixtures and one-light brackets are all of the 
same motif. The one-light brackets are placed over 
each window and have mica shades on which a small 
replica of a Spanish shield is placed, the color on this 
shield being complementary to the walls and interior 
furnishings. The lighting fixtures were designed by 
the Safety Car Heating and Lighting Company. 

The general tone of the interior furnishings, in- 
cluding the carpet, upholstery and window shades, is of 
blue and gold. 


Tools for Repairing 
Air Compressors 


MONG the many interesting tools that have been 
developed for handling air brake repairs at the 
Parsons, Kan. shops of the Missouri-Kansas-Texas 
are the reamers and valve-cap refacers shown in the 
illustrations accompanying this article. They have been 
designed especially for use in connection with the repair 
work on 814-in. cross-compound air compressors. 
Fig. 1 shows a line reamer for reaming the main 
valve bushings in one operation and in perfect aline- 


Fig. 1—A line reamer for finishing the main-valve bush- 
ings on a cross-compound air compressor 


ment, insuring a perfect valve operation and elimin- 
ating the binding of a valve in bushings that are not in 
line. Fig. 2 shows the line reamer mounted on a cross- 
compound compressor head ready for use. The tool 
is driven by a square on the end of the arbor, a drill 
motor being used for power. The practice is to ream 
the bushings 1/32 in. oversize before renewing the 
bushings. In Fig. 3 it will be seen that the reamer is 
made with a long tapered arbor having a four-pitch 
screw on one end for the mechanical feed, which is 
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obtained through gears in the reamer mounting. A 
fine feed or a coarse feed can be obtained by turning a 
knurled collar which operates change gears. 

The reamers are of the expanding-shell type mounted 
on the tapered portion of the arbor. They can be used 


in any combination of sizes for the reaming of valve 


Fig. 2—A view of the reamer mounted on a pump-cylinder 
head ready for use—It is driven by a drill motor 


bushings. The set-up requires the mounting of the 
reamer assembly on the compressor head as shown in 
Fig. 2. It is held in position with the regular cap 
screws removed from the head. The reamer is trued 
up with the bore of the valve by means of a boss on 


Fig. 3—Assembly drawing of line reamer for 8!4-in. cross- 
compound-compressor main valve 


the reamer mounting head. The reamer is self-feeding 
and after the completion of the cut it is advisable to 
disengage the feed and turn the reamer two or three 
times so that no marks will be left at the end of the 
cut. The approximate time required to ream one head 
is five minutes. 


Fig. 4—The reversing-chamber valve cap reseater 
in position ready for use 
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Fig. 4 shows a tool for refacing the boss on the pump 
cylinder head for the reversing-valve cap joint. The 
design of the tool is shown in the assembly drawing 
in Fig. 5. It consists of an arbor which is screwed in 
the threaded hole from which the valve cap is removed. 
The cutter is mounted on the tapered portion of the 
arbor and is fed into the work by a nut which is 


Fig. 5—Assembly drawing of a tool for refacing the 
reversing valve cap joint 


threaded to fit the threaded upper end of the arbor. 
Referring again to Fig. 2, a refacer and tap will be 
seen lying in the foreground on the pump head. The 
refacer is for the reversing valve cap and simply screws 
onto the threaded portion of the cap while the cutter 
is revolved by hand inside the cup-shaped housing. 
The cutter is fed by a nut at the top of the housing. 
The tap with the square shank is for retapping the 
threads in the reversing valve chamber of the head. 


Straightening Cast Steel 


Tender Frames 


By Geo. W. Kelly 


Blacksmith Foreman, Central Railroad of New Jersey 
Elizabethport, N. J. 


NUMBER of blacksmith foremen have asked the 
writer for information relative to the method 
used in this shop for straightening one-piece cast-steel 


Device for straightening cast steel tender and passenger- 
car truck frames 
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tender frames. Referring to the drawing, the movable 
containers F are designed to burn charcoal, soft coke 
or smithing coal. All bends in the frame are heated 
at the same time, and are pulled straight in one heat 
by means of the screw and nut R. This screw is at- 
tached to the frame as shown, and moves the lever L, 


which is fulcrumed on the block B. Four 15-in. I- 
beams, which are anchored in concrete piers as shown 
at the bottom of the drawing, serve to hold the frame 
during the process of straightening, and also while 
cooling. This device may be used also for straight- 
ening one-piece cast-steel passenger-car truck frames. 


Devices for the Tool Room 


Three special tools developed on the Norfolk & 
Western which were shown at the Tool 


Foremen’s convention 


devices illustrated were submitted by R. B. Love- 

land, tool foreman, Norfolk & Western, Roanoke, 
Va., in the report of the locomotive shop devices com- 
mittee at the 1929 convention of the American Railway 
Tool Foremen’s Association. 

These devices include a convenient gage for checking 
the lead of taps, a set of tools for reconditioning valves 
and valve seats on low water alarms and a jig for drilling 
crosshead centers. 


Gage for Checking Tap Lead 


The body of the tool illustrated for checking tap lead 
is constructed of four pieces of soft steel, 4 in. wide by 
5 in. long by +; in. thick, welded together in the form 
of a box, which is machined square. An angle cutter 
having an included angle of 90 deg. is run across the top 
at the front edge to make the seat for the adjustable and 
movable bars, which carry the ball points. 

A piece of cast iron is machined 3 in. wide by 4 in. long 
by ¥ in. thick, and the 90-deg. cutter is then run across 
the front edge of this top piece near the end so as to 
make the other half of the seat for the adjustable and 
movable bars. Then a piece 1 in. wide by 134 in. long 
is sawed out of the front left-hand corner and 1/64 in. 
machined off the bottom so it will clamp the adjustable 
bar. A 3%-in. hole is drilled and tapped through this 
piece and the body to accommodate the thumb screw. 


A MONG others, the three tool room and shop 


The rest of the top plate is dowelled and screwed on the 
top of the body. 

There are two bars, g-in. square, which work through 
the seat made by the 90-deg. cutter, one of them being 
The adjustable bar 


adjustable and the other movable. 


Close-up view showing the construction of the crosshead 
drilling jig. 


is 7 in. long and has an adjustment screw. The front 
corner is machined off so as to leave a ;';-in. flat. It is 
then drilled and tapped at %-in. intervals with a No. 5-40 


‘Tools for reconditioning low-water alarm valves and seats 
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tap to receive the ball point. The movable bar is 2 in. 
long and is drilled and tapped on the front 3g-in. from 
the left end of the bar, with the same size tap to receive 
the second ball point. This bar is lapped in so it will 
fit free with no shake. On the back of this bar, in the 
center, a ;’;-in. hole is drilled and tapped for a %4-in. pin, 
114-in. long. At this point a depression is milled in the 
frame and top piece to allow for this pin to move side- 
ways .025 in., and a clamp for holding the dial indicator 
is made. 

A small angle plate is attached on the front of the 
body to act as a shelf to support the tap. The angle 
plate, which is held by a thumb screw, is graduated on the 
left side figuring from the center of the points so it can 
be quickly set at half diameter of the tap. For taper 
taps, a wedge having half the taper of the tap to be 
checked is used. 

The ball points are made of tool steel and must be 
made in pairs, having the same distance from the 


An effective jig for drilling crosshead centers 


shoulder to the center of the ball. 
and ground. 

For 12 U. S. threads per inch the ball is .049 in. in 
diameter; 14 threads, .042 in. in diameter; 16 threads, 
.036 in. in diameter, etc. By having a ball point of the 
proper diameter, it is made possible to check on the pitch 
diameter which is the correct method. For checking 
taper taps a washer is used to get the point out a distance 
of half the taper of the tap. 

It will be noted that with the holes in the adjustable 
bar it is possible to check one inch of the length of the 
tap or at 14-in. intervals to 6 in., as desired. Gage blocks 
are used to set up this instrument, but it is possible to 
set up with micrometers. i 


They are hardened 


Low Water Alarm Valves and Seats 


The tools shown in the illustration for reconditioning 
valves and valve seats on low water alarm are hand tools, 
operated with a wrench and screw driver. The valve- 
seating tools which are shown at the right are made up 


682 


Railway Mechanical Engineer 


of a brass nut which is screwed on in place of the regular 
gland nut. This nut is tapped to receive the feed screw 
which carries the counterbore and is made up of one 
piece of carbon tool steel. The tool has a pilot 13/64-in. 
in diameter by 3⁄4-in. long, a 45-deg. cutting face 3-64-in. 
wide, and a flat or 90-deg. cutting face 3¢-in. in diameter. 

The tool for facing the valve is made up of a 34-in. 
square piece of steel 134-in. long, with a 3%-in. hole 
through the center to support the stem of the valve. The 
hole is countersunk to receive the valve, and a tool-steel 
blade inserted and held by a filister-head machine screw. 
A chip chamber is milled out in front of the cutter. 

In operation, the valve is inserted in the tool and given 


Top view showing the use of the tap-lead checking gage 


a few turns to the right at the same time pressure is being 
exerted on the screw driver. The valve is then in good 
condition to grind. 

Two sets of tools are shown in the illustration placed 
in different positions so as to give a clearer idea of their 
design. 


Drilling Crosshead Centers 


The jig for drilling crosshead centers is made in two 
parts and held on the crosshead by a long bolt which 
passes through the crosshead. Both parts are identical, 


Gage for conveniently and accurately checking tap lead 


with the exception that one is right-hand and the other 
is left-hand. They are made of soft steel forgings, 1-in. 
thick, finished, with three ledges. The top one is provided 
with four hardened tool steel drill bushings and is }4-in. 
above the crosshead. The second and third ledges are 
spaced far enough apart to allow a slip fit for the shoe 
fit in the crosshead ; the third ledge also has a set of drill 
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bushings that correspond with those in the top ledge. 
These keep the drill from running off while drilling the 
second side of the crosshead. The projected sides serve 
as parallels to hold the crosshead square with the drill. 

Straps welded in the ends of the first and second 
ledges make a stop that comes in contact with the front 
end: of the crosshead center which has been machined. 
This style of drill jig for crosshead centers has been 
used at Roanoke shops for the past five years and is 
giving exceptional service. 


Variable Lead Attachment 


VARIABLE lead attachment for use in connec- 

tion with Walschaert valve gears is being tested 
on Denver & Rio Grande Western locomotives under the 
direction of W. J. O’Neill, general mechanical superin- 
tendent. The principle of this design is to give a vari- 
able lead by automatically changing the working pro- 
portions of the combination lever, depending upon the 
position of the reverse lever. The design is covered 
by a patent which has expired. 

Referring to the illustrations, the construction will 
be clear. The upper end of the combination lever is 
slotted to provide for movement of a block, similar to 
the ordinary link and block, which is carried therein. 
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Details of radius bar and combination lever arranged 
to give variable lead 


The front end of the radius bar, connected by a pin 
through this block, is supported by a hanger from the 
horizontal arm of a rocker, the vertical arm of which 
is connected by a short reach rod to an auxiliary arm 
on the reverse shaft. The short reach rod and the 
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Denver & Rio Grande Western locomotive equipped with variable lead attachment for Walschaert valve gears 
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auxiliary reverse shaft arm are line in line when the gear 
is on center. As the reverse lever is moved from the 
center to the front or back corners, the auxiliary arm 
swings in an arc and the back end of the auxiliary reach 
rod is moved back, thereby moving the rocker and low- 
ering the block in the top end of the combination lever, 


4" Bronze 
Bushing 


Details of the lead-changer rocker arm and box 


thus changing the proportions of the combination lever 
and, therefore, the lead. On the locomotives in question 
this gives 34-in. lead at 25 per cent cut-off and zero 
lead in full gear. 

The top end of the combination lever is hardened and 
the block which moves in this slot is of hard bronze. 
The total maximum movement is only one inch and, 
with this design, good wearing qualities and service are 
secured. The advantage gained by the variable lead at- 
tachment is the line and line setting of the valves in full 
gear, producing a greater starting power in the locomo- 
tive and a longer lead at short cut-off, which gives a 
larger port opening and a more sustained period of ad- 
mission for the steam. Depending upon the position 
of the reverse lever, variable lead is obtained by au- 
tomatically changing the working proportions of the 
combination lever. 


Holders-On for the 
Car and Boiler Shop 


E designs of holders-on for bucking-up 
rivets are shown in the drawing. The operation 
of all three is essentially the same; namely, that the 
vibration is absorbed by means of a cushion of com- 
pressed air. Referring to the holders-on shown in 
the lower left of the drawing, provision is made for 
attaching the device to the shop air line at the 1⁄-in. 
pipe tap. Air is admitted through a %-in. port 
underneath the base of the set which serves as a 
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piston. The air pressure causes the set to raise 
against the compression of a spring. This holder-on 
is provided with a handle 15@-in. in diameter and 
6'4-in. long. 

The holder-on shown in the lower right of the 
drawing is of the same design, except that it has no 
handle. Both of these holders-on can be used to 
advantage in various locations when driving rivets 
in a locomotive boiler or tender tank. The holder- 
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Three designs of holders-on operated with compressed air 


on shown at the top of the drawing operates on the 
same principle, except that the sets are detachable 
from the piston. The long casing also affords a 
better grip for the bucker-up on outside work. This 
holder-on can be used to advantage in both car and 
boiler shop work, especially in riveting up mud 
rings. Sets can be made interchangeable for this 
holder-on by having the shank of each set machined 
to fit the 7%-in. hole in the piston. The cushion of 
compressed air underneath the set serves to absorb 
the vibration, thus relieving the man who does the 
bucking-up for the riveter. 


Louisville, New Albany & Chicago (Now part of the C. I. 
& L.) 4-4-0 type locomotive No. 9 “Admiral” 
built by Hinkley 
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Sectional elevation of the eight-cylinder engine 


Brill Rail-Car Engine Develops535 Hp. 


Has eight cylinders and normal speed of 950 r.p.m.— 


Electrical load controlled by engine speed— 


Auxiliaries separately driven 


developed and is now offering for sale two 
completely new power plants, one rated at 400 
hp. and the other at 535 hp. The engines are of 
identical design and size, except that the smaller one is 
a six-cylinder unit and the larger an eight-cylinder in- 
line unit. Likewise, the electrical equipment, which has 
been specially designed to operate with these engines 
in co-operation with the engineers of the General 
Electric Company and the Westinghouse Electric & 
Manufacturing Company, is identical as to type, con- 
trol arrangements, etc., for both engines, differing only 
in size. The eight-cylinder equipment, will, therefore, 
be illustrated and described, it being understood that 
differences are only those which might be expected by 
reason of the lesser number of cylinders in the smaller 
plant and the difference in size of transmission equip- 
ment, radiators, fuel tanks, etc., to correspond with the 
smaller horsepower. 
In addition to the main engine, a small automotive- 
type four-cylinder engine of 15 hp. capacity is used to 


Te J. G. Brill Company, Philadelphia, Pa., has 
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drive a 32-40-volt generator, having a continuous rat- 
ing of 7.5 kw. for battery charging, excitation, lights, 
air-compressor operation, etc. When considering the 
complete car, therefore, the actual horsepower in- 
stalled is, respectively, 415 and 550. 

The main engines have been completely designed by 
the Brill organization and embody all the well-known 
features characteristic of previous Brill engines and, in 
addition, numerous developments and improvements 
which are the result of experience in the field. They 
are of 834-in. bore and 1014-in. stroke, designed for a 
normal speed of 950 r.p.m. The piston displacement 
of the six is 3,788 cu. in., while that of the eight is 
5.051 cu. in. These engines weigh 8,000 Ib. and 10,- 
000 1b., respectively. The rated horsepower represents 
a brake mean effective pressure of about 87 1b., which 
is well below the maximum that can be obtained. It 
is expected that new engines on test will develop at least 
10 per cent above the rated power. This follows pre- 
vious Brill practice and, as a result of this de-rating, it 
is expected that these engines can be operated at full 
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rated horsepower whenever desired throughout their 
life. 

The base is an internally-ribbed aluminum-alloy 
casting, in one piece, and combines what would ordi- 
narily be known as the crankcase, oil pan and bedplate, 
extending from the flange on which the engine is 
mounted to the bottom of the cylinder block. The 
crankshaft is supported in this base and can be re- 
moved through the top by removing the cylinder block 
and end covers. This base also carries an integral 
semi-bell housing at the rear end, to which the electric 
generator is attached. The generator is driven by the 
engine through a flexible steel-disc coupling. The for- 
ward end of the armature shaft is piloted in the fly- 
wheel, the generator being of the single-bearing type. 
The cylinder block, which is also in one piece, bolts to 
the top of the base and when in place gives a com- 
bined depth of 52 in., these two parts together forming 
an extremely rigid and substantial support for the 
crankshaft. By reference to the cross-section of the 
engine it will be noted that the base includes ribs ad- 
jacent to the main bearings on either side which trans- 
fer the stress directly from the main bearings to the 
cylinder block, avoiding any possible bending strains in 
the crankcase and base castings such as are commonly 
encountered in a base-mounted crankshaft. Convenient 
hand-hole openings are provided on both sides of the 
base for inspection or adjustment of bearings, and all 
exterior apparatus is so arranged as to avoid inter- 
ference with these openings. 

The cylinder liners are of the removable type and 
are of nickel-chrome cast iron, heat treated, machined 
all over and ground to size. Two rubber seal rings are 
used around the bottom of the sleeve to prevent water 
leaks. 

The cylinder heads, which are cast as individual 
units, one per cylinder, include a novel combustion 
chamber and valve arrangement for which patent ap- 
plication is pending. As in previous Brill engines, two 


intake and two exhaust valves are used, these having ° 


an outside diameter of 234-in. and a throat diameter of 


2¥4-in., with 9/16-in. stems operating in removable 
guides. The exhaust-valve guides are of aluminum 
bronze. 


Four relatively small valves are used per cylinder in 
preference to two large valves, because of the better 
cooling of valves with consequent longer life of valves 
and valve seats, less noise and decreased detonation. 
Past experience has demonstrated that in engines of 
large size, seat and valve life is more than doubled 
in this way. 

The head is so designed that the combustion chamber 
is concentrated on one side under the exhaust valves, 
while the other side of the head, which includes intake 
valves, has a very limited clearance over the top of 
the piston. In this way the advantages of the high- 
turbulence type of head, as now commonly used on 
automobiles, are obtained without at the same time 
losing the advantages inherent in a four-valve overhead 
valve design. It is expected that this head will ma- 
terially reduce the tendency to detonation, give im- 
proved efficiency, reduce the fuel consumption, elimi- 
nate slow burning or after burning of the fuel, and 
will decrease the amount of spark advance necessary. 
It also makes possible satisfactory ignition with two 
plugs, whereas three or four have heretofore been 
found necessary even in engines of somewhat smaller 
size, 

The evlinder heads are cast of high-nickel-chrome 
iron, rough machined, annealed and finally finish ma- 
chined. Two entirely separate exhaust ports are pro- 
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vided, one per exhaust valve. Water passages are so 
arranged that water is forced around the spark plugs, 
The bronze guides, 
to which reference has already been made, are expected 
to aid materially in cooling the exhaust valves. The 
cylinder heads are completely interchangeable. 

The pistons are of the Butler patented constant-clear- 
ance nickel-aluminum type, similar to those used in all 
Brill engines for the past eight years, fitted with five 
cast-iron rings 5/16-in. wide, three compression and 
ene drain-oil ring above the piston pin and one oil- 
distributing ring at the bottom of the skirt. The pis- 
ton pin is of a floating design and is secured by suitable 
keepers fitting into the piston. 

The crankshaft is a high-carbon hammered forging, 
fully heat treated, machined all over and balanced. All 
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main bearings are 5!4-in. in diameter, all crank-pin 
bearings 5 in. in diameter, and the cheeks 21%-in. by 
61%4-in. The front and center bearings are 5 in. long, 
the rear bearing 6 in., and all other main bearings 3% 
in. The connecting-rod bearings are 35% in. long. Both 
main and connecting-rod bearings are arranged with 
the babbitt in the cap spun directly into the high-carbon 
forged-steel caps, while the opposite half of the bear- 
ing is a babbitt-lined, bronze-backed shell, having a 
total thickness of 1⁄4 in. As the babbitt lining of the 
cap half is comparatively thin, the ends of the bronze- 
backed shell abut the cap at the joint and are thus 
securely anchored without resort to dowels, screws or 
rivets. Thus the entire bearing surface can be kept 
fully round and free from grooves or reliefs of any 
kind, except that the main bearings are provided with 
circular grooves which serve as a passage from the oil 
leads through the drilled crankshaft to the connecting 
rods. This bearing construction is such that it is 
possible to remove any bearing without disturbing the 
crankshaft. It is expected that the elimination of the 
dowels will result in a marked improvement in bearing 
lite. 

The connecting rods are of high-carbon, heat-treated, 
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drop-forged steel of I-beam section, fitted with two 
nickel-steel bolts for securing cap and crank-pin bear- 
ing. They are bushed at the upper end for 3)4-in. 
diameter piston pins of the conventional tubular, case- 
hardened and ground design. 

The valve arrangement makes it possible to operate 
both intake and exhaust valves from a single cam- 
shaft, having nine main bearings, which is located at 
the base of the cylinder block. Each cam, through a 
rocker-type follower, operates a tubular push rod, 
which is fitted to a suitable rocker arm located on the 
cylinder head. The camshaft is supported in nine main 
bearings, 314 in. in diameter, each 2% in. long, except 
the front bearing which is 4%4 in. A small spring is 
provided between the rocker-type cam follower and a 
collar on the push rod, so that all clearance is con- 


Cross-section of the Brill rail-car engine 


centrated at this point, materially reducing valve noise. 
The camshaft is mounted in a tunnel or trough, so 
arranged that the cams continually dip in oil. The cam 
and cam rollers are of low-carbon, double-quenched, 
carbonized alloy steel. The cam rollers are 2 in. in 
diameter by 1 in. face. 

Ignition is provided by two independent, interchange- 
able, high-tension Scintilla magnetos, each fitted with 
an impulse coupling. Four 2'%-in. carburetors are 
used, opening into the intake manifold located on the 
right side of the engine, while the exhaust is handled 
through eight independent vertical exhaust pipes dis- 
charging into a muffler built on the roof. It is be- 
lieved that the use of a separate exhaust stack for each 
cylinder is a distinct advantage. Rail-car engines, par- 
ticularly in these larger sizes, operate at a high power 
factor and where two or more cylinders are served by 
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the same exhaust manifold, it is very difficult to avoid 
trouble with manifold castings, gaskets and joints. 

The oiling system, while generally similar to that 
used in previous Brill designs, represents a develop- 
ment. Oil is carried in a 30-gallon tank mounted on 
the exhaust side of the engine above the water and oil- 
pressure pumps. The level of oil in this tank is indi- 
cated by a float-type gage. Oil is drawn from this 
tank through the gear-type pressure pump, whence it 
is delivered to an oil manifold running the length of 
the engine inside the base on the exhaust side. From 
this point the oil is fed to every alternate main bearing. 
The crank-shaft is completely drilled for oil passage 
from end to end. Connections are taken from the re- 
maining main bearings to a low-pressure manifold run- 
ning the length of the engine beneath the cam-shaft. 
From this manifold, which is secured by hollow cap- 
screws, oil is fed by suitable passages to the camshatt 
bearings, thence through copper tubing and connections 
to the rocker-arm mechanism on the cylinder heads. 
The push-rod ends of the rocker arms are drilled, 
carrying oil to the top of the push rod whence it runs 
down to the valve rocker and into the trough surround- 
ing the camshaft, the overflow draining back to the 
sump. Cylinder walls and wrist pins are lubricated by 
spray from the main and connecting rod bearings. The 
crank pins are drilled, giving a 2-in. diameter reservoir 
in each crank pin. This reservoir is useful in starting 
a cold engine, in that oil is immediately available at the 
bearings without waiting for pump pressure to build 
up. Oil then drains to the sump, whence it flows to the 
bottom of the gear case at the front of the engine and 
is picked up by a scavenger pump, which delivers it to 
the Hall-Winslow type filter built into the engine, 
thence back to the storage tank. A suitable oil-pres- 
sure regulating valve is fitted. Water from the radi- 
ators is drawn through a heat interchanger in the oil 
tank to the water pump, in this way maintaining the 
correct oil temperature. 

The timing train consists of four main gears. These 
are of the helical type, having a 2%4-in. face and a 
normal diametral pitch of 7. In addition to the above 
gears, two lighter gears are arranged to drive the scav- 
enger pump and another set of small gears drives the 
magnetos from the accessory shaft. 

The cooling system is generally similar to that used 
in recent Brill designs and is so arranged that when- 
ever the engine is shut down the water is drained in- 
side the car, leaving the radiators dry and thus prevent- 
ing freezing. With the engine not running, surplus 
water is accumulated in the expansion tank. When the 
engine is running this water is drawn by the pump 
through the oil cooler in the oil tank and delivered to 
the engine, thence to the cross-flow radiators located in 
the roof, from which it returns to the suction side of 
the pump. 

The water pump has a capacity at the rated speed of 
the engine of 240 gal. per min. Air is drawn through 
the radiators by two electrically-driven constant-lead 
cast-aluminum fans, 40 in. in diameter. These fan 
motors may be operated either in series or in parallel, 
depending on the cooling requirements. The cooling 
system is so designed as to give satisfactory cooling 
regardless of speed or direction of car movement or 
prevailing direction of the wind. The partial vacuum 
created between the radiators and the fan causes air to 
be drawn from the engineroom through the shrouds 
surrounding the exhaust pipes, thus providing for en- 
gineroom ventilation and also cooling the exhaust pipes. 
The air from the fans is discharged vertically immedi- 


687 


ately back of the muffler, so that the exhaust gases are 
carried into the air, thus preventing their reaching the 
interior of the car body. 

The fuel is carried in suitable tanks beneath the car, 
from which it is fed by vacuum tanks operated by a 
vacuum pump driven from the main engine. These 
vacuum tanks are in duplicate to prevent tie-up of the 
equipment in case of failure of either tank. 

A variable-speed governor is provided. The hand 
throttle at the operator’s position controls the maximum 
opening of the carburetor throttle, in addition to con- 
trolling the operating speed of the engine through the 
governor. This governor, in turn, through an oil relay 
‘operates a rheostat or controller in the field of the gen- 


Diagrammatic illustration of the cooling system 


erator in such a way that if the engine speed rises the 
load is increased and vice versa. Thus it is possible 
for any desired engine operating speed to get the best 
combination of throttle opening and load consistent 
with smooth operation of the engine and maximum 
fuel economy. This feature is also the subject of a 
patent application. 

The electrical equipment consists of two groups. 
The high-voltage, or 600-volt, group consists of a shunt- 
wound generator driven by the main engine, with the 
field regulated by the governor; suitable traction motors 
and control apparatus consisting of a small master con- 
troller which governs motor connections (i.e. forward 
or reverse, and series, parallel or shunt-field arrange- 
ment of traction motors), together with the necessary 
switches and contactors. The fan motors and a 25-cu. 
ft. high-voltage air compressor are included in this 
group. There is no exciter attached to the main gen- 
erator. 

The low-voltage group consists of the small four- 
cylinder automotive-type industrial engine, which drives 
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a 32-40-volt generator mounted as a unit with it; the 
32-volt battery ; a 25-cu. ft., 32-volt air compressor, and 
the necessary apparatus for control. The field of this 
generator is varied by a Safety Car Heating & Lighting 
Company’s generator regulator, so as to maintain the 
voltage of the small set substantially constant. This 
insures charging the battery at the proper rate regard- 
less of its condition, in addition to carrying compressor, 
lights, or rather 32-volt loads, as necessary, without 
any danger of over-charging the battery. It is be- 
lieved that this arrangement will contribute materially 
to the reliability of the apparatus and particularly to the 
life of the battery. Furthermore this small set can be 
operated at any time, whether or not the large plant 
is operating, making it possible to shut down the large 
engine completely in coasting down grade. Also the 
small plant can be used for charging the air system 
before starting the main engine and for re-charging 
the batteries at terminals if for any reason this should 
become necessary. Both the large and small generators 
are arranged with suitable starting windings for starting 
their respective engines. 

The use of the small engine provides a second source 
of current for starting the main engine; i.e., the main 
engine can normally be started from the battery, or 
from the auxiliary set, although the usual procedure 
would be to draw from the battery with the auxiliary 
set assisting. The small set also provides a constant 
source of air without making it necessary for the opera- 
tor, in descending long grades, to disconnect the traction 
motors and speed up the main engine, as has been nec- 
essary with the conventional equipments heretofore. 

The small auxiliary set also improves the economy, 
as the fuel consumption necessary for handling acces- 
sories, is far less than would be required for operating 
the main engine for that purpose. 

Since the load on the main engine is determined pure- 
ly by engine speed and not by any limitations of elec- 
trical design within the usual car speeds, it is possible 
to utilize the full power of the engine at car speeds up 
to 60 miles an hour. 

The curves illustrate the speed-tractive-force char- 
acteristics of both the six-cylinder and the eight-cylin- 
der engines. 

These new and larger power plants are an extension 
to the line and will not supersede smaller sizes which 
have been used for the past several years. 


* * * 
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Three prominent members of the Traveling Engineers’ sup- 
ply association: Past-president, J. J. Cizek, Leslie 
Company; second vice-president, Richard Welsh, 
Nathan Manufacturing Company, and F. W. 
Venton, Crane Company 
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Oil Burner for 
Smith Shop Furnace 


By Frank P. Deitssler 


Blacksmith Foreman, Bessemer & Lake Erie 


HE drawing is of a burner which has been applied 

to a variety of general- and special-purpose fur- 

naces used in the blacksmith shop of the Bessemer & 
Lake Erie at Greenville, Pa. It is of simple construc- 
tion consisting essentially of a grey-iron body casting A 
with suitable pipe connections for the blast and oil sup- 
ply lines. The casting is secured to the brick wall of the 
furnace by means of bolts extending through the lugs H. 


Ignition Hole 
with Cover | 
( 


Burner designed for use with either high or low 
pressure blast 


Fuel oil is supplied through the pipe B and is regulated 
by the needle valve D. The fuel supply pipe extends to 
the bottom of the burner and the end is notched as 
shown at J. A fin F is cast on the bottom of the burner 


*x* x 


as shown in the drawing, the top of which is at approxi- 
mately the same height as the bottom of the burner hole 


- E which leads directly into the furnace. 


The burner can be used with either low or high- 
pressure blast. The connections for the high-pressure 
blast are shown in the upper left-hand corner of the 
drawing. The pipe L is connected directly to the shop 
airline. The low-pressure blast pipe is fitted with a but- 
terfly valve M. The position of this valve, with the 
burner in operation, is regulated by means of an adjust- 
able counter weight which is carried on an extension 
of the butterfly-valve shaft, bent 90 deg. to the shaft 
and parallel to the pipe C. 


Oxy-Acetylene Wagon 


HE customary oxy-acetylene welding wagon is 
f fon difficult to move about over the ground in a 
car repair yard. The illustration shows a wagon which 
was made by shortening a Ford axle to 26 in. between 
the hubs and bolting the wheel spindles to the axle, thus 


Rubber-tired oxy-acetylene wagon which can be readily 
moved by one man 


making a rigid straight axle. The two wheels are 
equipped with 30-in. by 3-in. pnaumatic tires, and will 
not pack the snow like steel wheels. 


* 


International sleeping car in service on the Italian State Railways 
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The Readers Page 


There Is a Future 
with the Railroads! 


BELLEVUE, Pa. 
To THE EDITOR: 


Your editorial, “Is There a Future with the Rail- 
roads?”’, in the April issue and the subsequent discussion 
on the subject have proved of utmost interest to the 
younger men of the railroad industry, and especially so 
to the recent technical graduates who are serving special 
apprenticeships or who have just completed them. 

The technical graduate must accept his apprenticeship 
on equal footing with the non-technical man and forge 
ahead as rapidly as his educational advantages will per- 
mit. It goes without saying that he must don overalls 
and learn to set valves, lay off frames and shoes and 
wedges, and to do steam pipe, superheater unit, rod, 
wheel, frame and all other fundamental locomotive con- 
struction and maintenance work before he can rightfully 
claim any chance to supervise men who know how to do 
these things. A technical education helps mightily in 
forming a foundation for such work, but one cannot em- 
phasize strongly enough the amount of hard work that 
the building of such a foundation entails. 

The regular apprentices know of the advantages of a 
technical education and you find many of them study- 
ing long and earnestly at night schools and with corre- 
spondence schools, or working hard under capable appren- 
tice instructors on roads which have highly developed 
apprentice systems. The technical man finds plenty of 
competition among the capable young fellows who have 
not had the same educational advantages, but who are 
making the most of all the opportunities which present 
themselves. It is not likely that the technical man would 
be willing to do the hardest and most disagreeable work 
in the railroad industry, nor would the regular apprentice 
work equally as hard during the day and study at night 
under the most adverse conditions, if he did not believe 
that there was a future for him with the railroads. 

Recent developments in the railroad industry, such as 
the introduction of new power, increasing the efficiency 
of old power; the introduction of advanced methods in 
shop and stores accounting; new methods of shop rout- 
ing, shop scheduling and shop production; and new 
devices, such as automatic train control, roller journal 
bearings, etc., all require the services of skilled men of 
exceptional ability. There are tremendous opportunities 
for the younger men in the railroad game if they are will- 
ing to apply themselves, and they will find that the 
return from their work will be directly proportional to 
what they put into it. The educational advantages, 
combined with hard work, are apt to send the younger 
men far in their chosen field of work, whether it be in the 
railroad industry or any other. 

In answer, then, to your editorial, it remains to say 
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that beyond any doubt there is a future with the rail- 
roads for the younger men who are willing to apply 
themselves. : 


W. J. HARGEST, 


Piecework Inspector, Pittsburgh & Lake Erie. 


A Hint to Railway Stockholders 


CHICAGO. 
To THE EDITOR: 


Your editorial, “Shaking Them Up,” in the July 
issue of the Railway Mechanical Engineer is instructive, 
contains wholesome facts, and I hope that the presi- 
dents of some of our railways have carefully read it. 

How can stockholders hope for fair dividends to 
continue when employees know that the head of their 
department is not loyal to them? Loyalty on the part 
of the railway president and his superintendent begets 
loyalty in the employee, and a loyal employee will al- 
ways give a good, honest day’s work to the railway 
company. 

The last two sentences of “Shaking Them Up” are 
golden; viz. “We cannot, however, overlook the fact 
that there are still officers in control of some of these 
departments ignorant of the true nature of loyalty and 
who still act on the belief that fear is the most ef- 
fective motive by which men may be spurred to their 
utmost activity. No intelligent man should risk his 
future where such a belief prevails.” f 

It ıs a sad fact that there are now in railway service 
presidents who encourage their department heads in 
“shaking them up,” being too ignorant in the art of 
handling men to get results by any other method. 
While I am not now in railroad work, I have had 
twenty years of active railroad experience and know 
what you say to be true. 

Bearing out my statement, the following is one recent 
incident wherein the railway employee concerned was 
thoroughly educated, of wide practical railroad experi- 
ence, congenial, courteous and loyal. He had been in 
the employ of the X Y Railway continuously for ten 
years, during which he had gone out and worked 
through several strikes; he was a conscientious worker, 
secured good results and was well liked by his fellow 
employees. But he made one mistake and that was 
working for a railroad which had a department head 
who was disloyal to his employees and used sharp 
practices in dealing with them. He would take a per- 
sonal dislike to an employee and was too cowardly to 
have a heart-to-heart talk with the employee, but would 
order one of his subordinate officers to write a note to 
him: “After such and such a date your position will 
be abolished,” or “Your services will not be required 
after such a date.” He did not offer him another posi- 
tion or give any real reason for the discharge. The 
result was this employee was ruined so far as railroad 
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work was concerned, as no other railroad would em- 
ploy him. 

The moral is that such cowardly action on the part 
of the X Y Railway’s officer (apparently sanctioned by 
the president) is not going to bring young, ambitious 
college graduates into the ranks of its employees. Inci- 
dents similar in nature to that mentioned will soon be- 
come widely known, and then the X Y Railway will 
have no alternative but to accept uneducated scrubs as 
employees. The final result, the destruction of loyalty, 
is accompanied by a loss of efficiency, and a lowered ef- 
ficiency ultimately leads to an undesirable increase in 
expense and consequent smaller dividends to the un- 
fortunate holder of X Y Railway Company stock. 

Had this man fitted himself for a lawyer, doctor, or 
for the mercantile business, in ten years he would have 
built up a clientele of substantial friends whose good 
will would have been worth many thousands of dollars. 
But he fitted himself for railroad work; the friends he 
made were railroad men, and their good will had (as 
usual) no monetary value. 

Any young man in choosing a profession should be 
careful to consider well other professions before mak- 
ing his final decision to take up railroading. 


A RAILWAY STOCKHOLDER. 


A Future in Railroading ? 
A College Man’s Answer 


BELLEFONTAINE, OHIO. 
To THE EDITOR: 


The editorial, “Where Does the College Man Come 
In?”, which appeared in the August, 1929, issue, sums 
up as clearly and exactly the present position of the 
college graduate in mechanical department work as 
anything I have ever read. No college teaches the 
practical side of railroading. One has to get his train- 
ing by practical experience obtained through actual 
work in the shops and engine terminals. Such being 
the case the college graduate is no better off than the 
non-college man, except that his theoretical education 
has, perhaps, taught him to use his brains to better 
advantage. Therefore, I believe that the railroads 
have, either through their own ignorance or ultra-con- 
servative personnel policies, stumbled onto a more in- 
telligent use of the younger man than many manufac- 
turing and public utility companies that have fol- 
lowed for many years the practice of culling the gradu- 
ating classes of technical schools for the “cream” or 
“promising students.” 

I graduated from college in mechanical engineering 
a comparatively few years ago. I do not consider my- 
self a local success, neither will I admit that I am a 
failure. For that reason, I do not feel qualified to pro- 
pound wisdom for discouraged college men in railroad 
work. I know of some college men who are not so 
good, and I also know some non-college men who are 
a darned-sight better. Ability to handle men and to 
use judgment in supervising your department is of 
more value to the railroad company, except perhaps in 
the mechanical engineer’s office, than knowledge of cal- 
culus, mechanical and laboratory tests. An aptitude for 
doing what you are told when you are told to do it— 
even in the face of personal, social or business engage- 
ments—is what the “old man” wants. He will not 
stand for any excuses or delays. 
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It is in meeting demands such as these that many 
non-college men will have an advantage over the col- 
lege man. The latter is not crazy about working in all 
conditions of weather, neither does he like to work 
nights and holidays, all of which appears to be an in- 
herent part of railroad work. College education does 
not tend to make such working conditions more en- 
joyable. 

With all this, I would not say that a college education 
is not helpful in railroad work. This question has been 
discussed a number of times in your editorial pages and 
also by a number of your readers, so there is no need 
to talk about the advantages of a college education 
further. 

There are several things, however, that I do not like 
with respect to the future of the young man in the rail- 
road industry. One of these is the trend toward mer- 
gers. The principal argument for mergers is to obtain 
more economical operation. Wages is one of the largest 
items of expense in the operation of any company. 
Large corporations lack souls, and we smaller fry have 
little or no opportunity to show what we can do. The 
man who actually directs our destinies is far, far away. 
He cannot take any time to get acquainted with the 


_ younger fellows and expect to keep up with his golf. 


Mergers mean fewer executive positions and less op- 
portunity for us. The “key men” get the big money 
while the rest of us have to struggle along on barely a 
living salary. 

There has been little encouragement in recent years 
for college men or, in fact, any other type of men, 
to follow railroad work as a career. Few of us in- 
herit the “swift kick in the pants,” to help us up the 
ladder, as John Coolidge will undoubtedly receive, and 
as I know a considerable number of our present rail- 
way executives got in their youth. Nevertheless, more 
college men are making places for themselves in rail- 
way work today than were doing so in previous years. 
Will that be true ten years from now? 

A. T. E. 


Called to Account for an Error 


GALVESTON, Texas. 
To THE EDITOR: 

The following statement appears in the first para- 
graph of the article on page 547 in the September issue, 
describing the Reading 2-10-2 type locomotives: “The 
total weight is 439,900 Ib, which is believed to be the 
heaviest weight of any locomotive of the 2-10-2 type 
ever built.” The writer of that article evidently does 
not read his Railway Mechanical Engineer very care- 
fully. In the table on page 477 of the August issue 
showing examples of recent freight locomotives of the 
2-10-2 type, I note that the weight of the Baltimore & 
Ohio, Class S 1 A, is 440,340 Ib. 


Ww. T. HoeEcker. 


{Mr. Hoecker is correct. The Baltimore & Ohio 2- 
10-2 type locomotive is 440 lb. heavier than the Read- 
ing 2-10-2 type——EbiTor. ] 


Firesonp.—A_ booklet containing some new and useful tables 
for calculating the quantities of brick required for arches 
of different spans and thicknesses has been issued by the Har- 
bison-Walker Refractories Company, Pittsburgh, Pa. The 
booklet describes Firebond and the advantages which may be 
obtained by its use in annealing ovens and furnaces, boiler set- 
tings, electric-steel furnaces, enameling furnaces, soaking pits, 
etc. 
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Reed-Prentice No. 


NE of the recent additions to the line of machine 

tools manufactured by the Reed-Prentice Cor- 
poration, Worcester, Mass., is the Model No. 5 vertical 
milling machine shown in the illustration. The out- 
standing features of this machine are power rapid tra- 
verse in either direction, cross or longitudinal, and Tim- 
ken mounting of all main bearings including Precision 
Timken bearings for the spindle. 

This machine has a longitudinal power feed of 48 in., 
a cross power feed of 16 in., and a vertical spindle 
feed of 9 in. The rapid power traverse is operative in 
either direction at the rate of 100 in. per minute for 
both longitudinal and cross feed. The spindle has 18 
speeds ranging from 17 to 600 r.pm. The feed range 
for 18 speeds is .002 to .297. 

The cast-iron parts of the machine are manufactured 
from a cast iron made up of about 20 per cent steel. 
The base is of box section reinforced and webbed to 
provide the greatest rigidity. The column is also of 
box section amply reinforced and webbed. The saddle 
supports the table for its full length and has a four- 
bearing mounting on the base, all surfaces being accur- 
ately scraped. Longitudinal and cross-feed screws are 
of vanadium steel with lapped threads. The feed screw 
nuts are of special alloy phospher bronze. Both the 
cross and longitudinal feed screws are mounted: on 
Timken Precision bearings. One Timken bearing at 
each end of the screw insures the screw being alined in 
tension, and absorbs both the radial and thrust loads. 
This is said to be a new practice in milling machine 
table and saddle construction. The saddle has an extra 
length of dovetail bearing on the base allowing the 
saddle casting of U-shape to clear the column. The 
cross slide bearing is 28-14 in. in length. The saddle- 
carrying table has power rapid traverse cross move- 
ment at the rate of 100 in. a minute. The bearings in 
the top box are all Timken bearings including the idler 
for maintaining belt tension. Double back gears of 
hardened alloy steel running in an oil bath are located 
in the upper gear box. 

The spindle is of heat-treated forged chrome-vana- 
dium steel fitted with a clutch-drive nose and a stand- 
ard milling machine taper of 3-14 in. per ft. The 
spindle runs in Precision Timken roller bearings with 
an adjustment of taking up both radial and thrust 
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loads. This construction allows a metal to metal con- 
tact and insures a rigid spindle mounting. The spindle 
is fitted with a graduated scale and micrometer stop for 
accurately feeding to a pre-determined depth. The 
spindle and head are provided with counterweights for 
easy adjustment. The spindle is also fitted with a slow 
worm and worm-gear feed operated by hand wheel at 


A special feature of the No. 5 miller is the power rapid 
traverse in either direction 


the front, or by direct connection at the side through 
a large spider hand wheel. 

The table of the machine is supported its full length 
on the saddle and has three T-slots with oil channels at 
the sides and at the end. The table is operated either 
with regular feeds or a rapid traverse cross and longi- 
tudinal feed at the rate of 100 in. a minute. — 

The speed change gears are of hardened nickel- 
chromium steel mounted on multiple spline shafts run- 
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ning in Timken bearings. The vertical shaft is driven 
through spiral bevel gears. All of the speed changes 
are controlled from the front of the machine. 

The feed box is a self-contained unit giving eight 
feeds for each spindle speed having a total range from 
.002 to .297 in. The feed gears are of heat-treated 


high manganese steel and run in oil on multiple spline 
shafts mounted in Timken tapered roller bearings. The 
safety feed clutch is incorporated in the feed box, elim- 
inating the possibility of accident to the gears or the 
work. The feed clutch is set for maximum feeds and 
speeds for the limit of high-speed cutters. 


Tire Fixing Machine 


RETAINING ring rolling machine manufactured 
by Henry Berry & Sons, Ltd., England, and used 
at the Transcona ( nipeg) shops of the Canadian 
National for rolling retaining rings on coach wheel 


Xi 


Nore: Roller to be made 
of Atlas Wolfe Special 
Tool Stee! 


Section Showing Lip after Tire is Applied 
Details of roll and retaining ring lip formed 


tires, is illustrated. The coach-wheel center is ma- 
chined to leave a shoulder 1⁄4 in. wide by 5/16 in. deep, 
which fits into a corresponding recess on the inside face 
of the tire. The back edge of this shoulder is bevelled 
off to an angle of approximately 45 deg. The tire is 
applied by shrinking in the usual manner. When as- 
sembled complete, the wheels are set up on end in the 
machine on three idler rollers which are adjustable to 
suit the diameter of the wheel. The lip roller (top) 
is gear-driven and pressure of approximately 25 tons is 


Close-up view of retaining ring rolling operation 
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applied on this roller hydraulically, by a small oil pump 
attached to the machine and regulated by a hand wheel 
located conveniently for the operator. An idler roller, 
located underneath the wheel; directly below the lip 
roller, takes the pressure, and the friction of the driven 
lip roller on top revolves the wheels. A small groove 


General view of Berry retaining ring rolling machine 


which has previously been machined on the tire 3/16 in. 
from the inside edge acts as a guide for the roller and 
the material is gradually forced over onto the bevelled 
edge of the wheel center. The approximate rolling 
speed is 17 ft. per min., and the average time is 10 min. 
per tire. No flat iron retaining rings are required and, 
therefore, there are no rivet holes to drill or riveting to. 
be done. When removing a worn tire for replacement, 
it is cut in two with an oxyacetylene torch. 


BALL-BEARING MANUAL.—The second edition of the Gurney 
ball-bearing manual has been issued by the Gurney Ball Bear- 
ing Division of the Marlin-Rockwell Corporation, Jamestown, 
N. Y. This manual is a condensed handbook for the aid of 
the engineer in the selection and application of Gurney ball 
bearings. It is provided with step and alphabetical indexes, 
which provide a ready reference to each of the fourteen types 
of ball bearings described. There are 202 pages in this. 
manual on ball bearings. 
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Brown & Sharpe Plug and Ring Gages 


HE Brown & Sharpe Manufacturing Company, 
Providence, R. I., offers gages conforming in de- 
sign to the standards specified by the American Gage 
Design Committee. These are made of the highest 
grade tool steel, especially selected for the requirements 


The B. & S. ring gages are made in both “go” and “not-go” 
types 


of the work, heat treated, hardened, ground and 
lapped. The gages are made in both plug and ring 
types and in both “go” and “not-go” in each style as 
shown in the illustration. 

The plug gages No. 659 are furnished in go and 
not-go styles and either single or double-end handles 
may be obtained for use with them. The go gages are 
easily distinguished from the not-go gages by their 
longer measuring surfaces. They are furnished in any 
size or combination of sizes from .241 inch to 1.510 
inch. All handles are of hexagonal shape and finished 
black. 

The ring gages No. 664 are furnished in go and not- 
go styles, in any size or combination of sizes, from 


.241 inch to 1.510 inch. The smaller rings, ranging in 
size from .241 inch to .510 inch, are of a two-piece 
construction with a hardened ground and lapped bush- 
ing inserted in a soft gage body The larger rings, 


Plug gage with single-end handle 


Plug gage with double-end handle 


sizes .511 inch to 1.510 inch are of solid stock, hard- 
ened, ground and lapped. The not-go gages are easily 
distinguished from the go gages by the groove running 
around them as shown in the left view of the illustra- 
tion in the adjacent coulmns. 


F-B Journal Wedge Reclarmer 


HE F-B journal wedge reclaimer manufactured 

. by the Hammona Machinery Builders, formerly 
the Hill-Curtis Company, Kalamazoo, Mich., is a de- 
vice for accurately and quickly grinding the correct ra- 
dius on both new and worn car-journal wedges. 

The device consists of a profile block, the top of 
which is machined to the proper radius for journal 
wedges, and on this machined surface a chuck that will 
hold all standard A. R. A. wedges is fitted. This 
chuck is guided under the wheel by means of a feather 
key which fits in slots planed in the top of the profile 
block. After one section of the wedge radius is ground 
the chuck is moved over on the profile block until the 
feather key in the chuck slides in the next slot. This 
operation is repeated until as much of the surface of 
the wedge is ground as is necessary to restore the prop- 
er radius, 

The amount to be ground from the wedge is con- 
trolled by the hand wheel at the extreme right of the 
machine. This hand wheel operates the screw that 
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A double-end grinder for reclaiming journal wedges and 
for general purpose grinding 
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moves the adjusting block between the profile block 
and the base of the machine on an inclined way, thereby 
raising and lowering the wedge in relation to the grind- 
ing wheel. The whole wedge reclaiming end of the 
machine can be raised and lowered to compensate for 
wear by means of the vertical screw and hand wheel. 

The straight-faced wheel on the left end of the ma- 
chine can be used for general purpose grinding, mak- 
ing the unit both a tool and production grinder as well 
as a wedge reclaiming machine. 

The motor is a 5-hp., 40-deg. Cent. type. It is fully 
enclosed, having no holes or open slots. A cool operat- 
ing motor is assured as all the air reaching the motor 
passes through an air cleaner before it enters the motor 
windings 


An automatic motor starter is mounted in the ped- 
estal, having push-button remote control. This offers 
maximum protection to both machine and operator, 
protecting from low voltage, overload, etc. 

The spindle is made of nickel steel accurately 
ground and balanced. Oversize ball bearings, or Tim- 
ken tapered roller bearings, as preferred, are mounted 
in end caps in close proximity to the grinding wheels. 
They are completely enclosed and protected from dust 
and dirt by double labyrinth seals. 

The right end of the machine is fitted with a concave 
wheel of grade and grain best adapted for grinding 
journal wedges. The left end is designed for a 
straight-faced wheel 18 inches by 3 inches for tool and 
production grinding. 


Acetylene Generator Made of Seamless Steel 


HE Alexander Milburn Company, Baltimore, Md., 

has recently placed on the market a portable 
acetylene generator for welding and cutting which 
is made in three sizes: namely, 35-Ib., 70-lb., and 
100-Ib. capacities. The generator is unique in that the 
body is made throughout of drawn seamless steel which 
makes the generator lighter in weight, stronger and 
more dependable than bodies with the usual joints. 

The generator is simple in construction in that it has 
no clocks or motors and few moving parts. The car- 
bide-hopper feed control and head are assembled in one 
unit which can be detached from the seamless steel body 
by the removal of a few bolts. The carbide feed is 
controlled by a single valve which responds to high or 
low pressure and automatically stops if the pressure is 
at zero, or if the filler plug is open or the generator is 
not properly closed. 

The control and operation of the generator is so 
simple that the carbide feed is uniform and a complete 
consumption of the entire charge of carbide is assured. 

The Underwriters’ Laboratories made tests by tip- 
ping the generator at different angles and throwing it 
over under different stages of operation without causing 
a rise in the pressure of the gas or abnormal working 
of the machine. 

The machine is equipped with blow-off valves, pres- 
sure control and a safety gas purifier and strainer. 
The component parts of the machine are made with 
over-size outlets all welded into the seamless body of 
the generator. 


A seamless-steel acetylene generator 


The body has a protective coating inside and out. 
Handles of ample size, welded on to the body, provide 
for the convenient transportation. 


Eight-wheel switcher remodeled from 4-6-2 type passenger locomotives at the Scranton, Pa., shops of the Delaware, 
$ Lackawanna & Western 
The passenger Iccomotive had 69-in. drivers and exerted a maximum tractive force of 43,100 Ib. 


67,300 Ib. 


The new eight-wheel switcher has a tractive force of 


Jt has 27-in, by 30-in. cylinders, 58-in. driving wheels, and the boiler operates at a presstre of 210 lb., an increase of 10 lb. over that of the 


original locomotive. 
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Combination Shear and Coper 


A NO. 7 combination shear, punch and coper has 
been completed recently by Joseph T. Ryerson & 
Son, Inc., Chicago, to meet the demand for a large 
capacity machine handling these various operations. It 
is built with the same features as the smaller Ryerson 
combination machines. 

The punch is capable of handing almost all of the 
varieties of structural shapes found on the market 
today. The operation of this punch is not interfered 
with in any manner by the other units built into the ma- 
chine. The shearing end of the machine is constructed 
so that a single slide handles the shearing of angles, 
bar cutting, plate shearing, and coping. The angle 
shear attachment handles both inside and outside miter- 
ing as well as straight shearing. The blades in this 
unit are made in sections for economical and easy re- 
placement. Bar-cutting blades are located directly be- 
low the angle shear blades. The full range of rounds 
and squares is handled by one set of blades. 

The punch attachment has a 24-in. throat and a ca- 
pacity for punching 1,%;-in. through 1 in. The plate 
shear will handle 34-in. material of any length or width. 
Other capacities include flat-bar shearing 7 in. by 1 in.; 
round bars 2 14 in.; square bars 2 in.; angles 6 in. by 
6 in. by % in.; and cutting angles in miter 4 in. by 4 in. 


by % in.; notches 4 in. by 4 in. by 1⁄4 in. angles and tees. 


Ryerson combination shear, punch and coper 


Locomotive Automatic Soot Blower 


HE Rees Manufacturing Corporation, Pittsburgh, 

Pa., has improved and is now marketing the Su- 
perior soot blower formerly sold by the American Rail- 
way Appliance Company, New York. It is designed 
to maintain the flue sheet and combustion chamber of 
a locomotive free from honeycomb, soot and cinders 
under all conditions that may be ercountered in modern 
locomotive operation. This blower is designed with 
the object of eliminating cleaning at terminals and to 
prevent the accumulation of ash and soot on the flue 


A typical installation of the blower on the right side of a 
locomotive—The blower is shown circumscribed by the 
white circle and is installed in the side of the com- 
bustion chamber 


sheet and combustion chamber throughout the longest 
run. It is claimed by the manufacturers of this ap- 
pliance, that its use will insure full effectiveness of the 
fire-heating surfaces which means better steaming on 
the part of the locomotive; elimination of engine fail- 
ures due to dirty and plugged flues; increased boiler 
efficiency and increased fuel economy; the elimination 
of the work of dumping fires at terminals in order to 
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clean the combustion chamber and flue sheet, and the 
elimination of the work of removing arch brick for 
cleaning and inspection of flues and flue sheet. 

In order to secure the best results with the Superior 
soot blower, it should be used at least three minutes 
every 100 miles in passenger service and for the same 


Phantom drawing showing the installation and operation of 
the Superior soot blower 


time every three or four hours in freight service. The 
equipment is installed so that its operation is con- 
trolled entirely by the fireman through ordinary steam 
valves which admit steam to the blowers. The instal- 
lation and operation of the Superior soot blower is 
shown in one of the illustrations. A fractional part of 
the steam admitted to the system operates a small tur- 
bine which oscillates the nozzles. The balance of the 
steam passes through the oscillating nozzles and sweeps 
the entire surtaces of the flue sheet. Two blowers are 
used on each locomotive one on each side of the firebox 
or combustion chamber, and are so adjusted that each 
blower covers 60 per cent of the flue sheet surface as 
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well as the combustion chamber. Both blowers are 
located approximately 36 in. from the flue sheet. 
Aside from the fact that the fireman must turn the 
valves in order to place the soot blower in operation, it 
is entirely automatic. The blower is entirely enclosed, 
which eliminates the possibility of steam leaks which 
might obscure the engineman’s vision. The nozzles are 
made of special heat-resisting metal and are also pro- 
tected by a shield. The body casting which is fastened 
to the side sheet by four studs, houses a small turbine 


and driving mechanism which oscillates the nozzle. 
The nozzle extends through a tube in the water leg into 
the firebox, as shown in the phantom drawing. The 
tubes are cut from an arch tube. Steam from the tur- 
ret is piped to the blower through a separate control 
valve for each blower. The control valves are located 
in the cab in a position convenient to the fireman. 
When steam is admitted to the blower the turbine os- 
cillates the nozzle six to eight times per minute, each 
oscillation sweeping the entire length of the flue sheet. 


The Edgewater Ring Spring Draft Gear 


HE Edgewater Steel Company, Pittsburgh, Pa., 

has been engaged for some time in the develop- 
ment of the ring-spring draft gear and has re- 
cently produced an improved form of this gear for 
which several advantages are claimed. The most im- 
portant features of the gear are its light weight, made 
possible by the application of the ring-spring princi- 


Sectional view of the Ring Spring draft gear showing its 
construction 


ple; the high capacity in relation to its weight and the 
fact that the principal parts of the gear are packed in 
a lubricant. The gear weighs 250 lb., and has a ca- 
pacity of 27,000 ft. lb. which is equivalent to a 33-in. 
free drop of a 9,000-lb. tup. This gear is one of ten 


Load on Gear in Thousands of Lb. 


Gear Closure -Inches 
Static diagram of freight-car gear 


Navember, 1929 
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makes that were tested by the A. R. A. at Purdue 
University during the 1929 draft gear tests, and on the 
endurance test showed an average energy input of 
134,986,100 ft. Ib. 

The gear consists of a suitable design of ring-spring 
enclosed in a pressed-steel housing which retains the 
ring-spring under some initial compression. An im- 
portant feature of its construction is that the gear is 
packed during manufacture with wool waste soaked 
in graphite grease. Provision is made in the housing 


-Inches 
m 
on 


ia 
So 
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Gear Closure PES 
Drop test diagram of freight-car gear 


design for replenishing the lubricant when necessary. 
The flanges on the sides of the housing guide the gear 
in the pocket. The ring-spring is the result of sys- 
tematic efforts, extending over a number of years, to 
produce a spring in which all fibres would be stressed 
uniformly. 

The ring-spring consists of a number of outer and 
inner solid rings, each ring co-acting with adjacent 
ones along conical surfaces. There are two inner split 
rings used in the head end of the spring which serve to 
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soften the action at the beginning of the stroke. When 
axial pressure is applied, the rings telescope into each 
other, the outer rings being subjected to practically uni- 
form tensile stresses, and the inner ones to equally uni- 
form compression stresses. Thus the outer rings will 
expand and the inner rings will compress, and each 
conical surface will telescope into the adjacent one a 
certain distance in the axial direction. The travel tak- 
ing place between each pair of conical surfaces, multi- 
plied by the number of such surfaces forms the total 
travel of the spring. 

The amount of work that can be stored in a ring- 
spring at given maximum stress is much higher per 
cubic inch, or per pound of steel, than for any other 
type of spring. The amount of work done during the 
compression of the spring is further increased by the 
amount required to overcome friction between conical 
surfaces. Conversely the work returned during the re- 
coil of the spring is less than the amount stored in it 
during compression on account of the friction between 
the rings. The working of the ring-spring thus in- 
volves the absorption by friction of a considerable 


Hump Test: Mallet engine of 25,000 Lb. Draw Bar Pull 
pushing 81 coal cars weighing 6,78! tons over hump 
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Diagram of the movements of 


amount of work during each cycle of operation. 

The rings are manufactured from a chromium steel, 
rolled down to round bars. A process of shearing has 
been developed so as to provide blanks of proper weight 
cross sheared from these bars, to make the rings. These 
blanks, after being heated, are formed into “doughnuts” 
and then rolled, at the same heat, into rings of the 
desired diameter and cross section. In this forging and 
rolling process, which is very similar to that used in 
some of the modern plants in the manufacture of lo- 
comotive tires, rolling is done on all faces of the rings 
at the same time. This universal rolling produces high 
physical qualities in the finished product. 

After the rolling operation is completed, the rings 
are carefully heat-treated, quenched in oil and drawn 
in a salt bath. Each individual ring ıs tested for Brin- 
ell hardness before assembling. 

Because of the characteristics of the ring-spring, it 
forms a draft gear in which: 

1—A drop-test capacity of over 33 in. free fall of a 
9,000-Ib. tup is obtained. 

2—The work done during the compression of the 


Note: Curves show the travel of each of the two draft gears 
at the ends of fhe car next fo the locomotive 
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Diagram of the movements of the Edgewater gear in a hump-yard test 
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Note: Curves show the trave! of each of the 
two draft gears at the ends of the 
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the Edgewater gear in road train service 


gear exceeds 27,000 ft. lb., without creating an ulti- 
mate resistance of over 300,000 1b. 

3—The work is taken up mainly through ‘very pow- 
erful spring action, the fractional resistance being sec- 
ondary, whereby a positive release is assured. 

4—The gear has no dry friction which produces 
rapid wear, irregular action, and high sill stresses in 
the body structure. 

5—The contact surfaces are lubricated and safe ma- 
terial stresses are used, resulting in a minimum of wear 
and a long life. 

6—No castings are used, all parts are of forged steel, 
all wearing surfaces are made of heat-treated alloy 
steel. 

7—Due to its high capacity as a spring, the ring- 
spring draft gear does not creep or close under the in- 
fluence of sustained draft or buff and therefore has re- 
serve capacity for any emergency. 

The performance of the Edgewater ring-spring draft 
gear is illustrated by the accompanying drop and static 
diagrams. 

The drop test diagram was made with the stand- 
ard 9,000-lb. tup, and the gear under this test shows 
a capacity of 33 in. free fall, or 27,000 ft. lb. The 
total travel is 234 in. The compression and release 
curves are uniform indicating that the action of the 
gear is not jumpy or irregular. 

The static diagram shows a force of 300,000 Ib. re- 
quired to close the gear. This test was made under 
a standard testing machine and the smoothness of the 
compression and release curves illustrates the uniform- 
ity of the gear. 

The accompanying set of chromograph curves were 
made with Edgewater gears installed in a hopper car 
placed between the tender and the remainder of a 
train. The hump-test curves were made while a Mal- 
let type locomotive with 125,000 Ib. drawbar pull was 
pushing 81 coal cars over a hump. As the cars were 
being dropped off into the classification yards, the pres- 
sure of the buff gradually decreased. By following the 
peaks of the curves horizontally across to the static di- 
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agram on the left the buffing pressures can he readily 
approximated. 

Track-test curves Nos. 1 and 2 were taken from a 
test run made over 100 miles of track. The draft gears 
under test were in the first car directly between the 
tender and the remainder of the train. On curve No. 
1, the train consisted of 55 empty cars weighing 1,411 
tons and on curve No. 2, 55 loaded cars 5,000 tons. 


Standard Combination 
Pedestal Grinder 


HE Standard Electrical Tool Company, Cincin- 
nati, Ohio, has developed the combination grinder 
illustrated for both general and face grinding by equip- 


| 


Standard grinder equipped for general and face grinding 
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ping one end of a Standard floor grinder with a ring- 
wheel chuck and an adjustable work table. The other 
end of the machine is designed for the application of 
the emery grinding wheel and is fitted with an exhaust 
hood and eye shield. The face grinding equipment 
consists of a heavy bar support on which is mounted 
a work table with both horizontal and vertical adjust- 
ment. The table is fitted with tee-slots for holding 
down the work and a horizontal movement of the table 
is provided on the adjustable base. 

The machine is driven by a General Electric 40-deg. 
rise motor with S. K. F. ball bearings. There is also 
a ball thrust bearing to take the end thrust of the ring 
wheel chuck. The grinder is manufactured in 2-, 3-, 
5-, and 7%4-hp. sizes of which the 5-hp. size is shown 
in the illustration. 


Rotary Pneumatic Drill 
HE Independent Pneumatic Tool Company, 600 


T West Jackson Boulevard, Chicago, has developed 
a new rotary pneumatic drill, known as the Thor 275. 


The Thor 275 pneumatic drill 


It was designed to eliminate certain mechanical in- 
efficiencies in piston type tools, which use considerable 
power and have speed limitations due to the reciprocat- 
ing motion of the pistons, connecting rods and valve 
gear. In the Thor 275 drill, there are no inertia forces 
to overcome when starting or stopping pistons and con- 
necting rods over the top and bottom centers of a crank 
motion. 

This tool has a drilling capacity of 14% in. and a ream- 
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‘blades will pass through the first hole. 
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ing capacity of 14% in. It has a governed free speed of 
350 r.p.m. and weighs 35 lb. It is a one-man drill, which 
operates smoothly and without vibration. One of its 
features is that it carries a 50-lb. load at the same speed 
at which it runs free. It carries a 100-lb. load at a 
reduction in speed of only 30 per cent. This is made 
possible because the governor is designed to open the 
throttle automatically. This drill will not race or vi- 
brate excessively when being moved from one hole to 
the next. Its speed is governed so that it idles easily, 
with small air consumption. 

Because of its construction the operator can get in 
close on the side Without removing the dead handle. A 
special cast iron having a nickel alloy designed to with- 
stand rotor-blade wear is used in the cylinder. Ball 
bearings are used throughout, including the spindle and 
gear. . 


Reamers for Motion- 
Work Bushings 


T HE accompanying illustration shows three tools 

recently developed for use in railroad shops 
by the Foster-Johnson Reamer Company, Elkhart, Ind. 

These reamers have been designed to meet a special 
need in connection with motion work—to line ream the 
bronze bushings in valve rod crossheads in Walschaert 
and Baker valve-gear frames. Each tool is double- 


Foster-Johnson Reamers for line-reaming valve-rod 
crosshead bushings 


bladed, and the expansion or contraction of both sets 
of blades is controlled by one graduated adjusting nut. 
This feature makes it possible to ream both holes in 
line and the same size in one operation. 

The reamer is contracted so that the front set of 
The reamer is 
then expanded in this position and both holes reamed at 
the same time. Each tool has a large range of ad- 
justment which permits reaming the holes to any de- 
sired size and also allows for regrinding the blades. 


SIMPLIFIED PRACTICE, GRINDING WHEELS.—The Division of 
Simplified Practice of the Bureau of Standards, Department cf 
Commerce, has just released a printed booklet on revised Sim- 
plified Practice Recommendation No. 45—Grinding Wheels. 
The most important changes in this booklet are the ‘urther 
elimination of wheels designated as type No. 3, tapered one 
side; type No. 8, countersunk dovetail, and type No. 10, raised 
dovetail, as well as the development of a standard nomen- 
clature for classes of work in the grinding wheel industry. 
Copies of the booklet can be purchased from the Superintendent 
of Documents, Government Printing Office, Washington, D. C. 
for 15 cents each. 
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Reward for Development Work 
in Gas Welding and Cutting 


IN ORDER TO ENCOURAGE and aid in the development of, and 
to further interest in experiments tending toward lowering the 
cost of the welding and cutting process, the Alexander Milburn 
Company is offering prizes aggregating $3,000 for the best 
authentic articles it receives within the next three years on the 
-development of apparatus or systems to use illuminating or 
city gas in place of the expensive gases now generally used for 
cutting and welding purposes. 

Cutting with city or illuminating gas is a comparatively re- 
cent development. According to figures furnished by the United 
States Department of Commerce, Washington, D. C., 682,481,000 
cu. ft. of compressed acetylene, exclusive of other compressed 
gases for similar purposes, was used during the year 1927, 
and it is now estimated that one billion cubic feet of acetylene 
is manufactured and used annually at an average cost of 
three dollars per 100 cu. ft. The cost of city gas averages 
about seven cents per 100 cu. ft. It is believed, therefore, that 
the use, or partial use, of illuminating gas would effect a large 
saving for industrial and manufacturing interests using the 
welding and cutting systems. 

The papers submitted in this contest will be judged by a 
committee of competent engineers, included in the personnel 
of which is the head of a leading engineering university. One 
thousand dollars will be paid during each of the years 1930, 
1931 and 1932. ‘Particulars concerning the conditions under 
which the data must be furnished and the methods of deter- 
mining the awards will be furnished upon application to the 
Alexander Milburn Company, 1614 West Baltimore street, Bal- 
timore, Md. 


Clubs and Associations 


ARRANGEMENTS for the celebration of the fiftieth anniversary 
of its founding are now being made by the American Society 
of Mechanical Engineers at New York. The celebration will 
take place in April, 1930, and will be pre-eminently an exchange 
of greetings between nations through the medium of a series of 
papers on what engineering has done for various countries in a 
national sense, and also for the advancement of world culture 
and civilization. 


Railroad Division, A.S.M.E. Elects Officers 


Louis K. Sillcox, vice-president, New York Air Brake Com- 
pany was elected by the General Committee for appointment by 
the president of the American Society of Mechanical Engineers 
to serve on the Executive Committee of the Railroad Division. 
Mr. Sillcox fills the vacancy created on the Executive Commit- 
tee by the expiration of the term of R. S. McConnell, chief 
consulting engineer, Baldwin Locomotive Works, who has been 
chairman during the past year. 

Prof. A. J. Wood, head of the mechanical engineering de- 
partment, Pennsylvania State College; R. S. McConnell, and 
Marion B. Richardson, associate editor, Railway Age and 
Railway Mechanical Engineer, were elected to serve on the 
General Committee. Prof. Edw. C. Schmidt, head of the de- 
partment of railway engincering, University of Illinois, was 


November, 1929 


Railway Mechanical Engineer 


elected to the General Committee to fill the unexpired term of 
Wm. L. Bean, mechanical manager, New York, New Haven 
& Hartford, who resigned. The terms of the new officers be- 
gin immediately after the annual meeting of the American So- 
ciety of Mechanical Engineers, December 2. 


Program for Railroad Men at 
Annual Meeting A. S. M. E. 


Following the same procedure as it did for the annual meet- 
ing of the American Society of Mechanical Engineers in 1928, 
the Meetings and Program Committee, Railroad Division, has 
arranged a consolidated program of papers which it considers 
to be of special interest to railway mechanical department offi- 
cers. This program of papers will be presented during the an- 
nual meeting of the American Society of Mechanical Engi- 
neers, December 2 to 6, 1929, inclusive. In the arranging of 
this program advantage was taken of the papers and reports 
of other professional divisions to be presented at this meeting 
together with the Railroad Division’s two-sessions program of 
four papers. The Railroad Division holds its two sessions on 
Thursday, December 5, during which the following papers will 
be presented: High-Pressure Locomotives, by A. F. Stuebing, 
chief engineer, Bradford Corporation; Locomotive Auxiliary 
Power Mediums, by George W. Armstrong, Bethlehem Steei 
Company; Heat Transfer in the Locomotive Superheater, by 
Lawford H. Fry, metallurgical engineer, Standard Steel Works 
Company, and Metallurgy in the Railroad Field, by Charles 
McKnight, metallurgist, Development & Research department, 
International Nickel Company. In addition to these two ses- 
sions, the Railroad Division is holding a joint session with the 
Oil and Gas Power Division, on Friday, December 6, at 2:00 
p. m., during which a paper on the Design and Application of 
Rail-Motor Cars, by C. O. Guernsey, J. G. Brill Company, will 
be presented. A Symposium on Rail Motor Car Maintenance, 
led by E. K. Bloss, supervisor rail motor cars, Boston & Maine, 
will conclude the program for that session. 


Following is the consolidated program: 


Monpay, DECEMBER 2 

Present Status cf the Mechanical-Spring Art, by J. K. Wood. 

Elastic and Inelastic Behavior in Spring Materials, by M. F. Sayre. 
2 Fifth Progress Report of Special Rescirch Committee on Mechanical 
Springs. 

Factor of Safety and Working Stress, by C. Richard Soderberg. 

Quantity Control and Production Gages, by Earle Buckingham. 

TUESDAY, DECEMBER 3 

Progress Report of Fuels Division. 

The Application of Aerial Tramways to Long and Short Hauls, by M. P. 
Morrison, 

Progress Report of Materials Handling Division. 

Economic Aspects of Gasoline-Operated Commercial Vehicles, by R. E. 
Plimpton. 


The Economics of the Electric Truck in Delivery Service, by Charles R. 
Skinner, Jr. 

Turning with Shallow Cuts at High Speeds, by H. J. French and 
T. G. Digges. 

Power Required to Drill Cast Iron and Steel, by O. W. Boston and 
C. J. Oxford. ` 


A Test Code for High-Speed Steel for Turning Tools, by L. H. Kenney. 

Report of Sub-Committee D. on Properties of Materials of the Special 
Research Committee on Cutting of Metals. 

Present Practice in the Use of Cutting Fluids, by S. A. McKee. 

Progress Repcrt No. 2 of Sub-Committee on Cutting Fluids. 

WEDNESDAY, DECEMBER 4 
ieee Pioneer 1800-Lb. Pressure Power Plant in America, by W. E. S. 
yer. 

Management of Service Department: Budgeting and Wage Incentives 
Applied to a Large Organization, by William B. Ferguson and Tom H 
Blar. 

Performance of Oil-Ring Bearings, by George B. Karelitz. 

The Service Characteristics of Diesel-Engine Lubricating Oil, by A. E. 
Flowers and M. A. Dietrich, 

Report on the Study of Non-College Technical Education, by W. E. 
Wickenden. : 

Suggestions for Encouraging Education and Training for Industry, by 
H. S. Falk 
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Test Code for Complete Steam-Electric Power Plants. 
TuHursnay, DECEMBER 5 

The Effect of Large Boilers Operated at High Capacitics on the Oper- 
ann Characteristics and Investment Costs oí Boiier Plants, by F. S. 

ark. 

Performance of Modern Stcam-Generating Units, by C. F. Hirshfeld and 

U. Moran. 

High-Pressure Locomotives, by A. F. Stuebing. 

Locomctive Auxilšary Power Mediums, by George W. Armstrong. 

Progress Report of ilroad Division. 

Progress Report of Oul and Gas Power Division. 

Progress Report of Speciai Research Committee on Diesel Fuel Oil 
Specifications. 

Heat Transfer in the Locomotive Superheater, by Lawiord H. Fry. 

Metallurgy in the Railroad Field, by Charles McKnight, 

Working Stresses for Stcel at High Temperatures, by D. S. Jacobus. 

FRIDAY, DECEMBER 6 

Š Recit Instances of Embrittlement in Stcam Boilers, by Frederick G. 

traub. 

The Design and Application of Rail-Motor Cars, by C. O. Guernsey. 

Symposium on Rail-Motor Car Maintenance, led by E. K. Bless. 

From the Master Cabinetmakers to Woodworking Machinery, by J. D. 
and Margaret S. Wallace. , ‘ 

Modern Method of Manufacturing Classical Furniture, by Harry Kimp. 

Progress Report of Wood Industries Division. 


The following list gives name of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad 
clubs. 


Air-Brake AssociaTion.—T. L. Burton, Room 5605 Grand Central Ter- 
minal building, New York. 

AMERICAN Rattway Association Division V.—Mecnanican.—vV. R. 
Hawthorne, 431 South Dearborn St., Chicago. Annual convention 
June 18-25, Atlantic City, N. J. 

Division V—EguipmMent Painting Section.—V. R. Hawthorne, 
Chicago. Next meeting, Chicago. 

Division VI—Purchases anD Storres.—W. J. Farrell, 30 Vesey 
St., New York. Annual convention June, 1930, Atlantic City, N. J. 

AMERICAN RaiLway Toot ForeMen’s Association.—G. G. Macina, 11402 
Calumet avenue, Chicago. 

AMERICAN SocreTY OF MeEcHANICAL ENGINEERS.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, Marion B. Richard- 
son, associate editor Railway Mechanical Enyincer, 30 Church St., 
New York. 

AMERICAN Society FoR STEEL Treatinc.—W. H. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. 

AMERICAN SOCIETY FoR Testing Mareriacs.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. 

AMERICAN WELDING Society.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. 

ASSOCIATION OF Rartway ELECTRICAL ENGInEERS.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Hl. 

Canapias Raitway Cius.--C. R. Crook, 129 Charon St, Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 

Car ForeMen’s Association of Cuicaco.—G, K. Oliver, 7836 So. Morgan 
street, Chicago, Ill. Regular meeting second Monday in each month, 
except June, July and August, Great Northern Hotel, Chicago, Il. 
Next meeting November 11, 8 p. m. Speaker, W. E. Dunham, 
superintendent car department, Ghicaue & North Western. 

Car Foremen'’s CLuB or Los AnceLES.—J. W. Krause, 514 East Eighth 
St, Los Angeles, Cal. Meetings second Friday of cach month in the 
Pacific Electric Club building, Los Angeles, Cal. 

Car ForeMen's Association oF St. Louis——F. G. Weigman, 720 North 
Twenty-third street, East St. Louis, Ill. Regular meeting first 
Tuesday in each month, except June, July and August, at Broad- 
view Hotel, East St. Louis, Il. 

Centrat Rartway Crivus.—Regular meetings second Tuesday each month, 
except June, July and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE CAR INSPECTORS AND Carn ForEMEN'S ASSOCIATION.— 
See Master Car Builders’ and Supervisors’ Ass'n. 

Cincinnati RaiLway Crius.—D. R. Boyd, 3328 Beekman St., Cincinnati. 
Regular meeting second Tuesday, February, May, September and 
November, Next meeting November 12, © p.m., Chamber of Com- 
merce, Annual dinner, election of officers, musical entertainment. 
Meeting sponsored by J. A. Morris, chairman, Cincinnati Operating 
Committee. 

Crevetaxp Rattway CLuB.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Meeting first Monday each month, except July, August and 
September at Hotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL Rattroap Master BracksMITH’s  Association.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. 

INTERNATIONAL RaiLway Furr Associtation.—C. T. Winkless, Room 707, 
LaSalle Street Station, Chicago. 

INTERNATIONAL RAILWAY GENERAL ForREMEN’S ASSOCIATION.—William Hall, 

1061 W. Wabash street, Winona, Minn. 

Louisiana Car DEPARTMENT Association. L. 
street, New Orleans, La. Meetings third Thursday in each month. 

Master BOILERMAKERS? ASSOCIATION. —- aA. F. Stglmeier, secretary, 29 
Parkwood St, Albany, N. Y. Annual meeting May 21-24 William 
Penn Hotel, Pittsburgh, Pa. 

Master Car BUILDERS’? AND Supervisoks’ Associatton.—A, S. Sternberg, 
master car builder, Belt Railway of Chicago, Chicago. 

New Enoianp Rarttroap Crus.—-W. E. Cade, Jr., 683 
Beston, Mass. Regular meeting second 
excepting June, July, August and September, Copley-Plaza Hotel, 
Boston, Next meeting November 12, 6:30 p. m. R. L. Bender, presi- 
dent, Metal Coatings Company of America, will speak on metal 
coating. 

New York Rattroap Crus—Meetings third Friday in each month, except 
June, July and August, at 29 West Thirty-ninth St., New York. 
ae: M. E. Hartman, acting secretary, 26 Cortlandt street, New 
York. 

Pacivic Ratrway Crurs.—W. S. Wollner, P. O. Box 3275, San Francisco, 
Cal. Regular meetings, second Tuesday of cach month in San 
Francisco and Oakland, Cal, alternately. Next meeting November 
14. Annual associate members night. 

Raieway Car DEPARTMENT OFFICERS) Assocration.--See 
Builders’ and Supervisors’ A-sociation. 

RarLway CLUR OF GREENVILLE. — Paul A. Minnis, Bessemer & Lake Erie. 
Greenville, Pa. Meetings third Thursday of each month, except 
June, July and August. 

Raipway Cron oF Prirspercu.- J. D. Conway. 515 Grandview Ave. 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Ft. Pitt Hotel, Pittsburgh, Pa. 


Brownlee, 3212 Delachaise 


Atlantic Ave. 
Tuesday in each) month, 


Master Car 
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St. Lovis Rattway Cius.—B. W. Frauenthal, M. P. O. Drawer 24 St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. Next mecting November 8, 8 p.m. Paper 
entitled “Air Brakes Great Contribution to Transportation,” will be 
presented by D. W. Lloyd, Westinghouse Air Brake Company, St. 
-ouis, Mo. 

SouTHERN AND SOUTHWESTERN Rattway CLUB.—A. T. Miller, P. O. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January, 
March, May, July, September and November. Annual meeting third 

. Thursday in November, Ansley Hotel, Atlanta, Ga. 

SoutHwesr Master Car BUILDERS’ AND Supervisors’ ASSOCIATION.—Sce 
Master Car Builders’ & Supervisors’ Association. 

TRAVELING ENGINEERS’ AssociaTion.—W. O. Thompson, 1177 East Ninety- 

, eighth St., Cleveland, Ohio. 

Westers RarLway Crua.—W. J. Dichinson, 189 West Madison St., Chi- 
cago. Regular meetings, third Monday in each month, except June, 
July and August. 


Supply Trade Notes 


Erwin J. Mour has been appointed manager of industrial 
sales of the Gunite Corporation, Rockford, IN. 


Watter Knapp has been appointed executive engincer of the 
DeWalt Products Corporation, Leola, Pa. 


THe AMERICAN Cuain Company, Inc., has moved its Chi- 
cago offices to Room 1765, Chicago Daily News building. 


THE Barco Manuracturinc Company is constructing a 
three-story addition, 50 ft. by 225 ft., to its plant at Chicago. 


R. B. Pocue of the engineering department of the American 
Brake Shoe & Foundry Company, New York, has been ap- 
pointed assistant chief engincer. 


Tre CENTRAL Tron & Steen Company, Harrisburg, Pa., has 
moved its Boston office trom 131 State street to the Statler 
building, Park Square. G. T. Armstrong remains in charge. 


Tue PAASCHE AIRBRUSH Company, Chicago, has moved its 
New Yerk sales and service branch to larger and more modern 
quarters at 103 Lafayette street, New York City. 


THe CENTRAL ALLOY Stee Coreoration, Massillon, Ohio. 
has acquired the entire property, assets and business of the 
Interstate Iron & Steel Company, Chicago. 


Tue Locomotive Finisnep MATERIAL) CoMPpANy, Atchison, 
Kan., is building a steel foundry, 115 ft. by 400 ft., and a 
material building, 86 ft. by 300 ft. in that city. 


N. B. McRee, service engineer of the United States Graphite 
Company has been promoted to manager of railroad sales to 
succeed W. R. Pflasterer, resigned. 


Tue Laxnis Macuine Company, Waynesboro, Pa., has 
opened an office in the Marshall building, Cleveland, Ohio, in 
charge of J. T. Benchoff, district: manager. 


Fraxk Henperson, manager of the Cleveland office of the 
Combustion Engineering Corporation, New York, died on Sep- 
tember 25. 


ALEXANDER L. SCHUHL, manager of the Philadelphia ottice 
ef the Independent Pneumatic Tool Company, died on Octo- 


ber 20. 


Lewis C. Haig of the Magor Car Corporation sales depart- 
ment has been elected secretary, with headquarters at New 


York. 


Tames F. Crorr has resigned as metallurgist of the Mackin- 
tosh Hemphill Company, Pittsburgh, Pa., to take a position ot 
like capacity with the Birdsboro Steel Foundry & Machine 
Company, Birdsboro, Pa. in charge of its roll department. 
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ALBERT J. SAMS, 28 East Jackson boulevard, Chicago, has 
been appointed exclusive railway sales representative for the 
Little Giant Company, manufacturers of the Little Giant power 
hammer. 


E. T. Wape has been appointed representative of the Davis 
Brake Beam Company, Johnstown, Pa., for the South Atlantic 
states. Mr. Wade's office is at 1222 Mutual building, Rich- 
mond, Va. 


THE AMERICAN Locomotive Company has acquired control of 
the McIntosh & Seymour Corporation, Auburn, N. Y. The 
McIntosh & Seymour Corporation „has manufactured Diesel en- 
gines for marine, stationary and transportation use since 1914. 
lt is understood that the corporation will continue to operate 
under the present management, but as a subsidiary. of the 
American Locomotive Company. The two companies already 
have collaborated on the design and production of an oil- 
electric passenger locomotive. 


Tue Union Drarrt Gear Company, Chicago, by corporate 
action has changed its name to the Cardwell Westinghouse 
Company. The new company will hereafter conduct the draft 
gear business formerly owned by the Westinghouse Air Brake 
Company, as well as that of the Union Draft Gear Company. 
As heretofore, the Westinghouse draft gear will be manu- 
factured by the Westinghouse Air Brake Company at its Wil- 
merding, Pa., plant. The following officers of the Cardwell 
Westinghouse Company have been elected: Chairman of the 
Board, A. L. Humphrey, president of the Westinghouse Air 
Brake Company; president, J. R. Cardwell, president of the 
Union Draft Gear Company; vice-president, L. T. Canfield, 
vice-president of the Union Draft Gear Company; secre- 
tary-treasurer, C. H. Tobias, secretary and treasurer of the 
Union Draft Gear Company. The main office of the com- 
pany will be at 332 S. Michigan avenue, Chicago, with branch 
offices in New York, Pittsburgh, St. Louis and Montreal. 


THe ALEXANDER MILBURN CoMPANy, Baltimore, Md., has 
cpened an office at 1855 Industrial street, Los Angeles, Cal., un- 
der the name of the Alexander Milburn Sales Company. George 
R. Roberts is in charge of the office. 


CHARLES Reres, consulting engineer of the Vanadium Cor- 
poration of America, New York, has been appointed vice- 
president in charge of mining operations. Mr. Rees is a 
geologist and mining engineer. 


Howard Mutt, who has been elected vice-president of the 
Warren Tool & Forge Company, Warren, Ohio, was in the 
employ of the engineering department of the Cleveland, Cin- 
cinnati, Chicago & St. 
Louis from 1909 to No- 
vember, 1912, at which 
time he was trans- 
ferred to the operating 
department at Cleve- 
land. On May 1, 1913, 
he left the employ of 
the Big Four to become 
associated with the Ve- 
rona Tool Works and 
in December, 1913, was 
made traveling repre- 
sentative, which posi- 
tion he held until June, 
1918, when he was 
placed in complete 
charge of sales. He 
held this position until 
December 31, 1920, 
when he resigned to en- 
ter the employ of the 
Warren Tool & Forge 
Company as manager of the railroad department which po- 
sition he held until his recent appointment. 


Howard Mull 


THe Automatic Transportation Company, Buffalo, N. Y., 
has established a factory at 531 Pershing road, Chicago. 
L. R. Lindsley has been appointed Chicago sales manager and 
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W. F. Weber has been appointed assistant Chicago sales man- 
ager. 


Tuomas CARDWELL has been appointed representative of the 
Falls Hollow Staybolt Company, Cuyahoga Falls, Ohio, for Mis- 
souri, Kansas, Texas and surrounding states, with headquarters 
at 770 Paul Brown Building, St. Louis, Mo. 


H. E. Passmore, Pittsburgh, Pa., has been appointed railroad 
representative of Tate-Jones & Co., Inc., Leetsdale, Pa. Mr. 
F'assmore has been appointed railroad representative also of the 
Duraloy Company, Pittsburgh, Pa. 


Cart Mosier, who has been elected vice-president and gen- 
cral manager of the Union Asbestos & Rubber Company with 
headquarters at Chicago, was born in Chicago and in June, 1904, 
after leaving high 
school, entered the en- 
ploy of the Union Pa- 
cific-Southern Pacific 
System at Chicago, as a 
junior clerk and sten- 
ographer. Later he was 
employed by the Illi- 


nois Central in the 
president’s office and 
subsequently for a 


number of years served 
as secretary to the 
president of the Chi- 
cago & Alton. In No- 
vember, 1914, he was 
appointed chief clerk to 
the purchasing agent of 
the Chicago & Alton, 
and in October, 1916, 
he left railroad service 
to enter the employ of 
the Union Asbestos & 
Rubber Company. In May, 1918, he was promoted to secretary 
and treasurer, which position he held until his recent promo- 
tion. Lewis J. Silverman succeeds Mr. Mosier as secretary and 
treasurer, and will also act as general counsel. 


Carl Mosier 


C. E. Leacu, assistant manager of sales has been elected a 
director and secretary and treasurer of the New York Air 
Brake Company, New York, to succeed R. B. Sheridan, re- 
signed. 


THE GEAR BUSINESS of the Wappat Gear Works Division 
of the Simonds Saw & Steel Company having been gradually 
supplemented by a line of portable wood-working tools, the 
company name has been changed to Wappat, Inc. 


Tue Hitt-Curris Company, Kalamazoo, Mich., has changed . 
its name to the Hammond Machinery Builders, Inc., there 
being no change either in the organization of the company 
or its policies. 


Tue Descu Supply AND EguipMENT Company, 16 South 
Frederick street, Baltimore, Md., has been appointed repre- 
sentative of the General Refractories Company to handle the 
sale of high temperature cement in Maryland and Washing- 
ton, D. C. 


James P. ALLEN has resigned as president and general man- 
ager of the Union Steel Casting Company, Pittsburgh, Pa., 
also as a director of that company. Mr. Allen will continue 
on the board of directors of the Blaw Knox Company of 
which the Union Steel Casting company is a subsidiary. 


Ernest F. HARDER, assistant to the vice-president of the 
Westinghouse Electric & Manufacturing Company, and for 
over 40 years identified with the electrical manufacturing in- 
dustry, died at his home in East Orange, N. J., on October 
13. 


Byron M. CuHeney has resigned as district sales manager of 
the Verona Tool Works, with headquarters at Chicago, to devote 
his time to personal interests. Porter L. Laughlin, formerly 
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district sales manager for this company at Chicago, has been 
re-appointed to this position to succeed Mr. Chency. 


Tue Linpe Arr Propucts Company, New York, has opened 
a new oxygen plant at 1628 Cascade strect, Erie, Pa. J. J. 
McKeen is superintendent of the plant and R. S. Hamilton, 
with headquarters at East Buffalo, N. Y., is district superin- 
tendent. 


Tue New York Air Brake CoMPAny announces the resigna- 
tion of James H. Watters, vice-president, to accept the presi- 
dency of another company. L. K. Sillcox has been elected vice- 
president, and K. E. Keiling has been appointed general sales 
agent. 


Eccres & Davies MacHInery Company, Inc., Los An- 
geles, Cal., have been appointed West Coast representatives of 
the Hyatt Roller Bearing Company. H. O. K. Meister has been 
appointed assistant general manager of the Hyatt Company, 
with headquarters at Newark, N. J. 


JoserH Jacosson, with headquarters at Detroit, Mich., has 
joined the sales force of the Goodell-Pratt Company, Green- 
field, Mass. John Metz, Richmond Hill, Long Island, has 
taken over the territory in New York formerly assigned to 
E. C. Mesloh, and the F. J. Keller Company, Dallas, Tex., has 
been appointed to handle sales in that territory. 


THE Arr-way Evectric APPLIANCE Corporation, Toledo, 
Ohio, has bought the entire business of Erie Heating Sys- 
tems, Inc., Erie, Pa., and the Erie industry has been moved to 
Toledo. The production and distribution of Air-Way unit 
heaters (as the former Frie heater is now called), will now be 
carried on by the Toledo company. 


R. E. Kerry, formerly manager of the Boston office of the 
Independent Pneumatic Tool Company, Chicago, has been ap- 
pointed sales engineer for the eastern district, with headquar- 
ters at New York, and Jolin Ashton, salesman in the New 
York district, has been appointed manager of the Boston 
office. 


Witvovcupy S. Leeren has joined the staf of the G. M. 
Basford Company. Mr. Leech has been engaged in advertising 
and sales counsel work for about cight years. He will have 
his headquarters at Pittsburgh, Pa, and be in charge of a 
branch office which the G. M. Basford Company has opened in 
the Koppers building, Pittsburgh. 


THe Cirverann Toor & Suprry Company, Cleveland, Ohio, 
now represents H. D. Conkey & Co., Mendota, Ill, for the 
sale of their overhead traveling crane equipment in the Cleve- 
land district. H. P Conkey & Co. is buiding an addi- 
tion to its plant at Mendota, which will about donble its 
present capacity. 


Joseru T. Ryerson & Son, Inc., Chicago, has sold its com- 
plete line of table and floor type horizontal boring, drilling and 
milling machines to the Ohio Machine Tool Company, Kenton, 
Ohio. The Ryerson Company, however, retains the sole rights 
as exclusive distributors of the line. The Ohio Machine Tool 
Company has been building these machines for some time for 
the Ryerson Company and now will expand and improve them. 


D. H. CorLErTE, who has been in charge of investigation and 
research for the Wood Conversion Company, Cloquet, Minn., 
has been promoted to manager of railroad and industrial sales, 
a newly created position, and will be in charge of all sales to 
railroads, aircraft and motor coach manufacturers, govern- 
ment departments and industrial concerns. Mr. Corlette’s hcad- 
quarters are at Chicago where ke will direct the sales of the 
present New York, Detroit and Washington offices and of ad- 
ditional branches to be established later. 


OTTO ÄBRAHAMSEN, for 20 years treasurer and in charge of 
sales of Beaudry power hammers as manufactured by the 
Beaudry Company, Ine, Boston, before it went into liquida- 
tion, has become affliated with the Moloch Foundry & Ma- 
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chine Company, Kaukauna, Wis., in charge of sales of the 
Moloch hammer, with headquarters at Kaukauna. The Moloch 
Foundry & Machine Company has under consideration adding 
a line of pneumatic forge hammers for heavy work and a line 
of board drop hammers to its products. 


M. E. Danrorn, works manager of the Middletown (Ohio) 
division of the American Rolling Mill Company, has been ap- 
pointed assistant vice-president. Mr. Danford started work 
with the American Rolling Mill Company in February, 1910, as 
superintendent of the open hearth department of the Central 
Works plant. In July, 1911, he was appointed assistant to 
Charles R. Hook, then general superintendent of the company. 
In July, 1916, Mr. Danford was appointed gencral superintend- 
ent of the Middletown division and in 1921 was appointed 


works manager of that division. 


THE INTERNATIONAL Derrick & EQUIPMENT Company, Co- 
lumbus, Ohio, has bought a plot of ground in Houston, 
Texas, as a site for a large manufacturing plant. Construc- 
tion of the first unit will be started shortly. In September 
this company bought the Boykin Machinery & Supply Com- 
pany, Beaumont, ‘Tex. This latter has been reorganized 
as a subsidiary of the International Derrick & Equipment 
Company and will be known as the International Derrick & 
Equipment Company of Texas. Both the Houston and Beau- 
mont plants will be under the subsidiary company’s manage- 
ment. 


THE ENTIRE FOREIGN BUSINESS of the Johns-Manville Corpor- 
ation, New York, has been taken over by the Johns-Manville 
International Corporation for the purpose of more efficiently 
developing that business throughout the world. The board of 
directors of the new corporation are as follows: Lewis H. 
Brown, chairman; W. R. Seigle, E. M. Voorhces, P. A. An- 
drews, J. S. Adams, E. S. Crosby and C. IL. Sager. The officers 
are: W. R. Seigle, president; P. A. Andrews, vice-president in 
charge of sales; J. S. Adams, vice-president in charge of sales 
promotion; J. S. Crawford, treasurer; C. L. Sager, secretary, 
and J. L. Pichetto, assistant treasurer. 


D. S. Mair of the D. S. Mair Machinery Company, Ious 
ton, Texas, and Charles J. Harter, railroad representative of 
Joseph T. Ryerson & Son, Inc, have formed the D. S. Maii 
Machinery Corporation. Mr. Harter will have charge of the 
Dallas office at 4521 Edmondson avenue, Dallas, Texas. The 
new corporation will represent Joscph T. Ryerson & Son, 
Inc, in its machinery sales only, for both commercial and 
railroad accounts, in the states of Texas, Louisiana and in 
the southern part of Arkansas. lt will likewise continue to 
handle the accounts of the Whiting Corporation, Harvey, Ii., 
and the Landis Machine Company, Waynesboro, Pa. 


Frank H. Ciark, vice-president and a director of the Pilliod 
Company, New York, has been placed in charge of western 
sales, with headquarters at Chicago, following the death of 
J. H. Cooper, western manager. Mr. Clark has been associ- 
ated with the railway supply business for 35 years, having 
entered business in 1894 withthe Standard Coupler Company. 
In 1912 he organized the Chambers Valve Company, which 
was acquired by the Bradford Corporation in 1923, and in 
1916, the Edwin Stoker Company. Mr. Clark is also a di- 
rector of the Bradford Corporation and has been associated 
with the Pilliod Company during the past ten years. 


Tue InvustriaL Finisners Division of E. I. du Pont de 
Nemours & Co., has organized a transportation sales depart- 
ment to include railway, aviation and marine sales activities. 
Alfred E. Pratt, manager of railway sales, has been ap- 
pointed manager of transportation sales, with headquarters at 
Parlin, N. J. Frank H. Crawford, western manager, railway 
sales, has been promoted to the position of eastern manager 
of transportation sales, with headquarters at Parlin. L. M. 
Ritchie, district manager of railway sales at Cleveland, Ohio, 
has become western manager, transportation sales, with 
headquarters at Chicago, and Frank P. Quinn, manager ot 
marine sales, has been appointed district manager of trans- 
portation sales, with headquarters at Parlin. 
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Trade Publications 


Copies of trade publications described in the column 
can be obtained by writing to the manufacturers. State 
the name and number of the bulletin or catalog desired, 
when mentioned in the description. 


ReAMERS.—In its catalogue No. 30 the Foster-Johnson 
Reamer Company, Elkhart, Ind., illustrates Cxpanding type air- 
brake reamers for hand operation only. The blades of these 
reamers expand parallel, expansion or contraction being con- 
trolled entirely by one graduated adjusting nut. Cuts as small 
as one-half thousandth can be removed with the F-J reamer. 


DeEVILBIss SprAY-PAINTING SySTEMS.—DeVilbiss spray paint- 
ing and finishing equipment for use in railroad shop operation 
and maintenance is described in catalogue RA issued by the 
DeVilbiss Company, Toledo, Ohio. Eight of the outstanding 
features in the construction of the DeVilbiss self alining 
spray head and its operation are described in detail in the first 
six pages of the catalogue. The remaining pages give speci- 
fications and prices for various types of painting and finishing 
outfits, ventilating equipment, air compressing equipment and 
spray-painting equipment accessories. 


Lanpis Hanpsook.—The Landis Machine Company, Inc., 
Waynesboro, Pa., has prepared this hand book for users and 
operators of Landis threading equipment and Victor taps to as- 
sist them in obtaining the most efficient and most economical 
results. The instructions contained therein include the grinding 
of Landis chasers, the operation of Landis threading heads 
and machines, the grinding of Victor chasers and the operation 
of Victor taps. The book also treats briefly the adaptability 
of Landis heads to cut special threads and contains valuable 
data in reference to special threads as are encountered in the 
manufacture of railway cars, locomotives, machine tools, etc. 


Tureaven Part Dara Book.—The data in this book has been 
prepared by the Eastern Machine Screw Corporation, New 
Haven, Conn., to assist designers, engineers and draftsmen, as 
well as manufacturing departments, in preparing their threaded 
parts specifications so that such parts may be produced in the 
most economical manner. It contains definitions of the more 
important terms used in the 1929 report of the Screw Thread 
Commission, an outline of the conditions under which screw 
machine products are bought and sold, and questions and an- 
swers concerning the selection of a self-opening die head. The 
conditions under which screw machine preducts are bought and 
sold are those established as standard practice by the Screw 
Machine Products Association. 


CENTRALIZED LUBRICATION.—Many applications of the Farval 
positive centralized system of lubrication for all types of ma- 
chinery are described in a new booklet recently put out by 
Lubrication Devices, Inc., 80 S. Washington street, Battle 
Creek, Mich. Numerous illustrations used throughout the 
booklet are impressive, showing as they do the application of 
this lubrication system to machinery in many branches of 
service. Two applications of particular interest to railroad 
men are the lubrication of (1) a heavy-duty car wheel lathe on 
the Michigan Central at Detroit, Mich., and (2) what is said 
to be the largest milling machine in the world for machining 
locomotive bed frames and cylinders which is installed at the 
Granite City, Ill., plant of the Commonwealth Steel Company. 
The last two pages in the bulletin illustrate in a clear and 
concise manner the way in which the positive and centralized 
features of the Farval lubrication system are obtained. 
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General 


H. H. Haupt, superintendent of motive power of the North- 
western division of the Pennsylvania, with headquarters at 
Chicago, has been transferred to the Northern division, with 
headquarters at Buffalo, N. Y., succeeding M. R. Reed. 


M. R. Reep, superintendent of motive power of the North- 
ern Division of the Pennsylvania at Buffalo, N. Y., has been 
transferred to the Eastern Pennsylvania division, with head- 
quarters at Harrisburg, Pa. Mr. Reed succeeds C. B. Keiser. 


W. G. Brack, who has been appointed mechanical assistant 
to the president of the Chesapeake & Ohio and the Hocking 
Valley, with headquarters at Cleveland, Ohio, was born on 
April 19, 1877, at Lima, 
Ohio. After a public 
school education, which 
was followed by a 
course in the Metro- 
politan Business Col- 
lege at Chicago, Mr. 
.Black entered railway 
service in 1893 as a ma- 
chinist apprentice at the 
Stony Island (Chicago) 
shops of the New York, 
Chicago & St. Louis. 
In 1897 he entered Ar- 
mour Institute at Chi- 
cago, taking a post- 
graduate course in mc- 
chanical subjects, then 
becoming a machinist 
at the Burnside (Chi- 
cago) shops of the Il- 
linois Central. From 
1900 until 1903 he was 
employed at the South Chicago plant of the Illinois Steel Com- 
pany and in February of the latter year he re-entered the serv- 
ice of the Nickel Plate as a machinist. Later in 1903 Mr. Black 
was promoted to machine shop foreman; in 1904 advanced to 
enginehouse foreman at Fort Wayne, Ind., and on January J, 
1909, promoted to the position of master mechanic at the Stony 
Island shops, where he remained until February, 1923, when 
he became superintendent of motive power of the Nickel Plate 
and the Lake Erie & Western districts of the Nickel Plate, with 
headquarters at Cleveland. On January 1, 1927, Mr. Black’s 
jurisdiction was extended to cover the entire system and in the 
following month he was appointed mechanical assistant to the 
president of the Erie, with headquarters at Cleveland. He 
resigned this position to become mechanical assistant to the 
president of the C. & O. 


W. G. Black 


J. A. SHEEDY, master mechanic of the Pennsylvania at Wil- 
mington, Del., has been promoted to superintendent of motive 
power of the Northwestern division at Chicago, succeeding 
H. H. Haupt. 


H. P. ALLSTRAND, assistant superintendent of motive power 
and machinery of the Chicago & North Western, has been pro- 
moted to principal assistant general superintendent of motive 
power and machinery, with headquarters as before at Chicago. 
The position of superintendent of motive power and machinery 
held by H. L. Harvey, deceased, has been abolished. 


Railway Mechanical Engineer 705 


C. S. Patton, superintendent of motive power of the North- 
ern district of the Seaboard Air Line at Savannah, Ga., has 
been appointed to the newly created position of general super- 
intendent of motive 
power, with head- 
quarters in the same 
city. He will have 
jurisdiction over all 
officers and employees 
heretofore reporting to 
the chief of motive 
power and equipment, 
which position has now 
been abolished. 

Mr. Patton was bori 
on April 4, 1871, at Tel- 
ford, Tenn. He was 
educated in the schools 
of that city and entered 
railroad service with 
the Norfolk & West- 
ern in September, 1892, 
as a brakeman. He was 
later appointed fireman 
and from February, 
1897, to November 20, 1901, he served as engineer for the same 
road. Mr. Patton entered the service of the Seaboard Air Line 
as engineer on the latter date and in February of the follow- 
ing year he was promoted to road foreman of engines. He 
became trainmaster in August, 1905, and six years later he 
was appointed master mechanic, serving in that capacity until 
September, 1916, when he was promoted to the position of 
superintendent, which position he held until July 1918. Mr. 
Patton was appointed superintendent of motive power on the 
latter date, continuing in that capacity until his appointment as 
genera! superintendent of motive power. 


C. S. Patton 


Froyo R. Mays, general superintendent of the Yazoo & 
Mississippi Valley at Memphis, Tenn., has been appointed gen- 
eral superintendent of motive power of the Illinois Central, 
with headquarters at 
Chicago, succeeding R. 
W. Bell, resigned. Mr. 
Mays has been con- 
nected with the Y. & 
M. V. and the Illinois 
Central for 28 years. He 
was born at Crockett, 
Va., on August 28, 1879, 
and entered railway 
service at the age of 15 
years as a machinist ap- 
prentice on the Norfolk 
& Western. Later he 
was advanced to ma- 
chinist and in 1901 be- 
came a machinist on the 
Y. & M. V. From Oc- 
tober, 1901, to 1917 Mr. 
Mays served succes- 
sively as locomotive 
fireman, locomotive en- 
gineman, instructor on ; 
transportation rules, traveling engineer, assistant trainmaster 
and trainmaster. In August, 1917, he was promoted to superin- 
tendent of the New Orleans division, with headquarters at 
Vicksburg, Miss., where he remained until March, 1923, when 
he was transferred to the Illinois division of the Illinois Centrat, 
with headquarters at Champaign, Ill. Mr. Mays was promoted to 
general superintendent of the Y. & M. V. in January, 1926, and 
his appointment as general superintendent of motive power of 
the Illinois Central became effective on October 1. Mr. Bell 
had been general superintendent of motive power of the Illinois 
Central for 16 years. He was apointed master mechanic on 


Floyd R. Mays 
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the Illinois Central at East St. Louis, Ill., in 1902, where he 
remained until the following year, when he was transferred to 
Waterloo, Iowa. In 1908 he was promoted to assistant super- 
intendent of machinery, with headquarters at Chicago, and in 
the next year he was again promoted to superintendent of 
machinery, with headquarters at the same point. 


L. S. KINNAIRD, superintendent of motive power of the Chi- 
cago & Eastern, Illinois, has been placed in charge of the loco- 
motive department at Danville, Ill., the maintenance of equip- 
ment department having been divided into locomotive and car 
departments. Mr. Kinnaird will report to the vice-president and 
general manager. 


CrareENcE B. Keiser, who has been appointed assistant to the 
general superintendent of motive power of the New York zone 
of the Pennsylvania, with headquarters at New York, was born 
on September 19, 1874, 
at West Milton, Pa. He 
was graduated from 
Pennsylvania State 
College in 1898 with a 
degree in electrical 
engineering. He entered 
railway service with the 
Pennsylvania in July, 
1900, as a draftsman in 
the office of the me- 
chanical engincer at Al- 
toona, Pa. From No- 
vember, 1902 until May, 
1905, Mr. Keiser was 
inspector in the office 
of the superintendent 
of motive power of the 
Philadelphia, Wilming- 
ton & Baltimore (now 
a part of the Pennsyl- 
vania) at Wilmington, 
Del, and from the 
latter date until June, 1906, served as assistant master mechanic 
at the Wilmington shop of the Philadelphia, Baltimore & Wash- 
ington (now also a part of the Pennsylvania). He then became 
assistant electrical engineer on the West Jersey & Seashore, 
being in charge of electric train operation and maintenance, with 
headquarters at Camden, N. J., and remained in that position 
until March 31, 1909. From April 1, 1909, until December 31, 
1911, Mr. Keiser was master mechanic at the New York 
terminal electric zone, and then served in the same capacity 
on the New York division, electric zone, with headquarters at 
New York, until October 31, 1918. He was then appointed 
superintendent of motive power of the Southern division, with 
headquarters at Wilmington, Del., and on April 1, 1920, was 
transferred in the same capacity to the Eastern Pennsylvania 
division, with headquarters at Harrisburg, Pa., which position 
he was holding at the time of his recent appointment. 


Clarence B. Keiser 


Shop and Enginehouse 


J. P. Rumssy, district foreman of the Union Pacific at 
Marysville, Kan., has been appointed general foreman, loco- 
motive department, with headquarters at Kansas City, Kan. 


F. A. CroMWELL, a machinist at the Altoona, Pa., shops of the 
Pennsylvania, has been promoted to the position of gang fore- 
man, with headquarters at Orangeville, Md. 


A. C. Myers, a machinist helper at the Enola, Pa., engine- 
house of the Pennsylvania, has been promoted to the position 
of gang foreman, with headquarters at Orangeville, Md. 


Owen F. Rice, a machinist at the Hollidaysburg, Pa., engine- 


house of the Pennsylvania, has been promoted to the position 
of gang foreman, with headquarters at Harrisburg, Pa. 
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H. A. SAMPSELL, general foreman of the Boston & Maine at 
Billerica, Mass., has been promoted to the position of assist- 
ant superintendent of shops, succeeding F. W. Buckpitt. 


Frep T. KINZEL, traveling piecework inspector of the Bos- 
ton & Maine, has been appointed general foreman, with head- 
quarters at Billerica, Mass, succeeding H. A. Sampsell. 


Joun E. Loy, machine foreman at the Forty-Seventh street 


shops of the Chicago, Rock Island & Pacific at Chicago, has . 


retired after a continuous service of forty-one years. 


W. C. StepHEeNson, general foreman of the Atlantic Coast 
Line, with headquarters at Tampa, Fla., has been appointed 
shop superintendent, with headquarters in the same city. 


L. T. Bacor, enginchouse foreman of the Southern Pacific 
at Alamogordo, N. M., has been promoted to the position of 
general foreman, with headquarters at Tucumcari, N. M. 


L. M. Dertz, machinist, has been promoted to the position of 
enginehousc foreman of the Chicago, Burlington & Quincy, 
with headquarters at St. Joseph, Mo. 


PauL THOMAS, motive power inspector in the office of the 
superintendent of motive power of the Southern division of 
the Pennsylvania, has been promoted to the position of gang 
foreman at the Wilmington, Del., enginehouse. 


A. J. Tuomas, assistant general supervisor of shop methods 
of the Canadian National with headquarters at Montreal, Que- 
bec, Canada, has left that road to become connected with other 
interests in Montreal. 


J. P. O'Neat, a machinist in the employ of the Chicago, Bur- 
lington & Quincy at Beardstown, Ill, has been promoted to the 
position of enginehouse foreman, with headquarters at Kansas 
City, Mo. 


C. V. Contisk, enginehouse foreman of the Gulf Coast & 
Santa Fe at Temple, Tex., has been promoted to the position 
of general foreman, with headquarters at Sweetwater, Tex., 
succeeding T. Moore, deceased. 


C. I. Ciuc, motive power inspector at the Altoona ma- 
chine shop of the Pennsylvania, has been promoted to the po- 
sition of motive power inspector in the office of the super- 
intendent of motive power at Harrisburg, Pa. 


W. M. Giren, enginchouse foreman of the Chicago, Rock 
Island & Pacific at Chicago, has been promoted to the position 
of general foreman, with headquarters at Chickasha, Okla., 
succeeding M. J. O'Leary, deceased. 


J. H. McPartranp, erecting shop foreman of the Chicago, 
Rock Island & Pacitic at Horton, Kan., has-been promoted to 
the position Gf enginchouse foreman, with headquarters at 
Chickasha, Okla. 


E. W. O'Brien, erecting shop foreman of the Atlantic Coast 
Line at Tampa, Fla., has been appointed general foreman, with 
headquarters at the same city, succeeding W. C. Stephenson. 
Mr. O'Brien was born on March 10, 1883, at Richmond, Va. 
He entered railroad service on June 1, 1898, as a machinist ap- 
prentice on the Atlantic Coast Line and after completing his 
apprenticeship in June, 1902, served consecutively as a ma- 
chinist for the following companies: Norfolk & Western, Bluc- 
field, W. Va.; Chesapeake & Ohio, Hinton, W. Va.; Newport 
News Dry Dock Company, Newport News, Va., and American 
Locomotive Company, Richmond, Va. In January, 1903, he was 
promoted to the position of contractor and erecting foreman of 
the steam shovel department of the American Locomotive 
Works; in August, 1907, re-entered the employ of the Atlantic 
Coast Line as a machinist at Rocky Mount, N. C.; in July, 
1911, promoted to gang foreman, erecting shop; in April, 1915, 
appointed erecting shop foreman, and on January 15, 1927, 
transferred to Tampa. 
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Master Mechanics and Road Foremen 


James Bruce, master mechanic of the Northern Pacific at 
Tacoma, Wash., has been granted a leave of absence because of 
ill health. 


H. E. Locan, general foreman of the Chicago, Burlington & 
Quincy at Kansas City, Mo., has been appointed road foreman 
of engines. 


J. F. Kinmpert, general foreman of the Southern Pacific at 
El Paso, Tex., has been appointed master mechanic, with head- 
quarters at Tucumcari, N. M. 


S. R. Maupin, master mechanic of the Illinois Central at 
Jackson, Tenn., has been appointed master mechanic, with head- 
quarters at Vicksburg, Miss., succeeding G. C. Christy. 


L. A. Kuuyns, master mechanic of the Illinois Central at 
East St. Louis, Ill., has been appointed master mechanic, with 
headquarters at Jackson, Tenn., succeeding S. R. Mauldin. 


H. N. Seety, master mechanic of the Illinois Central at Cen- 
tralia, Ill, has had his jurisdiction extended to cover the St. 
Louis division, including the East St. Louis terminal. 


G. C. Curisty, master mechanic of the Illinois Central at 
Vicksburg, Miss., has been appointed superintendent of the car 
department, with headquarters at Chicago. 


H. E. Ferrer has been appointed assistant master mechanic 
of the Hannibal division of the Chicago, Burlington & Quincy, 
with headquarters at Brookfield, Mo., succeeding F. R. Butts. 


F. A. WEATHERFORD, general foreman of the locomotive de- 
partment of the Seaboard Air Line, has been appointed master 
mechanic of the South Carolina division, with headquarters 
at Savannah, Ga., succeeding E. H. Roy. 


C. G. Brown, assistant master mechanic on the Philadelphia 
division of the Pennsylvania, with headquarters at Harris- 
burg, Pa.. has been promoted to master mechanic at Indiana- 
polis, Ind. 


Luke J. GALLAGHER, assistant master mechanic of the Fargo 
division of the Northern Pacific, with headquarters at Staples, 
Minn., has been promoted to master mechcanic of that division, 


with headquarters at Dilworth, Minn., succeeding Charles 
Emerson. 
CuHaries Emerson has been transferred to the Tacoma 


division of the Northern Pacific with headquarters at Tacoma, 
Wash., as acting master mechanic. Mr. Emerson succeeds 
James Bruce. 


l 

F. R. Butts, assistant division master mechanic of the Han- 

nibal division of the Chicago, Burlington & Quincy at Brook- 

feld, Mo., has been promoted to master mechanic of the 

Creston and West Ottumwa divisions, with headquarters at 
Creston, Towa. 


N. E. Entriken, assistant master mechanic of the Fargo 
division of the Northern Pacific at Staples, Minn., has been 
appointed master mechanic of the St. Paul division, succeeding 
J. B. Neish, and the position of master mechanic at Fargo has 
been abolished. 


J. B. Nets, master mechanic of the St. Paul division of the 
Northern Pacific, with headquarters at St. Paul, Minn., has 
been promoted to assistant to the mechanical superintendent of 
the Western district, with headquarters at Seattle, Wash. Mr. 
Neish takes over the duties of James Simpson, general master 
mechanic of the Western district at Seattle, who has retired. 
The oftice of general master mechanic of the Western district 
has been abolished. 


rAr 


James Simpson has retired as general master mechanic of the 
Western district of the Northern Pacific at Seattle, Wash. Mr. 
Simpson was born at Shrewsbury, England, and entered the 
railway service in 1878 as an apprentice machinist on the 
Michigan Central at Jackson, Mich. He entered the service of 
the Northern Pacific in 1883 as a machinist at Brainerd, Minn., 
and during the following 24 years was advanced successively 
through the positions of machinist at Mandan, N. D.; night 
foreman at Jamestown, N. D.; machine shop foreman at Man- 
dan and at Fargo, N. D., and general foreman at Mandan and 
at Staples. On June 1, 1907, Mr. Simpson was promoted to 
the position of master mechanic at Dilworth, Minn., and was 
transferred to Livingston, Mont., on March 1, 1912, and to Spo- 
kane, Wash., on October 25, 1918. On August 26, 1920, he was 
appointed general master mechanic of the Western district. 


Obituary 


ALBERT J. MiTcHENER, division general car foreman of the 
Michigan Central, died at St. Thomas, Ont., on September 15. 


R. W. BELL, who resigned as general superintendent of mo- 
tive power of the Illinois Central on October 1, died of acute 
indigestion at Mackinac Island, Mich., on October 14. 


Henry EIseEve, former assistant superintendent of the loco- 
motive department of the Wabash, who retired from active 
service in 1926, died at his home in Decatur, Ill., on October 
8 after an illness of three years. Mr. Eisele had been con- 
nected with the mechanical department of the Wabash for 
nearly 28 years, beginning in August 1898, when he entered 
railway service as a machinist apprentice at the Springfield 
(Ill.) shops. Following his apprenticeship he became a ma- 
chinist and in August, 1905, he was advanced to gang fore- 
man, two years later being promoted to general foreman at 


Fort Wayne, Ind. In October, 1913, Mr. Eisele became gen- 


eral foreman of the main locomotive shop at Decatur and 
in December, 1917, was promoted to superintendent of that 
shop. He was promoted to assistant superintendent of the 
locomotive department on the staff of the superintendent of 
motive power of the Wabash, with headquarters at Decatur, 
on April 1, 1920. 


Francis W. JoHNSTONE, former superintendent of motive 
power and machinery of the Mexican Central (now part of 
the National of Mexico), with headquarters at Mexico, D. F., 
died at San Diego, Cal., on October 17 at the age of 82 years. 
Mr. Johnstone was born at Charleston, S. C., and entered 
railway service in 1874 as a draftsman at the Wilmington 
(Del.) shops of the Philadelphia, Wilmington & Baltimore 
(now part of the Pennsylvania). Later he served with that 
road as a machinist and until 1884 he was engaged successively 
as a draftsman and machinist on the Panama Railroad at 
Aspinwall, as foreman of the shops at Aspinwall, as assistant 
master mechanic and master mechanic at Aspinwall, as master 
mechanic of the Springfield, Jackson & Pomeroy (now part 
of the Detroit, Toledo & Ironton), and as master mechanic on 
the Mexican Central. In April, 1884, Mr. Johnstone was pro- 
moted to superintendent of motive power and machinery of the 
Mexican Central, a position he occupied until his retirement 
from railway service in August, 1901. 


Epwarp LANGHAM, formerly general purchasing agent of 
the Canadian National, with headquarters at Toronto, Ont., 
died in that city on September 4. Mr. Langham was born 
in England 77 years ago and entered railway service in 1875 
on the New York Central at Rochester, N. Y. After service 
on several small coal railroads in Pennsylvania, he entered 
the employ of the Canadian Pacific in 1882 in the handling 
of construction material at Winnipeg. From 1886 to 1902 
he was engaged successively in handling construction ma- 
terial for the Canadian Pacific in Maine and at Calgary, Alta., 
and for the Toronto Railway; as purchasing agent for the 
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Birmingham (England) Tramways, and as material agent for 
the Canadian Northern (now part of the Canadian National) 
at Winnipeg, Man. In 1902 Mr. Langham was promoted to 
purchasing agent of the Canadian Northern at Winnipeg, 15 
years later being promoted to general purchasing agent. He 
retired as general purchasing agent of the Canadian National 
in December, 1920. 


H. L. Harvey, superintendent of motive power of the Chicago 
& North Western, with headquarters at Chicago, died at his 
home at Oak Park, Ill, on September 19, following a three- 

months’ illness. Mr. 

. Harvey had been con- 

nected with the North 
Western during his en- 
tire railroad career of 
30 years. He was born 
on July 9, 1874, and ob- 
tained his first railway 
experience as a locomo- 
tive fireman on the 
North Western in Sep- 


tember, 1899. Seven 
years later he was 
promoted to engine- 


man and he was then 
advanced successively 
through the positions 
of traveling fireman, 
trainmaster and assist- 
ant road foreman of 
engines. In August, 
1917, Mr. Harvey was 
promoted to master me- 
chanic of the Iowa and Minnesota division, with headquarters 
at Belle Plaine, Iowa, where he remained until August, 1918, 
when he was promoted to general fuel supervisor, with head- 
quarters at Chicago. He was further promoted to assistant 
superintendent of motive power, with headquarters at Chicago, 
in December, 1919, and had been superintendent of motive 
power and machinery since September, 1927. 


H. L. Harvey 


R. D. Hawkins, general superintendent of motove power of 
the Atlantic Coast Line, with headquarters at Wilmington, N. 
C., who died on August 7, was born on May 22, 1873, at La- 
fayette, Ind. He wasa 
graduate of the School 
of Mechanical Engi- 
neering at Purdue Uni- 
versity in 1893 and 
entered railway service 
in August, 1899, with 
the Great Northern as 
chief draftsman. Later 
he served successively 
as mechanical engineer, 
general master me- 
chanic and assistant 
superintendent of mo- 
tive power. He became 
superintendent of mo- 
tive power on March 
10, 1910. On October 
20, 1917. he entered 
military service and 
was commissioned lieu- 
tenant-colonel, being 
assigned to Russia with 
with the Railway Engineers. While in Russia he was given 
command of the Mechanical Section of Railway Engineers 
under the command of Colonel Emerson. Mr. Hawkins re- 
turned to the United States on January 5, 1920, and was ap- 
pointed an assistant to the president of the Great Northern, 
doing special work in connection with mechanical matters. 
On September 15, 1920, he was appointed general superintend- 
ent of motive power of the Atlantic Coast Line. 


R. D. Hawkins 
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Worthington Horizontal Compressors 


. . . 6-inch and 9-inch stroke | 


Timken Bearings require no adjustment for years... au important feature 
for the compressor user whose equipment is atiemded by unskilled operators 


MPRESSOR users will readily appreciate the significance of this 
announcement . . . it means that they can now have the relia- 
bility and efficiency of Worthington Feather Valve Compressors in 
combination with the economy, carefree operation and other well- 


known advantages of Timken Roller Bearings. 
This equipment is available in sizes employing 6-inch and 9-inch 
stroke, in capacities of 100 to 300 cu. ft. per minute. 


The adoption of Timken Bearings is evidence of Worthington’s 
policy of incorporating, in all of its products, those features of con- 


Timken Roller Bearing mounting 
on crenlshaft joureals 


WORTHINGTON 


PUMPS 
COMPRESSORS 


struction which mean increased satisfaction to the user. 


If you are not familiar with Worthington Compressors and their 
numerous features of advanced design, ask the nearest branch office 
for full information. 


CONDENSERS: WORTHINGTON V PUMP AND M/ MACHINERY CORPORATION 
DIESEL ENGINES "accede 

GAS ENGINES 
FEEDWATER HEATERS 


aay WORTH l INGTON 


A Timken Advertisement By 
Worthington 


“Increased satisfaction to the user” Equipped” is a dominant factor in im- 
the spirit of the message contained in proved performance, reduced costs and 
this announcement. greater endurance—for Timken is the 


Worthington knows—as every manu- one bearing that does all things well 
facturer of Timken-equipped machin- —whether the loads are all radial, all 
ery knows—that “Timken Bearing thrust or a combination of both. 


TRADE MARK REG. U. S. PAT. OFFICE 


Railway 


Mechanical 


Engineer 


Founded in 1832 as the American Rail-Road Journal 


Vol. 103 


Order Your 1929 Index 

O any of our subscribers who would like to have 
T a copy of the index for the 1929 issues of the 
Railway Mechanical Engineer, we shall be glad to send 
one. While much of the value of each issue is realized 
by the use which is made of it immediately after its 
publication, nevertheless numerous articles are pub- 
lished in the course of the year which it may be a great 
convenience to be able to locate readily after the parti- 
cular issues in which they appeared have been forgot- 
ten. An index for each year’s issues is carefully com- 
piled according to subject matter, so that one need have 
little difficulty in locating any of the material appearing 
during the year. If you received last year’s index, you 
will continue to receive succeeding issues without fur- 
ther attention. If you have not already asked to have 
your name placed on the list, do so without delay. You 
will then receive your copy of the 1929 index as soon 
as it is printed and will continue thereafter to receive 
each succeeding issue. 


Large Tender Tanks 


4 DEVELOPMENT in locomotive equipment 
which has been taking place during the past four 
or five years and to which much less attention has been 
directed than its importance justifies is the increase in 
size and capacity of tender tanks. This development 
has been a factor in effecting the increased utilization 
of locomotives which has been so prominent a feature 
in the better operating practice effected during that 
period. It has been closely related to the wide-spread 
improvements in locomotive water supply which have 
been effected by water treatment and it has, therefore, 
played its part in the reduction of boiler maintenance 
resulting from better feedwater. It has facilitated the 
more intensive utilization of main-line tracks by the 
elimination of water and fuel stops and has played its 
part in eliminating the expenses which are directly 
caused by the stopping and starting of trains and in 
the reduction of crew overtime which the elimination 
of road delays has assisted in bringing about. 

Ten years ago tanks with water and coal capacities 
of from 10,000 to 12,000 gallons and 16 to 18 tons, 
respectively, represented about the maximum which 


December, 1929 


December, 1929 


Railway Mechanical Engineer 


No. 12 


were being built. With the exception of the heavy 
2-10-2 type and the 2-6-6-2 and 2-8-8-2 articulated lo- 
comotives, all of the locomotives built to the designs 
developed by the United States Railroad Administra- 
tion were supplied with tenders having 10,000 gallons 
water capacity and 16 tons coal capacity, which 
weighed, loaded, about 97 tons. The heavy 2-10-2 type 
and the Mallet locomotives were supplied with tenders 
having 12,000 gallons water capacity and 16 tons coal 
capacity, which weighed, loaded, about 104 tons. Dur- 
ing the past three years many tenders have been built 
for eight-coupled locomotives with water capacities of 
15,000 to 16,000 gallons and coal capacities of 18 to 24 
tons. These tenders have ranged in loaded weight from 
141 tons to 155 tons. Tenders have been built for 
articulated locomotives and for some ten-coupled loco- 
motives with water capacities of over 21,000 gallons 
and coal capacities of 24 tons or more. The loaded 
weight of such tenders runs well up to, and in some 
cases exceeds, 200 tons. 

The larger tenders, with which new locomotives are 
now being supplied and which are being used to replace 


- smaller tenders with which many existing locomotives 


were originally provided, represent increases in capaci- 
ties ranging from 50 to nearly 90 per cent of the water 
and 50 per cent and more of the coal. The increases 
in the gross weight behind the locomotive drawbar run 
from about 60 to nearly 120 tons. 

These increases in weight have, theoretically at least, 
reduced the possible train load from one to two cars. 
Actually, however, the increase in tender capacity has 
in some cases made possible an increase in train load 
where limited tank capacity makes full capacity work- 
ing of the locomotive over certain sections of the line 
impossible without the risk of having to run for water. 
Under few conditions will any adverse effect upon train 
miles actually be felt, because there is seldom a day in 
which some condition or other does not require the 
operation of some trains with less than full tonnage. 
The theoretical increase in fuel consumption will scarce- 
ly amount to more than one or two per cent and, where 
intermediate water stops are eliminated, there will prob- 
ably be an actual net saving in fuel, as well as in all of 
the other items which enter into the cost of stopping 
and starting heavy trains. The large tenders, by elim- 
inating intermediate water stops, permit the full bene- 
fit of water treatment to be obtained by an investment 
in water-treating facilities at scarcely more than half 
of the water stations formerly required to supply feed- 
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water to locomotives served by the smaller tenders. 
Considering the importance of these advantages, the 
price which is being paid to secure them is a small one. 


The Relation of the 
Railways to Research 


N an article dealing with the status of the use of 

alloy steels in railway equipment, which will be 
found elsewhere in this issue, Dr. William M. Barr, 
consulting chemist of the Union Pacific, concludes with 
a paragraph advocating joint railway research in this 
field. “There is so much still to be accomplished,” he 
says, “that, with the railway laboratory forces burdened 
with so much routine work of such great variety, prog- 
ress is necessarily slow. These problems with the many 
other material problems of the railroad demanding so- 
lution make it appear that the railways of the country 
could not do better than to pool their efforts and, fol- 
lowing the example of a number of other large indus- 
trial organizations, establish a research laboratory in 
which such problems may be independently worked out 
unhampered by the daily operating cares that now in- 
fest the railway laboratories of the country.” 

The suggestion that the railroads, through the Ameri- 
can Railway Association, develop a research organiza- 
tion and equip a research laboratory has been offered 
on numerous occasions in connection with a variety of 
specific problems of equipment design and operation. 
As a matter of fact the Mechanical Division of the 
American Railway Association has already undertaken 
extensive programs which, by a liberal interpretation 
of the term, may be characterized as research activities 
in two specific directions—air brakes and draft gears. 
Under a more strict definition of the term, however, 
these could scarcely be classified as research activities. 
They are more in the nature of comparative tests of 
specific draft gear and air brake equipment to deter- 
mine their practicability and effectiveness to meet serv- 
ice conditions. The problem proposed by Dr. Barr in 


his article in this issue is one in which study of a strictly _ 


research character would produce useful results. 

In considering proposals, the adoption of which im- 
plies the establishment of a research laboratory and 
staff organized to undertake a wide variety of research 
activities by the American Railway Association as the 
agent of all railroads, a number of fundamental con- 
ditions and relationships must be considered. First, the 
railroads are primarily operating organizations using 
equipment, devices and materials produced by a large 
number of manufacturing industries. Second, in other 
fields where analogous user and producer relationships 
obtain the user looks to the producer, with his special- 
ized engineering and production knowledge, for the 
development of technical improvements in his product. 

This may be illustrated by the automotive industry, 
the research activities of which have been cited in sup- 
port of the proposal that the railroads undertake ex- 
tensive research activities. In this case, however, the 
fact must not be overlooked that the research activities 
are conducted by the builders of automotive equipment 
rather than by the users of that equipment. 

Third, the results of research activities can only 
be made valuable to the railroads by. embodying them 
in the equipment, devices and materials which the rail- 
roads buy. There are probably few research problems, 
in the more strict definition of the term, the results of 
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which would not be primarily of great commercial value 
to a few, and perhaps in some cases to all, of the manu- 
facturers of products within the field covered. 

It would, therefore, appear that in entering upon any 
broad program of research the railroads through the 
American Railway Association, would be in the position 
of financing the development of information which 
would be of most immediate commercial value to the 
producers of equipment, devices and materials, unless 
the research organization were to be so expanded as to 
be able to undertake the development of complete 
commercial applications, leaving the builders and pro- 
ducers no function but that of a contract manufac- 
turer. The scope of such a program would obviously 
be enormous. Its centralized handling would scarcely 
be practicable and the ultimate results of doubtful value 
as compared with those now obtained by the operation 
of the initiative and talent of competing organizations 
seeking to build up commercially successful ventures. 

These considerations suggest certain definite limi- 
tations for programs of joint research and testing 
undertaken by the railroads. The joint action of the 
railroads is most obviously necessary in dealing with 
problems where uniformity of operation is essential, 
such as is the case with the air brake, or where the con- 
ditions to be met are universally common as in the case 
of the draft gear. In neither of these cases, however, 
has the work of the association been of a strictly re- 
search character. Its purpose is to develop certain 
requisites which should be met by all producers of de- 
vices in the two fields. The solution of the problem 
of meeting these requisites is left to the ingenuity of 
the producers. In the case of the alloy steels to which 
Dr. Barr refers, may not the nature and scope of the 
research which may be necessary to produce satisfac- 
tory materials well be left to the decision of the metal- 
lurgical experts of the organizations interested in their 
development? May not the function of the user well 
be confined to the accumulation of experience data, 
which must come from the road and the shop, as well 
as from the laboratory? In making such data available 
to the manufacturers from as wide a range of sources 
as possible, have not the railroads served their interests 
in the most practicable and profitable manner? 


The Next Job 


ARRING accident damage it is not unreasonable 
to expect a modern locomotive to render 100,000 
miles or more of efficient road service between shop- 
pings for general repairs. In this intervening period 
many hours are spent in making running repairs at en- 
gine terminals and many dollars are likewise spent for 
replacement parts which have failed in service. The 
failure of a minor part of a locomotive is not in itself 
a serious matter but quite often it becomes necessary to 
remove and replace other parts which ordinarily might 
have remained in service until the next general shop- 
ping period. The average railroad has never devel- 
oped to any elaborate extent what might be termed a 
“service research department” devoted to the analysis 
of the cause of minor failures, but it would seem that 
some work along this line might point the way to lower 
locomotive maintenance costs. 

In days gone by, when modern alloy steels and heat- 
treating processes were unknown, when modern lubri- 
cation methods were as yet undeveloped and when ma- 
chine tools of modern accuracy of finish were as yet 
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not thought of, it was necessary to build locomotives 
with rather liberal tolerances as far as the fitting of 
parts was concerned. Even now many railroads are 
still paying the price of obsolete materials and methods 
in a much higher cost of maintenance than is justified. 

Other industries, notably the automotive industry, 
have pioneered the development of materials which 
possess long wearing and high fatigue-resisting qualities 
and, coincident with the fittings of parts to close tol- 
erances, have developed to its present state the high- 
pressure oil and grease lubrication systems. The rail- 
roads as an industry have been extremely slow to take 
advantage of many things which obviously would re- 
sult in the improvement of their own operation, 

The average cost of locomotive repairs for American 
railroads, according to the latest available statistics, 
represents about 50 per cent of the total actual locomo- 
tive operating expenses, exclusive of the wages of en- 
ginemen. A large fleet operator of motor coaches and 
trucks reports the maintenance costs of his fleet at 16 
per cent of total actual operating costs. A difference 
of 34 per cent. Why? To find out the answer is the 
next big job of our mechanical departments. 


Stabilized Forces 


M ANY of the best informed railroad mechanical 
officers are coming to believe that further suc- 
cess in increasing the efficiency of their respective de- 
partments will depend largely on the ability of the rail- 
roads to control mechanical-department expenses so 
that a fairly uniform or stabilized force can be main- 
tained throughout the year. It is obvious that the 
actual man-hours of productive labor must vary in 
direct proportion to the varying number of working 
days in each month and that the number will be affected 
by the number of men absent on account of vacations, 
sickness or other causes. It is equally true that local 
conditions may require transferring work and, conse- 
quently, men from one shop to another on the same 
railroad. That ways and means can be devised, how- 
ever, to avoid drastic reductions and lay-offs of system 
forces and subsequent costly rebuilding of these forces 
to take care of deferred maintenance, has been con- 
clusively demonstrated in the case of the Chicago & 
North Western, as described in an article in this issue. 

Other roads, working along this line, have been 
measurably successful. It is believed, however, that 
none has exceeded the North Western which, under 
the present management, has maintained system motive 
power department forces within a maximum variation 
of 6,940 to 6,760 men during 1929; and most of this 
variation, which is only slightly over three per cent of 
the total force employed, was caused by the permanent 
closing of two small repair shops. As compared with 
a variation of over 25 per cent in 1921, for example, 
this represents a remarkable accomplishment. 

The principal difficulty in the way of securing uni- 
form mechanical-department operations and stabilized 
forces throughout the year, with many resultant ad- 
vantages both to employees and the railroads, appears 
to be the variation in railroad traffic and earnings from 
month to month, but, while monthly revenues vary 
within wide limits, it has been found that the total 
income on an annual basis can be predicted with only 
a small percentage of error. It then becomes a question 
of general policy how the road will apportion its me- 
chanical expenditures. What is borrowed from main- 
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tenance in months of small traffic must inevitably be 
paid back in months when traffic is heavy, and every 
experienced mechanical officer knows that the railroads 
pay heavily for “deferred” maintenance of this kind. 
Knowing within close limits the traffic to be handled, 
locomotive and car-miles to be run and general main- 
tenance and running repair work required in 12 months, 
why not spread the appropriations for this work evenly 
throughout the year and thus get away from the ex- 
pensive, morale-destroying practice of repeatedly lay- 
ing off and building up mechanical forces? This is 
what the North Western has done. 

No elaborate arguments are necessary to demonstrate 
the advantages of a practicable budget and force stabil- 
ization plan as applied to mechanical-department oper- 
ations. In the first place, if maintenance work can be 
borrowed, it is never “for keeps.” Mechanical forces, 
depleted in response to the demand to cut expenses, 
must be built up in a short time with the attendant 
loss of experienced men and almost as demoralizing an 
effect on the entire organization as when the reduction 
was made. Skilled, reliable men are not, in general, 
attracted to temporary positions, and the material avail- 
able for building up new forces can not be of the best. 
It costs a definite amount, much larger than ordinarily 
appreciated, every time a new man is taken into rail- 
road service and months usually elapse before new 
employees become accustomed to their new surround- 
ings, new standards of work and the efficient handling 
thereof. This is all reflected in equipment-maintenance 
costs, reliability of equipment: service, accidents on the 
road and personal injuries in shops and terminals. 

While North Western mechanical forces in both the 
car and locomotive departments have been generally 
stabilized, the article mentioned refers in detail only 
to the motive-power department in which the generally 
higher standard of locomotive maintenance, made pos- 
sible to a large extent by stabilization, is indicated by a 
substantial increase in power stored in good condition 
and a decrease from 19.3 to 11.8 per cent in power held 
out of service awaiting repairs. Good and thorough 
workmanship, practically impossible of attainment 
without a stabilized force, is also reflected in freedom 
from engine failures. The record of the North West- 
ern in this respect promises to be about 150,000 miles 
per failure in 1929. One of the most noticeable effects 
of the stabilization of forces is the reduction in personal 
injuries, this figure having been reduced to 11.76 in- 
juries per million man-hours in 1929, which is especial- 
ly creditable since, for the purpose of its own records, 
the North Western includes in this figure all injuries 
causing the loss of one day’s time or more. The gen- 
eral efficiency of the motive power department and the 
way its work is scheduled and handled is reflected in 
the ratio of motive power expense to total railroad 
revenue and it is interesting to note that, on the North 
Western, this ratio has been decreased from 9.2 in 1923, 
to 6.82 in the first 9 months of 1929. 

After all is said and done, the most important single 
advantage of stabilization of mechanical forces is in 
the ability it affords railroads to attract and hold a 
desirable class of employees who are skilled, careful 
workmen, willing to do a fair day’s work for the com- 
pany which provides them with steady employment. In 
other words, the plan not only helps the railroads to a 
more uniform and efficient operation, but greatly im- 
proves the conditions for workmen who are enabled to 
budget their own personal expenses and work without 
the constant fear that next week they may be looking 
for a job. 
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Practical application of monthly budget 
and promotes improved working 
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Locomotive finishing shop, where train-control equipment is applied 


monthly expenses was inaugurated on the Chi- 

cago & North Western and gradually extended 
to all departments, including the mechanical depart- 
ment, where its practical application is commonly con- 
sidered as difficult as it is desirable. It is now generally 
used in both the motive-power and car departments 
and has been instrumental in stabilizing shop forces 
throughout the year to an unusual extent, resulting in 
many economies to the railroad and advantages to the 
employees. 

In the motive-power department for the first nine 
months of 1929, for example, the maximum variation 
of actual from estimated monthly budget expense, oc- 
curring in July, was only about 6.4 per cent; the labor 
budget was exceeded slightly in but two months and 
was under-run a maximum of only 5.3 per cent in July; 
monthly man-hours were held within the limits of 
1,469,506 to 1,401,156; motive-power department em- 
ployes: varied in number from a maximum of 6,940 to 
a minimum of 6,760; the men benefited by steady work 
and the railroad profited by low labor turnover and the 
employment of a class of relatively better satisfied, 
more experienced, skillful and careful men. The result 
was improved locomotive conditions, reduced engine 
failures, fewer personal injuries and a smaller ratio 
of locomotive repair cost to total operating revenue. 


How the Budget Is Set Up 


The basis of all budgets is first an estimate of the 
volume of business measured by revenues, car load- 


A BOUT four years ago, a system of budgeting 
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ings, ton-miles, passenger miles, etc. These estimates 
are made by the traffic department which arrives at its 
estimate by careful reports from all off-line agencies 
as well as on-line agencies. These estimates are sup- 
plemented by estimated reports from local station 
agents and division superintendents. After all these 
reports are in, studied and analyzed, they are then com- 
pared with general national conditions, including the 
credit situation, cost of money, and forecasts by estab- 
lished and recognized authorities. The conclusions 
thus reached are then compared with the results in pre- 
vious years and a final conclusion reached by the presi- 
dent regarding the probable business which will be 
transacted in the succeeding year. Gross revenues and 
cash receipts are estimated within approximately $300,- 
000 each year, which is not a wide variation consider- 
ing that operating revenues are annually in excess of 
$150,000,000 

Budgeting expenditures is in charge of a committee 
from each department appointed by the head of that 
department, and all budgets are consolidated, reviewed 
and properly approved by the executive. The establish- 
ment of a budget for the motive-power department re- 
quires a careful study of previous expenditures for 
running and classified repairs and a consideration of the 
actual locomotive miles to be run over a given period; 
also a careful estimate of the anticipated locomotive 
miles, based on prospective business, giving due con- 
sideration to the replacement of locomotives with gas 
and oil-electric units as well as locomotives to be pur- 
chased and retired. The desirability of a reasonable 
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increase in shop efficiency and reduction in locomotive 
maintenance costs also is not overlooked. 

The total budget of the motive-power department for 
the year 1929, for example, being thus established, was 
divided between, labor, material, retirements and de- 
preciation and distributed’ by months, as shown by the 
dotted lines on the budget-expense chart. The uni- 
formity of the total expense budget of the motive- 
power department throughout the nine months of the 
year is well indicated in the upper curve. Reference 
to the percentage variation chart indicates that the 
actual total expense of the motive-power department 
exceeded the budget in only two months, namely Feb- 
ruary and May, the percentages being 0.72 and 2.51, 
respectively. The actual total expenditures of the mo- 
tive-power department fell below the budget during the 
balance of the nine months, the widest variations occur- 
ring in April and July and 
amounting to 4.02 per cent 
and 6.39 per cent respec- 
tively. The primary cause 
for under-running the bud- 
get in these two months 
was reduced labor expense 
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the budget labor-cost lines follow each other. The labor 
budget was exceeded in only two months, namely Feb- 
ruary and May, and under-run in April and July, the 
maximum amount in the latter month representing 5.18 
per cent of the budgeted labor expense. A glance at 
the labor curve may raise a question regarding its lack 
of uniformity throughout the nine months. Labor cost 
is directly proportional to the amount of time worked 
and the labor budget is based on the number of shop 
and enginehouse days to be worked in each month. 
February, for example, had only 22 working days in 
1929 as compared with 26 days in May and 27 days in 
August. Moreover, the effect of any wage increase 
must be shown in the labor budget and in the case of the 
North Western an increase of approximately 4% per 
cent was effective beginning with the month of May. 
Absentees, particularly during July and August were 
also influential in causing 
the actual expense of the 
motive-power department 
to be less than the budget 
allowance. 

Not much can be said 
about variations in the ma- 


due to an unexpected num- 
ber of absentees on account 
of vacations, sickness, etc. 
An examination of the 
labor curve on the budget- 
expense chart indicates 
how closely the actual and 
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Chart clearly picturing extent to which North Western 
locomotive forces have been stabilized 
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terial-budget curve. Antici- 
pated expenditures for ma- 
terial are set up, which are 
based more or less on the 
number of working days in 
each month. The holding 
over of material charged to 
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locomotives undergoing repairs from one month to 
another makes it particularly difficult to distribute the 
material monthly expenditures accurately. The ma- 
terial budget is also affected by wage increases, the pres- 
ent ratio of total labor and material costs in the North 
Western motive-power department being about 67 per 
cent for the former and 33 per cent for the latter. 
Retirements and depreciation can be predicted with 
considerable certainty. The reason for the peak bud- 
get requirements in June was that locomotive retire- 
ment charges for the entire year were scheduled to be 
carried in this one month whereas they were actually 
carried over until later in the year. Since labor is the 
largest single factor in the total expense ot the motive- 
power department, it is to be expected that the percent- 
age variation in grand total expense will more or less 


follow the percentage variation in labor cost. This is 
well indicated in one of the charts. 
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Average man-hours per personal injury involving the loss 
of one or more days, 1923 to date 


The average man-hours per month for selected classi- 
fications in the North Western motive-power depart- 
ment is shown in one of the tables. This tabulation 
started with the 12-month period prior to June 1, 1922, 
at which time considerable reorganization was neces- 
sary on account of the shopmen’s strike. Starting with 


the year 1923 an effort was made to maintain a stabi-: 


lized force. This was fairly well worked out during 
the years 1923 and 1924. However, during 1925 there 
was a considerable falling off in business handled and 
retrenchment appeared to be necessary, with the result 
that there were a number of shut-downs in the shops 
and a curtailment of enginehouse forces. This reacted 
to such an extent that there was a surplus of bad-order 
power at the beginning of the year 1926 and it was nec- 
essary once more to build up the force to overcome 
this deferred maintenance. With this accomplished, 
the forces worked during the years 1927 and 1928 were 
fairly constant at a lower level as a result of many 
permanent reductions which could be made. When the 
budget was established for the year 1929, it was pos- 
sible to establish a permanent force somewhat reduced 
below the previous years. 


Locomotive Maintenance Borrowed in 1925 
Paid Back in 1926 


Referring to the table, the reduction in the number 
of foremen man-hours has been made possible by the 
reduced volume of work and the reduced supervision 
necessary with stabilized forces. Two factors in the 
decrease of blacksmith man-hours from about 35,000 


714 


Railway Mechanical Engineer 


to about 24,000 has been the increased use of the Oxy- 
graph mechanical-torch cutting machine and of auto- 
matic electric welding heads and in spite of the increase 
of reclamation work requiring blacksmith operations. 
The installation of a modern spring-manufacturing 
plant at the Chicago shops of the North Western has 
also been a factor. Boiler work has decreased sub- 
stantially, due, for one reason, to the increase in water 
treatment and in spite of an extensive boiler building 
program carried on in 1927 and 1928. The primary 
reason for the increase in electrical workers, which in- 
clude both crane operators and electricians has been 


200 


Locomotive Miles (000) 


1922 
Record of locomotive miles per engine failure, 1922 to date 


1923 1924 1925 1926 1927 1928 


the extensive application of automatic train-control 
equipment to locomotives. This work is done at the 
Chicago shops and requires the services of a consider- 
able number of experienced electrical workers and 
helpers whose work is carefully co-ordinated to assure 
the satisfactory application of train-control equipment 
without unnecessarily delaying locomotives. There has 
also been a substantial increase in the number of elec- 
trical workers employed on the line to inspect and main- 
tain train-control equipment. The number of machin- 
ist man-hours as well as the helpers has varied in quite 
the same way as the boilermakers. The building up 
of work in 1923 is indicated and the subsequent bor- 
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rowing of maintenance in 1925 to be paid back in 1926. 

The variation in monthly man-hours over a period of 
years is also shown graphically in one of the charts. 
Referring to this chart, the concentrated effort to over- 
come deferred maintenance and improve locomotive 
conditions in 1923 is indicated, also the depression in 
1925 and again a slight upbuilding of forces in 1926. 
The subsequent reduction has been made possible by 


Vol. 103, No. 12 


1,000 


maol Erperse 
gl 
-----+{Budg¢t 
$00) 


700 


a 
fo] 
O 


Expenses (41,000 Units) 
a 
So 


200 
Retirp men 
baer atib 
100 et 
Fug nae 1929 


Jan. Feb. Mar. Apr. May Jun. Jul. 


Aug. Sep. 


Actual and budget expenses for the first nine months of 
1929—-Motive power department 


more efficient operation, improved machine equipment 
and material-handling methods and is now approach- 
ing a minimum consistent with keeping locomotives up 
to the desired high standard of maintenance. 

To indicate to what extent the forces in the motive- 
power department of the Chicago & North Western 
have been stabilized. one of the charts shows the num- 
ber of men employed for the last six months of 1921, for 
the year 1925 and for the first nine months of the year 
1929. In 1921 the force was built up from a 6,184 to 
8,435 in a period of six months. In 1925 the fluctu- 


ations were from 8,164 maximum to 6,345 minimum. 
In 1929, on the other hand, the fluctuation was only 
from 6,956 to 6,776 and this variation was caused by 
the closing of two small shop points. 

By having men available during periods of slight de- 
pression, stabilization of forces permits preparing loco- 
motives for subsequent peak demands. Increased 
forces are not then necessary and it has been estab- 
lished that power can be maintained at a higher stand- 
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ard throughout the year with a reduction in the total 
number of men employed. 

Many improved facilities for economically handling 
the work have been a factor in obtaining reduced cost 
of locomotive maintenance, but the greatest factor in- 
volved is that of the stabilization of forces and im- 


Average Man-Hours Per Month—Selected Classifications—Chicago & 
North Western Motive-Power Department 


Helper 
Asst. Black- Boiler- Car Elec. Machin- Mechanical and reg. Grand 
Foremen foremen smiths makers men ** workers * ists helpers appren. Laborers total 

I. ye C. No.... 61 62 68 69 70-71-72 74-75 77 80 81-82 83-85-86 

ear 
1921-1922 5,904 61.024 22,713 106,449 63,830 24,898 260,857 467,819 40,891 422,726 1,650,725 
1923 757 66,908 35,039 142,455 76,047 29,597 361,088 577,305 61,283 419,477 1,977,390 
1924 4,364 66,583 28,205 116,464 67,900 26,535 392,251 488,062 56,858 370,579 1,700,598 
1925 4,282 65,406 28,728 108,292 63,042 26,759 291,452 456,732 57,518 325,342 1,601,731 
1926 4,215 66,115 30,696 111,110 66,672 27,105 313,061 473,752 60,974 311,428 1,641,568 
1927 3,885 66,365 26,253 95,572 62,155 29,643 283,59 439,113 52,751 314,292 1,544,202 
one 3,890 65,654 26,389 91,870 60, "423 32,632 278,229 420,250 52,336 293,324 1,494,975 

1 3,744 66,096 26,723 86,720 58,217 34,420 278,557 404,143 $2,656 285,791 1,469,506 

2 3,628 62,532 24,824 82,480 $5,652 42,381 263,657 385,041 49,331 277,293 1,401,156 

3 3,597 63,451 25,024 84,011 56,669 32,862 267,157 391,268 49,418 281,971 1,421,843 

4 3,556 63,308 25,158 84,676 56,821 32,989 268,746 393,493 49,795 278,397 1,423,609 

5 3,552 63,658 25,162 85,124 57,242 33,203 270,928 395,653 49,841 279,824 1,430,619 

6 3,523 63,906 24,861 84,385 56,962 33,060 267,641 395,664 48,950 278,733 1,422,182 

7 a 64,759 24,737 84,294 57.007 33,012 266,967 394,354 43,506 279,393 1,423,592 

8 5 69,187 24,793 84,381 57,155 33,091 267,377 396,261 48,270 280,324 1,427,979 

9 9: 64,800 24,548 83,808 56,944 32,903 265,560 394,158 47,541 279,180 1,419,655 

—364 —854 — 1,841 —8, 062 —3 1479 +304 —12,669 —26,092 —4,795 — 14,144 —75,320 

Last line shows increase (+) or decrcase (—) over previous year (1928). 

* Crane operators and electricians, ** Locomotive carpenters, truck repairers and painters. 
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proved morale among the employees. The railroad has 
not benefited alone, however. As never before in the 
history of the North Western, the present force of 
locomotive men are sure of steady employment and are 
in a position to budget their own personal expenses. 

One of the important advantages of stabilization 
from the point of view of a uniformly high standard 
of locomotive maintenance is indicated in the chart 
showing percentage of power out of service for repairs 
and in good condition, indicating that the gradual re- 
duction in shop forces on the Chicago & North Western 
has not sacrificed the condition of power. 

For example, during the period from July 1, 1921, 
to July 1, 1922, the percentage of power out of service 
for repairs was 19.3 This has been gradually reduced 


LNT 


Jan. Feb. Mar Apr May Jun. Jul. Aug. Sep 


Chart showing percentage variations from budget estimates 
—Motive power department 


with slight fluctuations until for the first nine months 
of 1929 it was but 11.8 per cent. 

In spite of the reductions indicated in the budget and 
man-hour charts, the average locomotive miles per 
month for each of the various years has decreased but 
slightly from a maximum of 4,467,434 in 1924 to a mini- 


Table Showing Average Locomotive Miles Per Month 


mum of 3,945,302 in 1928. This means that the total 
volume of motive-power maintenance work has not sub- 
stantially decreased and thus accounted for the decrease 
in monthly man-hours. 


Over 170,000 Miles Per Engine Failure Were 
Attained in 1928 


The improved condition of locomotives is also indi- 
cated by the increased miles per engine failure as shown 
in another of the charts. During the year ending July 
1, 1922, the average miles per engine failure was 35,046, 
this being quite sharply increased until 1925 and then 
more gradually to a maximum of 173,420 in 1928. 
This was an exceptional year, and the first nine months 
of 1929 shows a decrease to 149,622. Even this figure, 
however, shows what can be accomplished with a stabi- 
lized force for the more effective handling of both run- 
ning and heavy repairs. The North Western definition 
of an engine failure is one which causes a 10-minute 
delay not subsequently made up. Another outstanding 
result of stabilized forces is indicated by the reduction 
in personal injuries, one of the charts showing defi- 
nitely what has been accomplished. This chart is pre- 
prepared to indicate the monthly man-hours per acci- 
dent in the motive-power department. The accidents 
reported are all instances in which there was a loss of 
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one day’s time or more and have been so recorded since 
the year 1923. 

During 1923, a prog of extremely large labor turn- 
over, there were 57.65 accidents per million man-hours 
worked. This labor turnover and fluctuation in force, 
due to shutdowns and reductions, has gradually de- 


Table Showing Personal Injuries on a Million Man-Hour 


Basis 
Average Average Accidents 
man-hours accidents per million 
per month per month * man-hours 
1,977,390 114 57.65 
1,700,598 70 41.17 
1,601,731 49.4 30.84 
1,641,568 49.6 30.22 
1,544,202 35.1 22.73 
1,494,975 30.9 20.66 
1,419,655 16.7 11.76 


* Accidents causing loss of one day’s time or more. 


creased since 1923, with a highly, favorable effect in 
decreased accidents per million man-hours from 57.65 
in 1923 to 11.76 in 1929. 


Repair Cost Reduced to 6.82 Per Cent of Operating 
Revenues 


The economies actually effected by the stabilization 
of shop forces are shown in a chart which indicates the 
ratio of expenditures for locomotive repairs to the total 
operating revenue over the period under consideration. 
In spite of the fact that during the period there have 


1922 1923 1924 1925 1926 1927 1928 1929 
Ratio of locomotive repairs to total operating revenue 


been three successive wage increases, the ratio has been 
gradually reduced from a peak of 9.2 per cent in the 
year 1923, to 6.82 per cent for the first nine months of 
the year 1929. 

It is conceded that a certain percentage of the total 
operating revenue must be available for locomotive re- 
pairs. This ratio will vary in different territories and 
for different railroads, depending on the service per- 
formed and the type of locomotive operated. However, 
any program which tends to a continued reduction of 
this ratio, and at the same time contributes to steady 
employment and improved working conditions for the 
men, as has occurred on the Chicago & North Western, 
recommends itself for serious consideration. 


Cuttinc TooLs.—Many new and useful standard cutting tools 
and holders, as well as many distinctive and individual special 
tools for intricate operations, are shown in the latest catalogue, 
No. 20, of the Gairing Tool Company, 1629 Lafayette boulevard, 
Detroit, Mich. The catalogue contains 124 pages and is attrac- 
tively bound in a dark blue cover, embossed in gold. New list 
prices are given on standard tools. 
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4-8-4 Type Locomotives for the 


One of the 4-8-4 type locomotives built for the Rock Island by the 
American Locomotive Company 


service 24 4-8-4 type locomotives, in the design 

of which are incorporated a number of unique 
features. It was the desire of the railroad company to 
produce a locomotive the detail design of which would 
in general, be suitable for either freight or passenger 
service. Such a design, it was considered, would not 
only be economical from the standpoint of maintenance, 


E HE Chicago, Rock Island & Pacific now has in 
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Rock Island 


Built with 69-1n. drivers for f reight 


service—For passenger service 
74-in. drivers can be applied 


but would result in having interchangeable 
parts for two classes of locomotives, thus re- 
ducing the number of locomotive parts neces- 
sary to be carried in stock. As a result a 
4-8-4 type was designed for freight service 
having 69 in. drivers. The driving-wheel 
base, together with the related parts, i. e., 
cylinders, side rods, boxes, etc., were de- 
signed so that 74-in, drivers could be applied 
should it be desired to use the locomotive in 
passenger service. 

This order of 24 locomotives, which were 
built by the American Locomotive Company, is a repeat 
order of a single locomotive, No. 5000, delivered ilast 
February. They develop a maximum rated tractive 
force of 66,000 Ib. Franklin boosters are applied to 
the rear trailer truck wheels which develop a tractive 
force of 13,100 lb. This gives a combined tractive 
force at starting of 79,100 lb. The boiler operates at a 
pressure of 250 1b., and the diameter and stroke of the 
cylinders is 26 in. by 32 in. 

The total weight is 434,000 1b., of which 265,500 Ib. is 
carried on the drivers, 68,000 Ib. on the engine truck 
end 100,500 Ib. on the trailing truck. The factor of ad- 
hesion is 3.98. The rear wheels of the trailing truck 
carry 57,500 lb, which gives a factor of adhesion of 4.38 
for the booster. 


To be Used in Fast Freight Service 


The new power is being placed in service on the El 
Paso-Kansas and the Missouri divisions. These two 
divisions carry a heavy freight traffic and it is necessary 
to get the trains over the road at high rates of speed. 
The profile of the Missouri division contains a number 
of sharp curves and severe grades. Alco spring-con- 
trolled lateral-motion devices were applied to the front 
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Cross tie and guide-yoke casting 
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driving wheels, and inside-bearing, cast-steel, geared 
roller-resistance engine trucks were also applied. 


Features of the Design 
A feature of the design of these locomotives is the 


front bumper-bracket casting, which is shown in one of y 
the drawings. The cylinder saddle, the front portion of i 
the frame and the brackets for the air compressors, ! 
which are located in the front of the cylinders immedi- ' 
ately back of the bumpers, are cast integral with the - | 
. . el 
bumper bracket. The main frame is of the usual rec- g 
tangular bar section, but it differs somewhat from the ! 
ee SEA A | 
i 
Table of Dimensions, Weights and Proportions i 
of the Chicago, Rock Ísland & Pacific + 
4-8-4 Type Locomotives | 
Railroad” ac riaa RADENN vans KAE PEE PREG C. R. I. & P. & 
Builder’ dicisoaicise clarence ee ne cle E sisia sale RAN R American Locomotive \ 
Company | 
Type of locomotive ......----ee eee ee eect renee 4-8-4 + 
Gervice es bose w EEan E s a a dene E ESS Freight ko 
Cylinders, diameter and stroke .....-....++++ee 26 in. by 32 in. | 
Valve gear, type ..eeeeeeee eee eee cece eeeeee Baker 
Valves, piston type, size WETE y a 
Maximum travel 8% in. 
Outside lap ..... 1% in. 
Exhaust clearance . .... Line and line ee: Tai IM 
Lead in full gear .....c.ccccccccessccceencocs % in. 
Weights in working order A 5 F 
oa dirae sessao 265,300 ib; Cross section at center line and end view of 
ront trucks ......+++-- . A is i $ 
On trailing truck, rear wheels 57,500 Ib. cylinder saddle casting 
On ralling truck, front wheels 43:000 Ib. 
otal engine ... wes 434,000 Ib. iling truck, rear ...........000eeee i 
Weider ane ingeeny coast | 299,200 Ib. iene rer ee oF Ie 
Stee and tender .. . 733,200 Ib. Driving, main .......- 0.0.0.2 sees eee e eee ee ees 12% in. by 13 in. 
Driving’. 19 ft. 3 in Driying, eres es Ot rs 
Total engine osiers, 1 43 ft. 7 in. Pee Mk ee is Me a A 
Total engine and tender .. » 88 ft. Trailing truck? Pear ors sansan TASANE AGa 9 in. by 14 in. 
Wheels, diameter outside tire: Boiler : O wa I A EUN ee Š 5 
riving ...... ; Bites = RE T a EAA ERIN i 
Front truck ....... ¿ 33, in, ioe PIESNE sienai ie aN aa a a8 lee Saree Soe rA 
Trailing truck, front ........ . 36 in, Fuel, kind o.chiecieas oitir iagi d IETEN Soft coal 
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End frame and cylinder-saddle casting 
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Diameter, front ring, inside ............-0000: 84% in. : 
Firebox, length and width .........-:.05-ee0ee 132% in. by 96% in. 
Combustion chamber, length ..........--00+008 54 in. 


Tubes, number and diameter .........ss..sseeo 77—2% in 
Flues, number and diameter .. .. 202—3% in 
Length over tube sheets .... 21 ft. 6 in. 
Grate area EET 88.3 sq. ft. 
Heating surfaces: 
Firebox and combustion chamber ............08 364 sq. ft. 
A TT MAAT O ines le asre Panesae Weegee 151 sq. ft 
Tubes: atid Nuin vests sass kras aria ea aa NE 4,928 sq. ft 
Total evaporative an aa A a a A E ANE Da 5,443 sq. ít 
Superheating syaa ar aA Sse nd crete ah sage anne de 2,243 sq. ft. 
Combined evaporative and superheat...........+ 7,686 sq. ft. 
Tender: 
Water capacity 15,000 gal. 


Fuel, capadity> ci0s<.0sec0e20s's8 20 tons 


Wheels, diameter outside tires in. 
6% in. by 12 in. 


Journals, diameter and length 


ROCK ISLAND 


bolted to the front bumper bracket as well as to the 
main frames and brake-shaft crosstie, and produces a 
rigid construction. Both the front and rear ends of 
the firebox are supported on sliding shoes. The room 
provided in the cab for the engine crew is more spacious 
than that on the usual design of locomotive. This 
feature, together with the location of the valves, gages, 
etc., has proved to be a satisfactory arrangement. 


Special Equipment 


Flow of steam to and from the cylinders is controlled 
by a Baker valve gear having a piston diameter of 12 


The trial locomotive placed in service last February 


Maximum rated tractive force .........-...0000- 66,000 Ib. 

Rated tractive force of booster ........... PES ER 13,100 1b. 

Combined tractive force at starting ............6. 79,100 Ib. 

Weight proportions: 
Weight on drivers + total weight engine, per cent............ 61.3 
Weight on drivers + tractive force........c cece eee e ne 3.98 
Total weight engine + comb. heat. surface..............0005 56.5 

Boiler proportions: 
Tractive force + comb. heating surface.........c cee cece eens 8.68 
Tractive force X diam. drivers + comb, heating surface........ 598 
Firebox heating surface + grate area... cess e eee eee e eee eee 5.84 
Firebox heat. surface, per cent of evap. heating surface........ 9.47 
Combined heating surface + grate area....... cece cece eee 86.9 


conventional design at the front end. The cylinder rail 
is continuous as in previous designs but is set in a de- 
pression of the frame front-end casting. This permits 
bolting and keying directly to the casting. The three- 


Interior of the cab of the Rock Island 4-8-4 type 
locomotive 


piece cylinder castings and the entire frame design 
make a substantial and rigid construction. 

The guide yoke, the lateral-motion and reverse shaft 
crossties are incorporated in one large steel casting. 
The design of this casting which is shown in one of the 
drawings, is largely of box section. This casting is 
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in. In addition to the devices already mentioned, these 
locomotives are equipped with Alco Power reverse 
gears, cast-steel bumpers, rear cradle, trailing truck 
tender frame and trucks. Additional equipment in- 
cludes the BK type Standard stoker, the engine of 
which is located on the tender; Coffin feedwater heater, 
Chambers front-end throttle, four Thermic syphons, 
two of which are located in the firebox and two in the 
combustion chamber, and a Type E superheater. The 
tender has a capacity of 15,000 gal. of water and 20 
tons of coal. 


Shop-Made Chute for 
Sanding Locomotives 


By Wm. F. Zwiebel 


HE sand chute shown in the sketch has been in 
service at this engine terminal for a considerable 

time and has proven satisfactory. Although its con- 
struction is comparatively simple, it is rain and snow 
proof in all kinds of weather. This chute was made 


from a scrapped B. & W. boiler tube. The slip-joint was 
made in the tin shop from sheet iron, about No. 14 B.W. 
The outside sleeve was welded to the boiler tube, 


gage. 


Clamp for canvas covering 
sand hole opening 


Rain-proof sand chute made from an old boiler tube and two 
pieces of sheet iron 
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making a water-tight joint. The inside sleeve is formed 
with an elbow, to which a piece of canvas, large enough 
to cover the sand box opening, is clamped. The hostler 
can easily raise the edge of the canvas to see when the 
box is full, without wasting sand. An old piece of cab 
curtain, about 20 in. square, is satisfactory. 


Gages for Centering 
Wheels on Axles 


By A. F. Coulter 


Master Car Builder, Union Railroad, 
East Pittsburgh, Pa. 


ARAGRAPH 242 of the A.R.A. Wheel and Axle 
Manual recommends that wheels be mounted cen- 
tral on the axle as a protection against flange wear and 


9-in., 10-in. or 1l-in. journals. It is made of a %-in. 
square steel bar on which is mounted a sliding steel block. 
This block has an opening on each side through which 
the operator can observe the length of journal for which 
the gage is set. It can be moved to any one of the desired 
journal lengths by operating a plunger pin, which is held 
against the bar by a spring. The plunger pin is allowed 
to drop into one of the holes on the gage bar, which are 
identified by numerals stamped on the side of the bar, 
according to the length of journal the operator is work- 
ing on. A rest is provided at one end of the gage, which 
is placed on the top of the axle collar, as shown in 
Fig. 2. 

Fig. 4 shows the method of application and detail con- 
struction of the gage used for mounting wheels. The 
application of this gage is further illustrated in Fig. 3. 
The gage is applied to the wheel as shown and is secured 
to the wheel by moving down the lever A. This lever 
rotates the cam K which clamps the gage to the wheel, 
the bearing joints of the gage clamp on the wheel being 
indicated by the letters D, B and C. 
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Fig. 1—Drawing showing the general arrangement application and details of the axle centering gage 


hot boxes. Thus, it is necessary to find the exact center 
of the axle in order to mount wheels in accordance with 
the A.R.A. recommended practice. 


Fig. 2—Application of the. axle-centering gage shown in 
ig. 1 


Fig. 1 shows an axle-centering gage which was de- 
signed and is now being used on the Union, that can be 
applied to present standard A.R.A. axles having 8-in., 
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The pointer is a hardened steel pin, which is held in 
position by the guide spring L. It is mounted on a 
bracket N, which is designed to permit a swinging move- 


Fig. 3—Application of the wheel mounting gage 


ment of the pointer to assist the operator in locating the 
center line of the axle as the wheel is being pressed on its 
seat. 

It is frequently desirable to mount wrought steel 
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wheels prior to turning the tread and flange, on which 
the tread has been rolled out over the outside edge. No 
difficulty has ever been encountered in applying the gage 
to wheels in this condition, because the bearing joint D 
always comes below the metal that has been roiled out 


Note: Drill all holes for 4? 


reported a number of improper repairs, and also a num- 
ber of defects caused by the derailment that had not 
been repaired. After the joint inspection at East St. 
Louis the car was made empty and forwarded to the 
General American Tank Car Corp. shops at East Chi- 
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Fig. 4—Gage for mounting wheels—This gage is the companion gage to that shown in Fig. 1 
over the edge. This gage can also be used on cast-iron cago, Ind., where complete repairs were made. No bill 


wheels with reinforced flanges, with a slight modification 
in the location of the bearing points C and D, of the 
gage on the car wheel. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A. R. A. Mechan- 
ical Division is called upon to render decisions on a 
large number of questions and controversies which are 
submitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Tank Car Damaged and Repaired Found 
Defective When Car Arrived Home 


On November 4, 1926 the Texas-Mexican Railway 
advised the Quaker City Tank Line, Inc., that Q.T.X. 
tank car 9429 was damaged in a derailment on its line at 
Saenz, Texas, on October 7, 1926. The handling line 
repaired this car in its Laredo, Texas, shops December 
8, 1926, and returned the car to the nearest home point 
of the owner, East St. Louis, Illinois, April 28, 1927. 
A joint inspection was made at this point by repre- 
sentatives of the C.C.C. & St. L. and the owner, who 
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was rendered against the owner by the Texas-Mexican 
for the repairs it made to the car. On October 25, 
1927, a bill was made against the Texas-Mexican in 
accordance with A.R.A. Rule 12, covering the cost of 
correcting and making complete repairs to the car. The 
railroad claimed that correct repairs had been made and 
refused to honor the bill. It stated that the Quaker 
City Tank Line waved inspection by its representative 
and in lieu thereof the railroad had a joint inspection 
made by the Texas-Mexican and I.G.N. inspectors. 
These inspectors pronounced the car OK for service, 
for which the railroad produced a joint evidence card 
as evidence. , 

The Arbitration Committee rendered the following 
decision, “The Texas-Mexican is responsible for the im- 
proper patches applied by them, as established by the 
joint evidence. With reference to the unrepaired de- 
tails, in view of the Texas-Mexican having acknowl- 
edged the existence of ‘bent and flattened places in 
circular ‘sheets,’ they are also responsible for this por- 
tion of the damage, and should issue a defect card for 
the same. The car owner’s recourse for protection on 
any other unfair usage defects is against the delivering 
line, as provided in first paragraphs of Rules 2 and 4. 
See Decision No. 1318.’—Case No. 1609—Quaker 
City Tank Line, Inc., vs. Texas-Mexican. 


Another Decision Involving Arbitration 
Case No. 1319 
The Denver Joint Car Interchange and Inspection 
Bureau issued a defect card against the Denver & Rio 
Grande Western to the Union Pacific for one cut jour- 
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nal on Union Pacific car No. 26328. The repairs made 
by the Union Pacific consisted of one pair of new 
wheels mounted on a new 5%-in. by 10-in. axle, and a 
charge was made against the defect card, for the dif- 
ference between the new wheels and axle applied and 
the second-hand wheels and axle removed. The Den- 
ver & Rio Grande Western objected to the betterment 
charge for the new wheels that were applied. It stated 
that the instructions in the Official Railway Equipment 
Register provided that repair charges for all Union 
Pacific System cars were to be included in one monthly 
bill against the Union Pacific Railroad, and in listing 
the cars on the billing statements no distinction is 
made of Union Pacific cars and Union Pacific System 
cars. The Union Pacific declined to make any adjust- 
ment basing its refusal on Arbitration Case No. 1319. 
It stated that each road comprising this system assumed 
in its own accounts its proper proportion of such ex- 
pense together with its proper proportion of all costs 
incurred by the Union Pacific Railroad. It contended 
that the status of this arrangement, under the Inter- 
change Rules, is in no wise different than any joint 
agent which might be established for convenience and 
economy by any two or more subscribers to the Inter- 
change Rules, and is unable to differentiate between 
this arrangement in its relation to the provision of Rule 
98 (b), and the method used by any other system of 
roads. 

The Arbitration Committee in rendering its decision 
stated, “In view of the status of the roads comprising 
the Union Pacific System, the Union Pacific Railroad 
is not the owner of the car in question insofar as the 
application of Rule 98, Section (b), Paragraph 4, is 
concerned. The charge against the Denver & Rio 
Grande Western is, therefore, sustained.” Case No. 
1608—Denver & Rio Grande Western vs. Union 
Pacific. 


Damaged Cars Should Be Held Intact for 
Owners Inspection 


Southern Pacific car 24402 was reported by the Den- 
ver & Rio Grande Western as “destroyed in accident” 
on its line near Eagle, Colo., March 30, 1928. It 
claimed that the car failed under conditions of fair 
usage caused by the train breaking in two, there being 
no derailment in connection with the accident which 
made the owner responsible. This car was a 50-ton 
steel-underframe, single-sheathed. box car built in Sep- 
tember, 1913, and was less than 15 years old at the time 
of its destruction. The underframe construction con- 
sisted of channel side sills and double fish-belly center 
sills with a continuous cover plate. The Denver & Rio 
Grande Western notified the Southern Pacific that the 
sills and frame were broken and bent to such an extent 
that it was not believed that the car owners would wish 
to have the car repaired. A joint inspection certificate, 
showing the extent of the damage and the estimated 
cost to be $1,800, was submitted to the car owner, as 
the handling line considered it to be a case of the own- 
er’s responsibility under A.R.A. Rule 120. The owner 
of the car was not satisfied with this report of the ac- 
cident, and had an inspection made by two of its car 
department officers. The result of the inspection of 
the wreckage was unsatisfactory because the center sills 
had been cut away from the underframe and shipped 
with the trucks, couplers and brakes to Pueblo, Colo. 
It was clear, however, that the destruction of the car 
was complete, but the car owner claimed that it could 
not understand how the damage could have been 
done under the conditions reported by the handling line. 
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The Denver & Rio Grande Western contended that the 
fact, that the car body was cut loose from the under- 
frame, did not enter into the question of responsibility 
for the damage for the reason that this operation would 
have been necessary had the car owner authorized re- 
pairs to the car. 

The following decision was rendered by the Arbitra- 
tion Committee. “The car was not subjected to unfair 
usage within the scope of Rule 32. The car owner is 
responsible.” Case No. 1610—Southern Pacific vs. 
Denver & Rio Grande Western. 

[The following note was appended to the report of 
this case: “When reporting a car for disposition under 
Rule 120, it is advisable to hold the car intact, or at 
least hold all portions of the car at one point, to afford 
the owner the opportunity to make inspection within 
the time if he so desires.” —EDITOR. ] 


Air Motor Adapted 
to a Special Job 


SA HE easy adaptability of the air motor to special 
jobs, in case of emergency, is shown in the illus- 
tration. It became necessary in a railroad shop to pre- 
pare a quantity of steel rails, 12 ft. long, with rivet 
holes spaced every few inches of the length. Several 
rails at a time were placed on two strong metal horses, 


Utilizing an air motor for special work by mounting 
it on a swinging boom 


of convenient height, under a swinging boom made of 
8-in. I beam, with a stop block of metal riveted on top 
at the extreme end. A frame of % in. metal moves 
along the beam on two 4-in. metal rollers set on top of 
the beam. From a projection at each lower corner of 
the frame a strong coil spring is suspended, with a loop 
at the lower end to enclose the handles of the air 
motor which are held in vertical slots in extensions of 
the frame. 

The feed wheel is held firmly against the middle of 
the frame by the pressure of two springs. The motor 
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handles are held against side motion by the frame exten- 
sions. By the use of this device a 12-ft. radius of opera- 
tion was secured, and the drilling of the material easily 
managed by two workmen. The device became a per- 
manent part of the shop equipment and is now used on 
many other similar jobs. 


Special Valve-Seat 
Reamer for Booster 


By W. H. Haynes 


Tool and Air Brake Foreman Missouri Pacific, 
Kansas City, Mo. 


RDINARILY when it is necessary to ream a new 
valve seat in the booster main throttle valve, it is 
necessary to remove the heavy throttle and pipes from the 
engine. The illustration shows a valve-seat reamer which 
in a few minutes reseats the cage while the throttle valve 
is in place. 

The device consists of the main stem F on one end of 
which is a shank for air-motor drive. On this stem are 
placed the two rosebud 33-flute reamers, E and G which 
are held in place by lock nuts C. The two reamers are 
spaced so as to ream the bottom and top valve seats in 
the cage at the same time. 

The cap over the valve is removed and the reamer in- 
serted in place. Part A which is threaded to fit the valve- 
cap hole, is screwed in place. The lower end bears on 
the top surface of the rosebud reamer G. The tool is 
now free to turn in the cage. Either an air motor or a 
hand wrench may be used, depending on the condition of 
the valve seats. 
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Valve-seat reamer used for facing the valve seats of the booster main valve throttle without removing it or the pipe 
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Combination Gear 
and Bushing Puller 


By H. H. Clark 
Machinist, Central of Georgia, Macon, Ga. 


T HE tool shown in the sketch is designed for pulling 
gears of different sizes. Any machinist employed 


as a millwright around a railroad shop will have frequent 
need for a tool of this kind. It can be made readily and 


A convenient shop-made tool for pulling gears or bushings 


at small cost. This tool has three sets of tongs of 


different lengths. Each tong is drilled with three 4-in. 
holes, spaced 3 in. apart, so that the length of the tongs 
may be adjusted to suit the job. Slots, 1 in. by 434 in., 
permit adjusting the tongs to suit the diameter of the 
gears to be pulled. Reversing the tongs in the slots so 
that the end lugs point out instead of in, converts the 
tool into a bushing puller. 


ke 33 Fates 


This tool saves removing heavy 
throttle and pipes from engine 
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The west end of the shops 


shops of the Atlantic Coast Line is located at 

Tampa, Fla. This shop was placed in com- 
plete operation in 1927, and is considered to be one of 
the best equipped and most modern shops in the South. 
It is laid out with longitudinal tracks, and all the shop 
departments engaged in locomotive repair work are lo- 
cated in one building. Considerable study was made by 


O NE of the three principal locomotive repair 


the management to have all departments and operations. 


located in a compact unit as far as possible, with the 
object of facilitating the routing of parts with speed 
and a minimum of handling. 

The buildings are especially designed for semi- 
tropical climatic conditions. They are surrounded with 
numerous palms and other tropical plants native to this 
section of the country. The shops serve the entire 
third division of the Atlantic Coast Line System. This 
division includes all the lines south of Jacksonville, 
Fla., the majority of which were formerly a part of 
the “Plant System.” Approximately 350 locomotives 
are used in the third division, the running repairs for 
which are handled in five engine terminals located at 
Jacksonville, Lakeland, Sanford, High Springs and 
Tampa. The engine terminal at Tampa, which is also 
shown on the layout drawing of the repair tracks and 
buildings, is a 22-stall layout, of which 12 stalls are pit 
tracks under roof. 

In addition to making heavy repairs to all the loco- 
motives used in the third division, the back shop at 
Tampa furnishes stores materials to the various outlying 


726 


Locomotives 


Modern equipment and layout 


feature back shops 


By W. L. McGowan 
Shop Engineer Atlantic Coast Line 


Railway Mechanical Engineer 


Shops, Tampa, Fla. 


repair points, makes repairs to roadway and bridge 
equipment, and maintains a number of phosphate ele- 
vators which have a total capacity of approximately 
600 tons per hour. 

It is said, that about 85 per cent of the world’s sup- 
ply of phosphate rock is mined in Florida. A large: 
proportion of this traffic is handled over the lines of 
the third division. All phosphate cars are sent to 
Tampa for heavy repairs. In fact, the car shops at this 
particular point make repairs to comparatively few cars. 
that are not used for transporting phosphate. The 
freight-car shop, in which this work is handled, is 500 
ft. long and covers two repairs tracks, placed 19 ft. 
apart, center-to-center. Ample track space is also- 
provided outside the building for handling consider- 
able repair work in peak times. Cars are repaired in. 
this shop by what is generally known as the station- 
to-station or spot system. f 


Layout of the Shops—Longitudinal Tracks 
in Erecting Bay 


The executive offices for the third division are lo- 
cáted within close proximity to the main shop, engine- 
house, and car department. In the office building are 
the offices of the superintendent of motive power and 
his staff, the shop superintendent and staff, the division 
storekeeper and staff, and the road foreman of engines. 

In addition to the main office building, there is a 
fire-proof wash and locker building, which is located’ 
east of the main shop. It is equipped with Bradley 
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tiaa Line Repairs 
at lampa 


designed for semi-tropical conditions 


located at Tampa 


Part I 


The east end of the shops 


wash fountains, shower baths, and steel lockers, suffi- 
cient to take care of 1,800 employees. 

The entire shop and premises, as well as the trans- 
portation yards, are provided with private automatic 
exchange telephones. This is a dial system telephone, 
and has code call equipment. The code call system 
as it is installed at Tampa, is a unique feature in the 
administration of the shops, and is a valuable adjunct 
to the shop communication system. For example, if 
the shop superintendent wishes to talk to the general 
foreman, he dials the general foreman’s office number. 
If the general foreman is not in his office, but is out 
somewhere in the shop, he dials the general foreman’s 
code number. This code number is signalled through- 
out the shops and premises by means of air whistles, 
and by green signal lights. Recognizing his code call, 
the general foreman goes to the nearest telephone, 
and is placed in communication with the shop super- 
intendent. The green signal lights are used in those 
sections of the shop where the whistles can not be 
heard easily. Code calls are assigned to all the de- 
partment heads and executive mechanical officers, and 
to the general yardmaster and yardmasters. The 
main switchboard is equipped for 60 telephones with 
code calls. 

The main building is of steel construction 638 ft. 
long by 265 ft. wide. As shown in several of the illus- 
trations, the sides and ends are enclosed with steel sash. 
This side-wall construction begins at a point 8 ft. 
above the floor level. The remaining portion of the 
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wall structure is made of corrugated asbestos siding. 
No provision is made for closing the 8 ft. opening at 
the floor level around the building. The roof is con- 
structed, as shown in several of the illustrations, with 
wide overhanging eaves which afford protection against 
rain entering wide openings in the wall directly under- 
neath. These openings underneath the eaves and at 
the floor level afford free circulation of large quan- 
tities of air through the interior of the building at all 
times. This method of air circulation is quite effec- 
tive in this climate, and keeps the interior from 15 ts 
20 deg. cooler than the outside atmosphere. The roof 
construction, known as the Aiken type, is of wood cov- 
ered with Johns-Manville built-up roofing. The floor 
is made of treated wood blocks set on a concrete base. 


Equipment for Handling Material 


The main shop building is provided with 10 travel- 
ing electric cranes of various capacities. The material- 
storage yards which are located on each side of the 
shop are each served by 10-ton half-gantry cranes, 
while the yard at the end of the shop is served by a 
10-ton bridge crane. The erecting bay is 90 ft. wide 
and has three longitudinal tracks spaced 30 ft. center 
to center. This bay is served by two 100-ton bridge 
cranes and four 3-ton traveling wall cranes, which 
are equipped to be operated either from the floor or 
a cab mounted on the crane. 

The heavy machine-shop bay has a width of 75 ft. 
and is served by two 10-ton traveling bridge cranes. 


Railway Mechanical Engineer 727 


728 


SHOP SUPERINTENDENT 
Chief Clerk__________.. 
Time Keepers__________ 
Stenographers.________ 
Glerh¢.2. 25. 


Messengers___ 
Total 


ERECTING SHOP 
Foreman snes ck z3 
Gang Foreman____ 

Gang Foreman ____ 
Machinist Lead Men 
Machinist... 


MACHINE SHOP 
AMAN na 
Asst.Foreman_________- 
Machinist. _____ 
$.R.Machinist___ 
7 Shenae 
Drill 


Bolt Threaders__ 


Messengers._________ iow 
as | NENA 


ELECTRICAL DEPT. AIR BRAKE DEPT. 


Lead Men 
Pi 


Air Brake Repairers _ i S.R.Apprentices 
S.R.Electricians_______ a S.R. Machinist. Regular Apprentice 
Cranemen_____.-__-__ ee 
Electrician Appr._______ 
Electrician Helpers______ 
Laborarm = 
pea PT 


a TSAS z 


ae ROUNDHOUSE 
RS Foreman 


Press Operator. Machinist Appr. S.R.Boilermakers_ 
Machinists Helpas S.R. Machinist. __ : Appr. Boilermakers 
Too! Room Attend, Machinist Helpers- e Boilermaker Helpers 

pacar te Welders 
S.R.Eng.Carpenters 
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Fig. 1—Chart showing the departmental organization of the Atlantic Coast Line shops, Tampa, Fla. 
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The boiler and tank shop, which is 60 ft. wide, is served 
by two 15-ton bridge cranes. A considerable number of 
small jib cranes equipped with Shepard electric hoists 
ranging from one-half ton to two tons capacity are 
strategically located in the light and heavy machine 
bays. Sufficient space has been allowed in both of these 


Material Track 


100 ft. 
Turntable 


around the building so that the floor area of the pres- 
ent structure may be increased 60 per cent if neces- 
sary. 

Electric power is purchased from the local power 
company, and is delivered to a sub-station at 4,000 volts, 
3 phase, 60 cycles, a, c., where it is transformed to 440 
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bays for the installation of additional machine tools and 
equipment. 

The design of the main shop building is such that 
additional balconies and crane service can be installed 
which will enable the shop to handle a 25 per cent in- 
crease in production. At the present time, this shop can 
handle an output of from 40 to 50 locomotives per 
month, including heavy repairs of all classes. In the 
layout of these shops, the management made a care- 
ful study of all the exigencies relative to future ex- 
pansion should operating conditions require an increase 
in shop production. Ample floor space is provided for 
the installation of 25 per cent additional machine tools 
and equipment, and sufficient land has been allowed 


building, instead or fuse switches. 


Layout of the shop repair tracks and buildings 


volts, a. c., for power requirements and to 110 and 220 
volts, for lighting purposes. The lighting system is 
controlled from distributing boards located on columns 
in different parts of the shop. In addition to the gen- 
eral lighting system used when the shop is working, a 
night lighting circuit is installed which is controlled 
from one panel, so arranged that all lights may be cut 
out except those used in the night circuit. 

The power system has been designed to eliminate 
fuse plugs wherever possible. Air-break circuit break- 
ers, with inverse time-limit over-load protection, are 
installed at the point where the power lines enter the 
Power is distribu- 
ted to several panels located at strategic points in the 


Part of the heavy machine bay—One of the balconies with starters and electric control equipment is shown in the 
background 
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Mach, 23 
or Equip. No. Size Kind 24 
Thame tek fe adie hea ec acne TE Annealing plate furnace 25 
2 Moin, cece eee cece eee e eee Flanger 26 
3 54 im, oo. cece ee eee eee ee Punch 27 

4 I N ERATA TELELA Single end shears 28 and 29 

5 PIG in, OA T TIAA Horizontal punch 30 and 33 

E EE I E E E Face plate 31 and 32 
Fae eevee secseeseeeneces Flange furnace 34 
8 12 ft. Pneumatic clamp 36 
S” —_ E E, Bending rolls 46 
10 24 in, by ‘3% Double emery tool grinder 47 
11 Radial drill 48 
12 9 ft Radial drill 49 
13... Ae aa N N ane Bench for mud ring fits 50 
14 14 ft. Bending rolls * 51 
Ts-and 17 2S i) Dy Dl ocras Crescent shape rack 52 

16 rA n TE DY 9 feos A NLE Inclined rack (Flue tester on left) 
IS. Arians adr AEDE RDNA Bench for cutting flue to length 

19 TAGE by D rosenie de Inclined rack 35 
20 enes AA RESAS Flue annealing furnace 37 
Da Saied anea e uai ORE EAA Flue cutter 38 
aay ALAS a E NAS Pneumatic flue swedger 39 
40 
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Layout of machine tools and shop 


Size Kind 

BINE E PAE AANO Ie Swedging furnace 
E E T OO Pneumatic flue welder 
N A U EEA Electric flue welder 
1S sin, by S inva ess oe Double emery tool grinder 
EA EAU ANAN Flue cutter . 
Or ee Ore Inclined ‘flue racks 
E EAEE OEI Flat tables © 
5 ft. by 12 ft.. Crescent shape racks 
150 ‘ct. ft..-% Air compressor 
72-in. gap ... Power squaring shears 
24 in. by 3% Double emery tool grinder 
TE AEEA AEE Rotary shear ; 
18 ia, by 3 in Double emery tool grinder 
x rath joins a taiataraiecalarefelatersacane sts Single forge 
14 ft. by 7 ft Layout table 
shied Vek A O sles Oa, Punch and shears 
PEES R EE O atk ce Sensitive drill * 

Prez, Tın anp Brass SHoprs—GRrour F 
E E An, A T. Pipe fitting machine 
TEET O ETT Pneumatic clamp * 
5 a DY AGH tidascs os 06.00 Bench 

ere Scenic te Bending brake (Hand power) 

5 ft. ‘by S Ganea Table 
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equipment in the Atlantic Coast Line Shops, Tampa, Fla. 
Mach. Mach. 6 
or Equip. No. Size ip. N Kind 
BI Wis Lode E EO Pipe bande Pinal forge adja- 
cent): F Double forges * 
42” aiaee e AAAA O Double forge High spæd hack 
43 OS, by, E O AT Acetylene brazer’s bench Rod annealing furnace saa 
Gh RITER ROTAS E Sofe Pipe and tin shop foreman’s Furnace 
office Single frame steam hammer 
254 o A aaa a aa Brass furnace Helve hammer 
Erectinc SHorp—Grovup D Aer tas tool eres 
33 18) isi). ea A E S EA T ETA Double emery tool grinder 69, 70 71 
45, » 70. 71, 
54 and 185 14 in by 6 in.... Portable engine lathe 100' and 10 HOI sacha iis arate ee Oil burning forges with individ- 
54-a LN A ET, Radial drill ual blowers 
259 A T E E Saat PTT Tire heater 89 3 ft. by 4 ft TOA sop fo! Furnace 
BLACKSMITH SHop—Grovup A 90 Decevscevee wee, Large anvil 
55 9" fi by A coat oe Furnace 91 15500) PAREA Single power steam hammer 
Sh SR Reon E A GEA Double frame steam hammer* 92 eee e eee eee e eee eneee . singe forge * 
ne hele Single forge * 93 ET a seis Canc rer Stock adjusting machine * 
OA A Face . 94 EE EE T TS 
a E T E S AE T tates Large anvil Ose er ea REOR oe Na $ forge * 
* Future installations. 
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Arm Braxe DepartMeNT—GrouP B 


Mach. 
er Equip. No. Size Kind 
96 300: IDs. jess iain escsodmrarea acs Power hammer ® 
A E EEE RETTET OTET Stripper * 
r A E EE AE EE ane Bander * 
(hr ce EE A . Furnace * 
BS GS \, saBistele EET EEEE TTT Face plate * 
TO wate E I E EEEE Tempering bath * 
re ee ee «+. Storage bin for staybolts * 
78 and 79 4-spindle ........ eee eee Drill for tell-tale holes * 
80 S-head ..ccessecoeee «eee Staybolt threading machine * 
81 S50. db. E E whey Helve hammer * 
BZ “6B kas ade eM ee ROO PERS Me Furnace for 4-in. forging machine*® 
83 GOAN. AE ESVE A Forging machine * 
ea E E E T « Furnace for 2-in. forging machine 
85 Qe Derna Sane tote Forging machine ® 
86 Furnace for 1%4-in, forging ma- 
chine * 
87 Forging machine * 
88 Extra standby furnace 
Arr Brake DepartTMENT—Grovur B 
107 Air reservoir 
108 Bench 
109 Engine valve test rack 
110 Lapping machine * 
111 Bench with lathe on stand 
112 Distributing valve test rack 
V3 eenaa Vito VEEE a sea +. Triple valve test rack 
MY) © seen dd racers ceed ace nts Bench for power reverse gear 
repairs 
TIS deel aa Double emery tool grinder 
116 15 in. by 3 in........... Sensitive drill 
112 Sand! TIB ecard nimede a ENa Stock bins 
FIR I eA EPEE AAE Test rack for air compressors 
iat FOLT DETEVE EEDEN Special grinder * 
122: and IOS) resi ienie o a RD Stock racks 
124 24 in. by 514 ft......... Engine lathe * 
125 20 in. by 6 ft........... Engine lathe with taper attach- 
ment 
126 20 in. by 5% ft......... Engine lathe * 
127 SOR a 296 eeowe een es eon Drill 
136 AT | Peary ea rye an Air receiver 
Macuine Suorp—Grovr C 
128 S ft. by 16 ft............ Laycut table 
129 42 in. by 42 in. by 10 ft. laner 
130 42 in, by 42 in. by 15 ft. Planer ® 
131 Vertical miller * 
Turret lathe 
Planer 
Drills * 
140 48 b Step. x r 
in. y 48 in. by 14 ft. ab miller 
141 and 143 2% ft. by 10 it... eee enches 
142 and 145 36 in. by 7 ft............ Engine lathes 
is 30 in. by 7 ft... Engine lathe -a 
A aE uae om heirs ears ds ap piston r inder * 
147 18 ft. by 3 ft... Bench n 
148 18 in, by 3 in.......... Double emery tool grinder * 
149 E ces eon viewer aca eee Radial drill * 
150 24 in. by 5 ft........... Engine lathe with taper attach- 
151 36 in. by 36 by 14 f Slab mill © 
in. by in. by 14 ft. ab miller 
152 and 153 36 in. by 36 in. by 14 ft, Planers * 
154 44 in Boring mill 
155 Boring mill 
156 Boring mill * 
157 Boring mill * 
158 Guide bar grinder * 
159 Horizontal boring mill 
160 Radial drill 
161 Bolt centerer 
162 Engine lathe 
163 Engine lathe 
164 Engine lathe 
165 Engine lathe 
166 Engine lathe 


167 and 174 
168 and 175 
169 and 172 


Brass lathes ® 
Brass lathes 
Engine lathes * 
Heavy duty drill 
Sensitive drill 


173 Engine lathes 
176 Power hack saw 
177 E Turret lathe * 
178 and 179 Turret lathes * 
ie Bolt cutter 
tee. Turret lathe 
183 and 184 3 im... Turret lathes 
186 36 in. by 26 in........., Vertical drill 
187 100-ton 6.0... el, Hydraulic press 
188 13 in. by 16 in... 2... Sensitive drill 
a 21 in; ET E ne Boring mill 
P ME ERE A R E a a Ge. a orin 
191 and 204 30 in... Y R ea A 
192 18 in IIIT) Slotter 
A y in. ypg oono Heavy duty drill 
in. by L O od lishing machin 
195 and 197 4 ft. by le fe. 0 0U Main rod benches . 
196 4 ft. by 16 fta... Side rod bench 
199 24 in, by 31% in... Doubk emery tool grinder 
200 S6 iW i oe elas oe oe Draw cut shaper 


* Future installations, 
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Mach. 


or Equip. No. Size . Kind 
201 BQ AMG eee iid wae Drill press 
202 QBN as Sieve evo? aces Shaper 
203 IEEE ESARETTE wand) Combination link and internal 
grinder 
205, 
208 and 2 Engine lathes with taper attach- 
ment 
206 and Engine lathes 
210 and 2 Stock tables 
211 Double emery tool grinder 
212 Hydraulic press 
213 Sensitive drill 
214 Double spool emery grinder 
216 Triple head bolt cutter 
217 Portable engine lathe 
218 100- ton EEOAE SAREE E EA Hydraulic press 
219 BON-tOn oe cece eee ee eee Wheel press 
220 13 in. by 16 in......... -» Hack saw 
22l- AE Ate sole eee eeee eee - Crank shaper 
221-a 18 ias by Jeer akas Double emery tool grinder 
222 42 in; ETE EET Boring mill for driving boxes 
222-a 36: iD, eel ce x ee nls aa - Draw cut shaper 
223 36 in. by 26 in.......... Drill press 
222 14 in. by 2% ft......... Portable engine lathe (Located 
near tool room) 
223 36 in. by 7 ft........... Engine lathe (Located near tool 
room) 
224 36 H by 10 ft........... Engine lathe 
225 OTit “a hangs hades taeee Wheel lathe 
226 24 in, by... 7 iiaae Engine lathe 
227 S4 im EEEE E Boring mill 
228 100 im, woe. ee eee eee eee Boring mill 
229 90 Ns: Hise deed ee eee Journal, quartering, hub facing 
and crank pin turning machine 
230 Lathe ° 
231 Reamer grinder 
232 Double emery tool grinder 
233 Crank shaper 
234 Crank shaper * 
235 Tool grinder 
236 Knee-type milling machine 
237 Knee-type milling machine * 
238 Double emery tool grinder 
239 Universal grinder 
240 Sensitive drill 
241 Plain surface grinder ® 
242 Lathe with taper attachment 
243 Tool room lathe 
244 Engine lathe with taper attach- 
ment 
245 Pneumatic tool repair bench 
246 Dril 
247 Sensitive drill * 
248 Engine lathe 
249 Double emery tool grinder 
250 Generator test rack 
251 Wheel press 
252 Car axle lathe * 
253 Combination journal and axle 
lathe 
255 Car wheel lathe 
256 Car axle lathe * 
257 Car wheel borer * 
258 Car wheel borer 


shop. Additional air-break circuit breakers are locat- 
ed at the panels, which serve as centers of distribution 
of the power to the various motors in the adjacent lo- 
cality. The power current passes through the circuit 
breakers to bus bars, through which it is carried to 
switches and remote control across-the-line starters. 
These switches and starters are secured to panels, which 
are located on a narrow gallery placed along the row 
of columns between the light and heavy machine bays. 
Several of these galleries are shown in the illustrations. 
This arrangement saves floor space, and requires only 
the installation of push-button control at each machine. 
All of the machine tools in the shop are equipped 
for individual motor drive, and each machine has its 
remote starting equipment on the panel in the nearest 
gallery. Each starter equipment in the gallery is mark- 
ed with the number of the machine it serves. This 
facilitates making repairs to the electrical equipment. 
In case of a short circuit or electric breakdown, only 
the circuit to the machine is affected, and any possi- 
bility of the entire shop or a whole department being 
shut down due to accidents of this kind is eliminated. 
Two 1,500 cu. ft. electrically driven air compressors 
supply air for the shop at 90 Ib. pressure, and space has 
been reserved for the future installation of an addi- 
tional unit. The shop is piped for the distribution of 
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compressed air, steam, oxyacetylene and for service 
and drinking water. Special pains were taken in laying 
out the piping so as not to detract from the general in- 
terior appearance of the shop. Electric power and 
lighting outlets are placed on columns in convenient lo- 
cations, and at service stations on the floor between the 
erecting shop longitudinal tracks. Overhead R. L. M. 
type reflectors are used for the general illumination of 
the shop, and the lights are so arranged as practically to 
eliminate shadows. 

The blacksmith shop is equipped with oil-burning 
forges and furnaces, having individual motors and 
blowers, which practically eliminate smoke and soot 
from the shop. Electric pyrometers are installed on 
furnaces which are used in connection with the heat 
treatment of steel. At the present time all of the ma- 
chine forgings are shipped to Tampa from other back 
shops on the system. The floor space intended for 
forging production is now used by the stores depart- 
ment for the storage of forgings and other material. 
This, however, has been found to have its advantages 
as it places the stores department under the same roof, 
and expedites the delivery of material to various points 
in the shop. 

Considerable stress is laid on orderliness and clean- 
liness by the shop management. Each cutting tool is 
stamped with the number of the machine on which it 
is used. This saves considerable time in making tool 
replacements, and facilitates the issuing and handling 
of tools from the tool room in an orderly manner. In 
addition to the number, each machine shows the name 
of the operator, which is stamped on a metal strip, 
10 in. by 1% in., which is attached to the machine. 
This tends to create the pride of ownership on the 
part of the operator in the machine which he operates, 
and the scheme has been found to be helpful when mak- 
ing inspections for cleanliness. It is generally agreed 
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Outlet connecfions for oxyacetylene, compressed air 
and steam 


among the shop supervisors and mechanical department 
officers that the record of no reportable accidents dur- 
ing 1928, when the shops employed on an average of 
over 400 men, was due to the stress laid on cleanli- 
ness and orderliness in the shops. ' 

An open thoroughfare, 8 ft. wide, extends the full 
length of the shop and through the heavy machine bay. 
Other aisles branching off to areas known as parking 
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spaces or material reservoirs, have been laid out at 
frequent intervals. Departments are also connected 
by 8 ft. aisles. 

In the rear of each machine operator is sufficient 
space for the parking of necessary materials. These 
spaces were laid out in much the same manner as the 
aisles, and are placed in close proximity to them. The 
borders of the aisles and parking spaces are marked 
with strips of sheet metal cut 3 in. wide and nailed 
down to the floor. 

With this arrangement, all materials and work are 
kept in their allotted confines, which are limited, there- 
by reducing to a minimum the amount of stock and 
scrap which can be kept around machines. Each ma- 
chine also, has a double-deck steel table 30 in. high, 
which can be easily reached from the operator’s side 
of the machine. The table is of a length and width 
sufficient to hold the usual type of clamps and clamp 
bolts, and is provided with a small locked drawer for 
storing precision and other valuable tools. 


The Methods of Supervision 


On the layout drawing it will be noted that the vari- 
ous departments are divided into groups, each of which 
has a specific function. This layout and the various 


ORGANIZATION CHART TAMPA SHOPS 


Fig. 2—Consolidated report showing the employment 
requirements 


systems in practice at these shops permits easy super- 
vision and reduces to a minimum the amount of su- 
pervision necessary per locomotive turned out. 

The chart, Fig. 1, shows at a glance the amount of 
supervision necessary for an output of 25 locomotives 
per month. The chart is filled in each month for the 
information and guidance of the shop superintendent, 
and it enables him to keep in contact with the general 
employment condition. Fig. 2 is a sample of the con- 
solidated report, which is the first page from the organ- 
ization record book kept by the shop engineer for the 
information of the general foreman. The first column 
lists the different departments in the organization. The 
remaining columns show the number of men in various 
grades employed in each department at the time the re- 
port is submitted. There is also a column which shows 
the theoretical number of men necessary for the ef- 
ficient operation of each department. The second 
column under the theoretical total shows the total num- 
ber of men required in per cent, and the first shows the 
total required per production rate or unit. Corrections 
are determined from these two factors, and also by 
considering existing conditions. 

A production unit, as defined during the first 18 
months of operation in the new shops, is considered as 
the equivalent of a Class 5 repair. If a locomotive 
comes into the shop for Class 5 repairs which requires 
new flues or flues replaced, it is assigned a Class 5-F 
repair, and is allowed 114 production units. Other 
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class repairs are subdivided to suit requirements, and 
are assigned fractional production units according to 
the amount of work performed. A Class 4 repair is 
the equivalent of three production units, a Class 3 is 
assigned four production units; Class 2 has six, and 
Class 1, five. A new basis for estimating the produc- 
tion unit is now being developed. 

To ascertain the labor cost per unit of production 
over a given period, it is only necessary to divide the 
total labor cost for the period by the sum of the pro- 
duction units accumulated during the same period. 

Rule-of-thumb methods are replaced by this method, 
and a true balance of labor may be determined for any 
given amount of production. 

An interesting chart record is kept by the shop en- 
gineer under the general heading “Graphical Analysis 
of Production.” Some of these charts are shown in 
Figs. 3 to 6, inclusive. Production units have been de- 
termined from data accumulated over a period of sev- 
eral years, which affords a means of comparison with 
previous performance. 

A daily cost sheet is kept by the general foreman, 
copies of which are sent to the shop superintendent and 
to each department foreman each day. Thus, the de- 
partment foremen are in constant touch with their ex- 
penditures, and may curtail work not of absolute neces- 
sity, thereby not exceeding their budget. 


air-brake foreman. The letter C designates those 
groups under the supervision of the machine shop fore- 
man and his assistant. 

The manufacturing group C-1, takes in all new work, 
semi-finishing and finishing for stock and other shop 
orders, and such other work as may lap over from the 
other groups of this department. The group C-2 is 
laid out with ample floor space and machines to take 
care of all pistons and rods, crossheads, rocker boxes 
and arms, valves and appurtenances. Groups C-3 and 
C-4, are equipped and have ample floor space for 
handling all side and main rod work. All driving 
wheels and crank pins are removed and applied in group 
C-5, which is equipped with an axle lathe, two engine 
lathes and has the use of the rod-bench shaper for fit- 
ting keys. The key ways are milled by the manufac- 
turing group C-1. Group C-6 is arranged and equipped 
for boring tires and machining wheel centers, turning 
wheels and journals, facing hub plates, fitting driving 
boxes, and turning crank pins with portable machines. 
Grease cellars are also packed and boxes applied to 
journals in this group. 

Group C-7 indicates the link and throttle lever group. 
Benches and machines are grouped so that a minimum 
of labor and movement of parts and materials are re- 
quired. In group C-8 all driving boxes are stripped of 
the crown bearing, new bearings are fitted and pressed 


The erecting shop—Regulations pertaining to orderliness and cleanliness are strictly enforced 


In this shop, the unit system of grouping machines 
and bench jobs is used throughout. Machines, forges, 
and furnaces are numbered consecutively, and by types; 
the lathes in one group, shapers in another, etc. The 
various departments are divided into groups, each hav- 
ing a specific function. For example, the blacksmith 
shop is composed of six groups: A-1, heavy forging 
group; 4-2, the light forgings; A-3, springs; A-4, stay- 
bolts, miscellaneous machine forging and threading; 
A-5, electric and acetylene welding, and A-6, tool tem- 
pering and forging. 

All of the groups with the designation A, are under 
the supervision of the blacksmith foreman. The letter 
B designates those groups under the supervision of the 
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in, dowel holes drilled and dowels fitted, shoe and wedge 
fits planed and brought back to standard, crown bear- 
ings bored, boxes faced, and cellars fitted. All this 
work is performed within a circle of 20-ft radius. This 
entire group is served by a jib crane equipped with a 
Shepard electric monorail hoist. The tool-manufactur- 
ing group is shown as C-9. This group is enclosed by 
an expanded metal partition. The car-wheel group, 
C-10, has not as yet been placed in complete operation, 
but will be as soon as proper track facilities for storage 
have been installed. 

All sections marked D are under the supervision of 
the erecting shop foreman, who is assisted by two gang 
foremen. Tracks 1, 2, and 3 enter section D-1, and 
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extend the full length of the erecting shop. The ar- 
rangement of pits is shown on the drawing. The first 
pits extend half their length outside of the erecting 
shop, and are used as stripping pits. They are served 
by a 60-ft. span 10-ton overhead crane. Both stripping 
and unwheeling, and the finishing and wheeling are per- 
formed in this section. Section D-2 is located immedi- 
ately outside of the building, and is provided with a 
concrete floor. All tires are removed and applied here, 
and the wheels are counterbalanced. The lye vats are 
also placed in this section, and are of such size that a 
completely assembled engine truck may be cleaned 
without removing any of its parts. 

Section D-3 is the main erecting section, where all 
engines are placed within marked parking spaces. The 
tail bar of the engine is lined up with a marker which 
is nailed to the floor. In 
this manner thorough- 
fares are kept open and 
the shop presents a neat 
appearance at all times. 
A marked material reser- 
voir, 10 ft. by 20 ft. is 
located beside each loco- 
motive parking space 
where parts are placed un- 
til applied. Section D-4 
is the frame erecting sec- 
tion. Here are placed all 
engines receiving new 
frames, new boilers or 
extensive boiler or frame 
repairs. All engine and 
trailer trucks are repaired 
in section D-5. 

All groups marked E 
are under the supervision 
of the boiler-shop fore- 
man, one assistant fore- 
man, one lead man and an 
inspector. Group E-1 is 
the manufacturing group 
of the boiler shop. It is here that all the trimming, shap- 
ing, forming, punching, and drilling is done before it is 
delivered to other groups in the boiler shop. All boilers 
removed from the frames are placed in group E-2. The 
flue shop is a complete plant, and is designated as group 
E-3. Flues enter on the track marked X and are routed 
from the flue rattler, through the other operations in the 
group and out again on track Z. Cabs, and ash pans 
are fabricated in group E-4, and tanks, tender frames 


and trucks are fabricated and repaired in groups E-5 
and E-6. 


zm 


Pipe and Sheet Metal Shops Under One Foreman 


Groups marked F come under the supervision of the 
pipe-shop foreman, who also has supervision over the 
sheet-metal work. Group F-1 is the main pipe and 
tin shop where all fitting, forming, brazing, and cutting 
is done. Group F-2 is the metal pouring section. The 
babbitting bench and equipment are located here. The 
brass furnace is also located in this group and ample 
floor space is provided for brass pouring. 


[Part II, which includes a description of the scheme 
nf supervision, methods of handling the work and 
forms for controlling it, will appear in the January is- 
sue.—EDITOR. ] 
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Device for Wearing- 
in Journal Bearings 


A efficient device for wearing-in journal brasses 
to secure the proper bearing on the journals has 
been devised by a large railroad and has proved 
a valuable aid in reducing hot boxes on passenger cars 
especially when the wheels are applied to equipment as- 
signed to high-speed train service when it is not pos- 
sible to run the car on a trial trip or break it in on. 
branch or local runs. 

The pair of wheels is mounted on two supports, each 


Pis 
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Device for wearing-in car journals showing one form of drive 


fitted with a spring to support the journal bearing and 
is allowed to revolve for from 30 to 45 minutes. This 
will indicate whether or not the brass has been properly 
fitted to the journal. The spring allows some flexibility 
of movement and permits the bearing to adjust itself 
to the journal. The wheel may be rotated by means of 
air, electric or hand power. One such device, in service 
at a passenger terminal on an eastern railroad, pro- 
pelled by an ordinary air motor and connected by means 
of bevel gears and sheave wheels to the car-wheel 
flanges, has been in service for several months, and 75 
pairs of wheels so treated have been applied to all 
classes of passenger equipment, such as baggage, ex- 
press, dining, parlor and sleeping cars used on high- 
speed through trains. Trial trips and rider protection 
have not been found necessarv. . 

Wheels can be placed on the device and have the 
brasses worn in, then stored on wheel tracks, with the 
bearings tied to the journal so as to have a sufficient 
number of wheels available for emergency use. 

No matter how carefully journals may have been 
turned on a wheel lathe, they still require polishing be- 
fore being applied to the car. This is usually taken 
care of by the mechanic applying the wheels to the car 
or tender, who first polishes the journal with a piece 
of canvas or cotton-duck wrapped around the journal. 

By applying a piece of canvas or cotton duck on the 
top of the journal bearing on the above device and 


735 


saturating it with carbon oil the polishing can be ac- 
complished before wearing-in the brass to the journal. 
The polishing cloth can easily be removed by pulling in 


A close-up view of the journal brass and the 
spring mounting 


the direction of rotation of the journal while the wheel 
is rotating. Then car or valve oil mav be applied to the 
journal before the wearing-in operation is begun. 


Clamp for Handling 
Elesco Heater Tubes 


T clamp shown in the sketch is used in an engine- 
house on an eastern road for removing and apply- 
ing bundles of tubes in Elesco feedwater heaters. It is, 
of course, practicable to use a chain or rope sling, but 
the heater must be evenly balanced in the sling and also 
anchored with an additional chain or rope extending 
from the hook to the outer end of the heater. A sup- 
port of that type, however, is considered to be unsafe 
by the shop management. 

This clamp was made in the blacksmith shop from 
4-in. by %-in. bar iron and has proved to be safe and 
satisfactory in service. A lighter piece of bar iron 
may be used, if desired. 

To use the clamp the tube bundle is pulled about 
halfway out of the heater body, and the hinged clamp 
is placed around the tube-nest guards, with the open 
end of the clamp at the top of the bundle. The clamp 
is then secured by means of a 7/8-in. bolt, which is 
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inserted through the 15/16-in. holes in the ends of the 
clamp. 

The center line of the clamp should be located about 
2 ft. from the inside face of the flange joint which fits 
against the end of the heater on the following types: 
H-5, K-39, K-39-A, K-24, K-31, K-31-A, K-31-C, K-54 


Yy 
Drill R PF 4 
xT Bolt |e-4%-o| 


A safe and convenient clamp for removing tube bundles 
from Elesco feedwater heaters 


and K-54-A. This will assure a good balance for the 
tube bundle. On the K-24-B and K-39-B types of 
heaters the center line of the clamp should be about 
15-in. from the inside face of the flange joint. 


Rack for Drying 
Coach Curtains 


MWN passenger-car window curtains have been 
washed, they must be hung perpendicularly so 
that they will dry properly. The frame of the drying rack 
shown in the illustration is made of 2-in. by 4-in. lum- 
ber, except for the two side strips at the top which are 
made of 2-in. by 6-in. material. The rack is mounted 


Portable rack which holds 32 coach curtains for drying 
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on casters and is 8 ft. long and about 30 in. wide. Near 
the lower edge of each of the top side strips a row of 1- 
in. holes are bored to receive the ends of the curtain 
rods. The curtain passed through a slot leading from 


Air Brake Hose 


Designs used by eastern 
new brake and 


the Air Brake Association reported at the New 

Orleans convention in 1926 that the major por- 
tion of brake-pipe leakage was due to defective hose 
couplings. During the preceding year the committee had 
made a number of tests on both eastern and western rail- 
roads and had found that the standard A.R.A. gages 
were not applicable for condemning couplings that were 
unfit for service. It was reported that air-hose couplings 
which could not be made tight under pressure after the 
renewal of the gaskets would pass the A.R.A. standard 
gage in a large number of cases. The committee con- 
cluded in that report, an abstract of which appeared in 
the July, 1926, issue of the Railway Mechanical Engineer, 
page 433, that an improved air-hose coupling gage was 
necessary if any appreciable reduction in brake-pipe leak- 
age was to be effected. 

At the present time there are 12 “go” and “no-go” 
A.R.A. standard gages for new hose couplings, the use 
of which, it was contemplated, would assure proper aline- 
„Enlarged View of Gage 


it 


Ts Committee on Air Brake Hose Couplings of 
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Fig. 1—“Go” gage for checking gasket grooves on brake- 
pipe and signal air hose couplings 


ment of parts and minimize leakage, if not eliminate it 
entirely. 

The American Railway Association recommends that 
at least three hose couplings from each shipment of 100, 
or fraction thereof, but not to exceed 25 from any lot 
received from the manufacturer, shall be selected and 
checked with standard gages. Hose couplings repre- 
sented by samples which admit a “no-go” gage or do not 
admit all “go” gages shall be rejected. 

Standard A.R.A. hose couplings bear the monogram 
“ARA” and are easily distinguished from non-standard 
hose couplings. Therefore, hose couplings received from 
the manufacturers which bear this monogram should pass 
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the bottom of each hole. The rack, which will hold 32 
curtains, is rolled out to where the curtains are washed, 
where it is filled and then rolled into the steam-heated 
drying room. 


Coupling Gages 


railroad for both old and 
signal couplings | 


the A.R.A. standard gages. From the standpoint of 
economy, new air-hose couplings should be checked at 
hose mounting shops, rather than after they have been 
applied to a car. Because the A.R.A. standard gages for 


` Material: Steel, Spec. NeTI 
Latest Revision 
Finish all over 


Fig. 2—“No-go” gage for checking gasket grooves on brake- 
pipe and signal hose couplings 


- new air brake hose couplings are the only ones available, 
practically all railroads use these gages for checking 
couplings that have been in service. 

A number of railroads follow the practice of removing 
air hose at repair yards and rip tracks, the appearance 
of which gives a suspicion that there may be leakage, and 


Fig. 3——Combination of “go” gages for brake-pipe 
hose couplings 
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service. The limits of wear on the lip bead, lip, lip 
bearing, guard arm, guard-arm groove and guard-arm 
bearing of the hose couplings can be more easily checked 
at the bench than elsewhere. In order to minimize 
brake-pipe leakage, air-hose couplings should be gaged 
to insure the maintenance of proper dimensions of gasket 
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Fig. 4—Combination of “no-go” gages for brake-pipe 
hose couplings 


grooves and to eliminate the continuance in service of 
couplings which permit air to escape from the train line. 

One railroad in the east has been making a special 
study of leakage at hose couplings and has developed a 
set of six “go” and “no-go” gages which can be used for 
checking both new and old hose couplings. The mechani- 
cal department of that road considers these gages to be 
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Fig. 5—“Go” gage for signal hose couplings 


an improvement over the present standard A.R.A. gages. 
Fig. 1 shows a “go” gage for checking the gasket grooves 
in both main brake-pipe and signal hose couplings. All 
dimensions shown in decimals on the drawings, Figs. 1 
to 6, inclusive, have a tolerance of .002 in. Fig. 2 is a 
“no-go” gage for checking gasket grooves on main brake 
pipe and signal hose couplings. Fig. 3 shows a combina- 
tion of “go” gages for main brake-pipe hose couplings, 
and Fig. 4 shows a combination of “no-go” gages for the 
same couplings. The gages shown in Figs. 3 and 4 
provide a quick and accurate check of the condition of 
any brake pipe hose coupling. Fig. 5 shows a “go” gage, 
and Fig. 6 shows a “no-go” gage for signal hose 
couplings. 

All of these gages are used the same as the A.R.A. 
standard gages. It will be noted that there is some dif- 
ference in the dimensions and contours of these gages, 
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when the drawings are compared with those of the 
standard gages shown in the A.R.A. manual. The gages 
shown in the drawings are now being used at hose- 
mounting plants. They can be manufactured at a cost 


Enlarged View 
of Gage 


Fig. 6—“No-go” gage for signal hose couplings 


of approximately $200. The railroad considers these 
gages to be a considerable improvement over those of 
the A.R.A. because they can be used not only for new 
couplings, but for all couplings going through the hose- 

mounting shop. ; 


A Kink for the Hostler 


N switching the larger locomotives about the engine- 
house and turntable, with the tender disconnected, 
considerable trouble was experienced at the Denver 
shops of the Denver & Rio Grande Western, with de- 


An auxiliary coupler used to prevent derailment while 
moving locomotives without tenders 


railments caused by the usual method of coupling to 
the draw-bar. 

The trouble was eliminated by making the swallow 
fork of heavy metal shown in the illustration. It is 
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about 20 in. long. One end is forked to couple over the 
draw-bar with holes for the pin; the other end is cut to 
fit closely in the “johnny knuckle,” of the switch en- 


gine, and fasten with the usual pin. The swallow fork 
is shown on the front of the shop switch engine, where 
it is carried when not in use. 


Alloy Steels in Locomotive 
Construction 


Economic advantages, necessary precautions and 


advisability of joint research pointed out in 


Western Railway Club paper 


By Dr. William M. Barr 
Consulting Chemist, Union Pacific System, Omaha, Neb. 


HEN power was small and movement slow, no 

W better material for axles could have been se- 

lected than the refined iron so much used in 
early locomotives. Then came plain carbon steel to meet 
higher stresses and later many roads tried quenched and 
tempered steel. This treatment of large.sections, how- 
ever, introduced service troubles and was finally aban- 
doned. 

Chromium, vanadium and nickel have been success- 
fully used in small forgings since the early days of the 
automotive industry. When the same practices were 
first applied to large forgings many difficulties were 
encountered which were not anticipated by either the 
steel maker or the forging manufacturer. The de- 
signer called for tensile properties beyond the range 
of plain carbon steels and the maker of alloy steels 
attempted to meet the tensile strength and high yield, 
apparently overlooking the properties that made the 


old iron axle most serviceable. It was easy to make 
a forging having a yield point above 60,000 Ib. per 
sq. in., but they were satisfied with an elongation of 
20 per cent and reduction in area of 40 per cent. 

Structural defects, in the form of pipes, gas pockets 
and segregations were found in large forgings of both 
the chrome-vanadium and carbon-vanadium steel first 
offered, which made this material dangerous to use. 

A test piece might show physical properties entirely 
in accord with specifications and even an etched cross 
section show sound structure, while a service failure de- 
veloped from gas pockets, segregation or even a pipe 
existing in another part of the forging. Co-operation 
between the steel makers, forging manufacturers and 
railway laboratories gradually eliminated these defects 
until sound alloy steel can now be obtained with the 
same degree of certainty as plain carbon steel. 

With the removal of structural defects, attention 


Low carbon nickel steel rods, illustrating the ductility and toughness of this material—The lower rod was bent cold 
without rupturing or checking 
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was turned to failures occurring in sound forgings. 
The alloy steels are doubtless more sensitive than car- 
bon steel to surface mechanical defects, and many 
progressive fractures develop from bad fillets, sharp 
shoulders, tool marks in journals due to hogging cuts, 
and occasionally in rods from the careless use of a 
chisel or hammer, or the use of a welding torch. A 
campaign among the shop forces brought about won- 
derful improvement until such failures are now rare. 

When alloy forging steel was first offered to the 
railways, comparatively little attention was given to 
the heat treatment of such material. We were told that 
a single treatment consisting of normalizing at a tem- 
perature of 1,600 deg. F. and cooling in still air gave 
correct physical properties. A forging of carbon vana- 


dium steel so treated gave: 
Tensile strength 
Wild shies 53 ssd vy 
Elongation in 2 in. .. 17 per cent 
Reduction of area ....... pret eeeee ees pitts 40.3 per cent 
The same material normalized at 1,600 deg. F. and 
drawn at 1,325 deg. F. gave: 
Tensile strength 
Val. so ca'e tisccahie-caneyel N 8 LET Ne Sines 
Elongation in! 2° Merea craasasvacstalstelio nacelle cs 22 per cent 
Reduction in- area. sss ionos roenn s aegis 51.9 per cent 


These are exceptional physicals and are produced at 
comparatively small sections. A more representative. 
locomotive forging from a carbon-vanadium steel billet 
is shown here. The physical properties of this billet 


124,924 lb. per sq. in. 
79,000 Ib. per sq. in. 


111,238 lb. per sq. in. 
70,978 lb. per sq. in. 


are: 
Tensile; sengt osas dn n AA AES a ba 131,518 Ib. per sq. in. 
WIIG cane oth EIEEEI ET A ee 43,106 Ib. per sq. in. 


on gO tions) im 2 70s) oai seee ERARIS a sinsysiale rene 9.5 per cent 
Reduction OE area isis Aai ona E aA Aa a aparece 13.3 per cent 


When normalized at 1,650 deg. F. and drawn at 
1,250 deg. F., it gave: 


Tensile strength 

BELG)” Seow raaua a aaan a aioe SATARE DEAS 
Elongation) in 2 M éc6.éis00's ose eeisjaseaiacea pees ide 
Reduction of area 


101,898 Ib. per sq. in. 
61,488 lb. per sq. in, 
24.5 per cent 
49.2 per cent 


Etching of a cross-section of a low-carbon nickel-steel 
driving axle, showing sound and uniform structure 


If this class of steel is drawn at 1,325 deg. F., which 
is close to the low critical point, ductility is improved 
while sufficient strength is retained to meet the re- 
quirements of service. 

A carbon-vanadium forging made without heat treat- 
ment showed coarse grain structure with granular 


fracture and gave: 
Tensile strength 


100,000 Ib. per sq. in. 
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Mild. sinan ta tet aakadene Berea 66,000 Ib. per sq. in. 
Elongation in 2 in. . 3 per cent 
Reduction of area 2 per cent 


The same forging properly heat treated showed 
good grain refinement with physical properties similar 
to those shown above where double treatment was 
given, with excellent ductility. A section 1 in. wide 
by 34 in. thick was bent flat on itself without rupturing. 

In all cases when normalizing, the piece should re- 


Etchings of failed crank pin showing internal 
structural defects 


main at the correct temperature in the furnace one 
hour for each inch of thickness of the section. 


Lubrication of Journal and Crank Pin Bearings 
Presents Problem 


Not the least of the troubles with high tensile forging 
steels in locomotive service has resulted from lack 


Etching of a cross-section of carbon-vanadium steel forging, 
showing sound and uniform structure 


of lubrication. In journal bearings and crank pins 
overheating frequently occurs as a result of loss of iu- 
brication. Sudden cooling of such bearings develops 
fine cracks on the surface which in time grow into 
progressive fractures, resulting in failure or removal 
of the axle or pin before complete failure. Similar heat 
checks will develop in a journal with repeated heating 
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and cooling though the cooling has not been hastened 
by the application of cold water. 

The forging steel that will stand such abuse without 
checking has not yet been made, Observations lead us 
to believe that because of the rapid growth of progres- 
sive fractures from repeated shocks, increased ductility 
of the forging steel aids in combating this condition. 
It is to be noted in the case of vanadium steel that 
improved heat treatment has raised the ductility until 
we now have no difficulty in obtaining forgings with a 
minimum elongation of 25 per cent and reduction of 
area of 50 per cent. With such forgings our failures 
have been noticeably reduced. 

Nickel steel forgings are now in use on several 
roads. The use of nickel as an alloy to increase the 
strength of the steel has permitted lowering the car- 
bon content, making it possible to obtain a high degree 
of ductility while retaining a yield point high enough 
to meet the requirements of the designer. 

Such a steel has the following composition and phy- 
sical properties: 
Carbon 


Manganese 
Sulphur less than ....... 
Phosphorous less than .. 
Silicon 
Nickel 


Tensile: stretigth. 2.5 650.008 sb-opg teas Hiei ie ess 
MAGNA: asensi sie spona pana nioa 

Elongation in 2 in. 30 per cent 
Reduction of area 60 per cent 


The bend tests show toughness and the steel has 
good machining characteristics. Whether or not a steel 
with such properties will be slower in developing heat 
cracks and progressive fractures must be determined 
by longer service tests. We believe that the increased 
ductility and toughness will result in retarding the pro- 
gress of heat checks. Examination of a heavy crank 
axle that had been severely overheated and left in ser- 
vice for some time after the heating occurred showed 
the maximum depth of the cracks to be % in. 

There is little doubt that alloy steels for this service 
are here to stay, and the important problem still de- 
manding solution is that of lubrication. 

While the large forgings make up the largest tonnage 
of alloy steel in the locomotive, the same changes that 
have brought them into use have been responsible for 


80,000—90,000 Jb. 
60,000—70,000 Ib. 


Photomicrograph showing the grain 
structure of an untreated forging 
of low-carbon nickel steel 


new alloy steels being applied to other parts of the 
locomotive. 


Alloy Steel Bolts, Boiler Plates, Flues 
and Springs 


On some of the larger engines the iron or mild-steel 
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bolt has been replaced by low-carbon nickel steel or a 
chrome-nickel steel such as S. A. E. specification 3130. 


The composition of this steel is as follows: 
Carbon 


Salah ar? si. 355 F953 cet OVA ON A YNA ET OSG CaN 
Phosphorous 


This steel gives good physical properties by normal- 
izing with ample strength for heavy bolts. This steel 
so treated will give a tensile strength of more than 
100,000 Ib. per sq. in. The same steel, annealed, will 
show a tensile strength above 80,000 Ib. per sq. in 
The toughness obtained by the use of both chromium 
and nickel gives excellent shock-resisting properties. 
This material permits quenching, but such treatment 


‘is not to be recommended for bolts. 


With the great weight and size of present day lo- 
comotives, the trend is now toward the development 
of more power by increased boiler pressures. Most 
of the engines now in use operate at boiler pressures of 
200 to 220 1b., but some have recently been built carry- 
ing pressures ‘as high as 280 1b. 


Alloy Steel Plates Tested in High-Pressure Boilers 


In order to build boilers to withstand such pressures 
safely without increasing the thickness of the shell, 
designers are giving consideration to the use of alloy 
plates. Alloy steels containing two per cent and three 
per cent of nickel have been used with satisfactory 
results, Plate has been made from steel containing 
one per cent of chromium with .15 per cent vanadium, 
which shows satisfactory physical properties. It is 
quite probable that such steel will be tested in boiler 
construction. In the construction of the boiler shell, 
strength and workability must first be considered. 

Some interesting tests, however, have been made, 
showing comparative impact resistance of some of the 
alloy steels as compared with carbon boiler steel at 
elevated temperatures, the results being very much in 
favor of the alloy steel. 

The use of an alloy steel shows many desirable 
properties. Cases of cracked side sheets after short 
service in high-pressure boilers have appeared because 


grain 


showing the 
structure of the same steel normal- 
ized at 1,450 deg. F. and drawn 
at 1,100 deg. F. 


Photomicrograph 


of the temperatures going over the blue-brittle range 
of the steel. This experience emphasizes the necessity 
for developing a new firebox material. Here again the 
two per cent and three per cent nickel steels have been 
used, with indications that it will show distinct advan- 
tages in service over the present carbon steel. The 
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Aeroplane view of the new Pullman freight car shops at Bessemer, Ala. 


Pullman Builds Modern Freight 
Shops at Bessemer, Ala. 


New plant, with capacity for building 25 cars a day, 


utilizes latest labor-saving equipment and 


straight-line method of operation 


of facilities for the manufacturing of all types 
of steel and wood freight cars has recently been 
completed and put into operation by the Pullman Car 
& Manufacturing Corporation at Bessemer, Ala. An 
outstanding feature of the layout and design is the 
concentration of all principal shop operations into three 
main units, each under one roof. 
The three units consist of the following shop groups, 
with principal buildings of the sizes indicated. The 


shops are identified by letters on the airplane view. 
1—Steel Group 
A—Steel fabricating and erecting shop......... 102 ft. 
B—Machine, forge, wheel and truck shop...... 
2—Wood Shop Group - 
C—Lumber storage shed ............0 ee eeeeee 


A COMPREHENSIVE program of improvements 


by 1,464 ft. 
90 ft. by 600 ft. 


80 ft. by 240 ft. 

De WO6G) Mi asire Sneis mina ADARA 90 ft. by 312 ft. 

‘Wood car erecting shops ..........--eeseee 90 ft. by 648 ft. 
3—Paint Shop Group 

F Pint (shop racons eia atear de van eeu ens 70 ft. by 400 ft. 


In addition to the above units, there are several 
auxiliary departments stich as the template shop, gen- 
eral stores, tool rooms, toilets, wash and locker rooms, 
boiler room, shop offices, dispensary, waste soaking 
plant, scale house, etc. Crane storage yards are lo- 
cated at the south end of the steel fabricating shop and 
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at both ends of the machine, forge and truck shop. A 
monorail fitted with five-ton electric hoists is located 
over four tracks south of the paint shop. These fa- 
cilities operate in conjunction with one or more of 
the three main units. The size and arrangement of 
each unit has been laid out so as to permit several 
innovations in car manufacturing and heavy material 
handling. 

Three Grand Rapids dry kilns are located between 
the lumber storage shed and the wood mill. Each 
kiln is 20 ft. wide by 120 ft. long. The kilns are 
served by two 20-ft. transfer tables which operate 
across each end. Each transfer table has a capacity of 
two kiln cars. 

The boiler plant is operated primarily in conjunction 
with the wood mill and dry kilns. The building is 
equipped for the present with two 250-hp. long-drum 


_water-tube boilers, provision being made for a 50 per 


cent future increase in capacity. The boilers are fitted 
with by-products gas burners and shavings feeders for 
firing with either gas or wood waste from the mill. A 
small grate area is provided for emergency hand firing 
with either coal or wood waste. The auxiliary equip- 
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Interior of the steel fabricating shop—High line reaming device in left foreground—Heavy-duty press at the right 


ment consists of one feedwater heater and two hori- 
zontal steam-driven boiler feed pumps. 


Shop Service and Machine Tool Equipment 


Crane service is provided in Units 1 and 2. The 
steel fabricating and erecting shop, including the stor- 
age yard at the south end, is served by five 10-ton 
traveling cranes, two of these cranes being equipped 
with lifting magnets. The machine, die, forge, wheel 
and axle and truck shops, including the storage yards 
at both ends, are served by three 10-ton cranes. The 
crane runway between the wood mill and the erecting 
shop is continuous and permits operation of both 
cranes in one shop or over the transfer table between 
them. 

The machine, tools and furnaces in the several de- 
partments, representative of the latest equipment de- 
veloped for the efficient handling of car-shop work, 
are shown in the table. 


Puncn, SHEAR, FapricatinG anD Erectinc SnHop—Unirt 1 
1—1,500-ton hyd. press with plate handling and cooling beds 
1—800-ton hydraulic press 
1—750-ton hydraulic press 
1—365-ton hydraulic joggling press 
1—170-ton by 12-ft. 6-in. deep-gap hyd. riveter set in pit 
2—100-ton by 10-ft. 6-in. deep-gap hyd. riveter set in pit 
2—50-ton by 3-ft. 6-in. vertical hydraulic riveters 
2—50-ton by 2-ft. alligator riveters 
2—50-ton by 1-ft. 6-in, alligator riveters 
2—Heavy-duty multiple punches with automatic spacing tables 
4—Heavy-duty single punches with automatic spacing tables 


hij 


ae F A my 
am 


1—750-ton 12-ft. multiple punch 
1—500-ton 12-ft. multiple punch 
1—350-ton 12-ft. multiple punch 
1—350-ton 10-ft. multiple punch 
1—Heavy-duty multiple punch 
2—Beam push 
1—Stake push 
1—Horizontal punch 
9—Single punch 20-in. to 60-in, 
1—Heavy-duty bulldozer 
1—12-ft. gate shear 
1—11-ft. gate shear 
1— 9 ft. gate shear 
1— 6-ft. gate shear 
2—Angle shears mounted on turntables 
1—Heavy-duty drill press 
1—10 ft. long reaming device, high line 
1—20 ft. long reaming device, high line 
4—60 ft. long reaming device, high line 
2—548 ft. long erecting track high line with cranes 
3—Continuous furnaces 
1—Box furnace 

Miscellaneous rivet heating furnaces 


Pipe SHop—Unirt 1 

1—Pipe cutter 
1—Double head pipe threader 
1—Pipe bender 

Macuine Suor—Unit 1 
1—72-in. by 72-in. by 18-ft. open-side planer 
1—48-in. by 48-in, by 16-ft. open-side planer 
1—42-in. by 42-in. by 12-ft. open-side planer 
1—36-in. by 36-in. by 16-ft. open-side planer 5 
1—30-in. vertical slotters 
2—12-in. vertical shapers 
1—Horizontal shaper 
1—150-in. horizontal cup wheel grinder 
1—Universal grinder 
1—Cylinder grinder 
1—50-in. by 20-ft. sliding bed cap lathe 
1—25-in. by 22-ft. engine lathe 
1—22-in. by 16-ft. engine lathe 
1—20-in. by 12-ft. engine lathe 


Section of the blacksmith shop used for wheel and axle work 
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Steel fabricating shop—Heavy duty shears and multiple punch with automatic spacing table in 


1—Universal hollow hexagon turret lathe 2—Bolt headers 


2—Double floor grinders 
1—6-ft. radial drill 
1—5-ft. radial drill 
2—Vertical drill presses 
1—Vertical boring mill 


2—Bolt threaders 
1—-Eye-bolt machine- 
1—Hot saw 
2—Single-spindle drills 
2—Multiple-spindle drills 


1—Horizontal milling machine 1—Double floor grinder 


2—Double floor grinders 
1—Filing machine 


1—Tumbling barrel 
2—Continuous furnaces 


1—Hack saw 12—Box furnaces 

1—Abor press 6—Blacksmith’s forges with motor-driven blowers 

1—8-ft. by 12-ft. surface plate Heat TREATING DepartTMENT—UNIT 1 
Force SHop—Unir 1 1—150-lb. Beaudry hammer 

1—200-ton hydraulic flanging press 4—Heat-treating furnaces 

1—10,000-lb. steam hammer 1—Anvil 

1— 4,000-Ib. steam hammer 3—Quenching tanks 


1—6B Nazel hammer 
1—3B Nazel hammer 


1—Oil storage tank 
WHEEL, AxLe ano Truck SHop—Unirt 1 


2—Heavy-duty trimming presses 2—Wheel borers with wheel-handling devices 


1—25-in, stock shear 
1—Heavy-duty bar shear 
1—2-in. forging machine 
1—3-in. forging machine 
1—No. 3 bulldozer 
1—No. 5 bulldozer 
3—Single punch 
1—Horizontal punch 
1—Upsetter 

2—Forging rolls 
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4—Axle lathes 
2—30-ton by 18-in. alligator riveters 
1—400-in, wheel press 
1—Double high line with cranes 
Woon Mirr—Unit 2 
1—Resaw 
1—No. 91 Yates planer 
2—No. A-4 Yates planer and matcher 
1—8-in. by 24-in. surface planer 
1—Double saw and tenoner 


The steel car assembly shop is notable for ample room, light and crane facilities 
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the foreground 
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1—Single tenoner 
3—Swing cut-off saws 
6—Multiple-spindle bores 
1—Single-spindle bore 
1—Variety saw 
1—Combination saw and dado machine 
1—Rip saw 
1—Buzz saw 
1—Scroll saw 
1—Auto double cut-off saw 
1—Double-spindle shaper 
2—Car gainers 
2—Mortisers 
1—Shaper 
Shavings and dust collector system with connections to all wood- 
working tools 
TEMPLATE SHop—Unirt 1 
1—Bend saw 
1—Rip saw 
1—Bench joiner 
1—Overhead drilling device 
Waste Soaxinc Prant—Unirt 1 
2—12,000-gal. underground storage tanks 
2—Oil pumps 
2—Waste soaking vats with heating coils 
2—Portable waste presses 
x Paint Mixinc PLANT—UNIT 3 
2—12,000-gal. underground storage tanks 
2—Oil pumps 
5—Paint mixing vats 
1—Motor-driven agitator system 
1—Traveling barrel hoist 


The heavy-duty machine tools, hydraulic presses, 
steam hammers and substation equipment are set on 
concrete foundations which are carried down either to 
natural grade or rock. The lighter machine tools are 
set either directly on the reinforced concrete floor or on 
concrete pads 12 in. to 36 in. thick. 


Plant Capacity 25 New Cars per Day 


The new shops have a capacity for the construction 
of 25 freight cars per day. The straight-line station- 
to-station method of car construction was adopted for 
the new plant. In view of the size of the work an 
the quantity of heavy, bulky material to be handled 
through the various departments, material handling 
was one of the first problems to be settled. After 
careful consideration was given to both construction 
methods and all types of material-handling equipment 
and their adaptability to the straight-line system of 
car building, it was decided to move all material longi- 
tudinally through the shops by means of overhead trav- 
eling cranes. By segregating the car construction into 
three units, consisting of steel work, wood work and 


e 


Structural steel, shapes and heavy car parts are de- 
livered to the storage yard, south of the fabricating 
shop. The overhead cranes handle it from there 
through various machine departments and keep it mov- 
ing north to the assembly floor which is located about 
the middle of the building. Here the underframes, car 
ends, side frames, roofs, etc., are fitted, reamed and riv- 
eted. The pits for the deep gap diveters are so arranged 
as to permit the storage of 8 to 10 side frames on 
either side of the riveter. Material being riveted up 
in these machines is handled by 5-ton monorail hoists 


Machine shop interior—Car end-forming die shown on the 
way to the fabricating shop 


located over the pits. This eliminates the use of the 
traveling crane, except for handling a number of pieces 
in and out of the pits. 


Cranes Assist in Material Handling 


Machine-die and forge-shop material is delivered to 
the storage yard south of these shops and handled by 
cranes similar to the structural steel. Forgings and 
fittings are moved to the assembly fioor by either truck 
and trailer or small cars operating on a transverse 
track which runs across Units 1 and 2. Material for 
trucks is delivered to the storage yard north of the 


Dry kiln and wood mill—Power plant and steel shop buildings in the background 


painting, all cross-the-yard hauls were eliminated with 
the exception of small store deliveries and some timber 
work applied to cars along with the steel in unit 1. 
Most of the material is worked through Units 1 and 
2 from south to north. Car erection also progresses 
from station to station in the same direction. Car 
painting in Unit 3 progresses from north to south. 
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truck shop. In this particular section of Unit 1, ma- 
terial for trucks comes from both the north and south 
to the truck shop, and as the trucks are assembled and 
finished, they are moved on their own wheels to the 
car erection track, turned on small turntables and 
started north, moving from station to station as the 
car progresses through the shop to completion. A de- 
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pressed track is built along the side of the wheel and 
axle shop where wheels are unloaded and rolled into 
the building. : 

Timber which is applied to the cars in the steel 
erection shop is either handled from the mill on the 
transverse shop track or run into the north end of Unit 
1 on a stub and track. Some material not requiring 
fabricating or machining is also delivered for erection 
at the north end of Unit 1. By this means, crane con- 
gestion is eliminated. 

Lumber is delivered at the south end of Unit 2 and 
unloaded by hand into storage or on kiln cars. Owing 
to the fact that wood cars are becoming obsolete and 
that the amount of wood used on combination wood 
and steel cars is decreasing, the installation of lum- 
ber-handling equipment in this unit was unwarranted. 
Lumber from the storage or kilns enters the south end 
of the wood mill and is handled by the overhead 
traveling cranes to the various machines and to the 
erecting floor the same as material in Unit 1. 

Cars leaving Unit 1 are switched south along the 
side of the wood erecting shop to a transfer table and 
moved into the shop to one of the erecting tracks. 
There the cars start north over a station-to-station sys- 
tem for wood erection and are completed by the time 
_ they reach the north end of the shop. During rainy 
weather, cars are given a priming coat of paint before 
being switched to the paint shop. At other times they 
may be moved into the yard for priming before en- 
tering Unit 3. 

Four tracks are provided in Unit 3 for painting and 
stenciling. Permanent paint scaffolds are provided 
along the sides of the building and portable scaffolds 
operating on monorails are used between the cars. Cars 
are moved south through the shop where painting and 
stenciling is carried out by means of both brush and 
spray painting. The yard tracks at both ends of Unit 
3 are equipped with compressed-air service outlets 
for testing and inspecting various car appliances, Be- 
fore the cars pass out of the yard, they are run over 
a track scale, weighed and inspected. Final adjust- 
ments are made at the yard monorail station and from 
there the cars are switched into storage to await de- 
livery. 

The new plant was designed and constructed by the 
United Engineers & Constructors, Inc., of Philadelphia, 
under the direction of W. N. Oehm, manager of works 
of the Pullman Car & Manufacturing Corporation. 


Alloy Steels in Locomotives 


(Continued from page 742) 


; In addition to these tensile properties, and of more practical 
importance, it has been found that the safe commercial stress 
range for carbon steel is somewhere between 55,000 and 60,000 
Ib. per sq. in., while in the case of chrome-vanadium it has 
been found safe to increase this to 75,000 to 80,000 Ib. per 
sq. in. Also, the fatigue and impact values, no matter how 
measured, are very much superior in the case of chrome- 
vanadium stcels. 

For motion-work parts or other places where there 
is excessive wear, alloy steel is used with good results. 
Chrome-nickel steel forgings to S. A. E. specification 
3145 have been very satisfactory. This steel has the 
following composition: 


Carbon os drana a tes nek oie ers digs agesaie E meee Seren hk elated 40 — .50 
Manganese. aria icc cua Sica ned a eigen Ls EE E AA EEA 50 — .80 
Chromium ...... 66 cece ee cece eect rnc eee e teen eres 45 — .75 
BONA Stes ace aie Sct dca are WER ete hong 8 Sie SR end Fe oak ore etek CS 1.00 — 1.50 
Sulphur 2 eee aae Ea yaa hand wales PER EEE ohio .045 max. 
Phosphorous: seente aae TEE A EE a ETEN Ea Ae oes .040 max. 
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Steel conforming to this chemistry when heated slow- 
ing to 1,500 deg. F. and quenched in oil, then drawn 
at from 950 deg. to 1,000 deg. F., gives an excellent 
material for motion work parts. 


Guod Results Anticipated with Nitralloy 


To take the place of case hardened material which is 
sometimes used for link blocks and pins, and cross- 
head guides, the new alloy known as Nitralloy is now 
under test on a number of roads with promise of good 


results. This steel is of the following chemical an- 
alysis: 

Carbon ieee 6 Se ye haa 8 bse AU a Bees ole ane oifs rane el TE -10 and upwards 
Manganese ........ cece cee rete ees e tee A 40 — .70 
Silicon ....... ae ae .20 — .30 
Aluminum ... aes es 1.00 — 1.25 
Chromium 1.50 — 1.75 
Sulphur. esri orearen ois EIEEE oes EESE eee -030 
Phosphorous -030 
Molybdenum «15 — .25 


It is readily forged, readily heat treated and takes a 
high degree of finish by ordinary shop methods. A 
wide range of physical qualities can be secured, de- 
pending upon the type of heat treatment applied. This 
steel is forged, treated to the desired physical properties 
and machined, after which the process known as ni- 
triding is applied to produce a high degree of surface 
hardness. The material must be finish machined com- 
plete before nitriding as further machining is impossi- 
ble after hardening. The surface develops a degree 
of hardness between 900 and 1,000 Brinell. The pro- 
cess of nitriding is carried on in a sealed container 
where the material is treated with anhydrous ammonia 
under atmospheric pressure at temperatures varying 
between 900 deg. and 1,000 deg. F. It is necessary to 
hold this material under treatment sometimes as long 
as 90 hours. 

This process produces an extremely hard surface 
while the strength of the core has not been affected 
because of the low temperatures used. The advan- 
tage of this material over casehardened steel is that 
it can be finish machined before treating, and there is 
no distortion produced by the process. It gives a sur- 
face that does not spall or flake off and will retain 
most of its hardness up to 1,450 deg. F., with no loss 
up to 932 deg. F. The slight change in thickness which 
occurs is so uniform that it can be allowed for in the 
machining. While this steel has not yet been used in 
many locomotive parts, it shows great possibilities 
wherever surface wear is the chief factor to be con- 
sidered and is worthy of careful consideration. 


Joint Railroad Research Recommended 


It it evident from what has been said that much 
work has been done on the development of the various 
alloy steels and their application in locomotive con- 
struction, both by the producers and the railway la- 
boratories. There is so much still to be accomplished 
that, with the railway laboratory forces burdened with 
so much routine work of such great variety, progress 
is necessarily slow. These problems, with the many 
other material problems of the railroad demanding so- 
lution, make it appear that the railways of the country 
could not do better than to pool their efforts, and fol- 
lowing the example of a number of other large indus- 
trial organizations, establish a research laboratory in 
which such problems may be independently worked 
out unhampered by the daily operating cares that now 
infest the railway laboratories of the country. Such 
an organization would make larger returns on the in- 
vestment, would speed up results, and the work would 
be for the good of all. 
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A repair track, or rip track, should locate in close proximit 


7 to the inspection or classification yard—A track of sufficient 
capacity to handle loaded cars shouid be sc designated, pulled and respotted each hour or less, if necessary 


Present Day Demands of the 
Repair Track 


The car department supervisor’s responsibilities are 
increased by greater train mileage 


ITH increased train mileage, elimination of 
numerous repair tracks and inspection points, 
came a need for a more systematic classifica- 

tion of inspections at initial terminals, loading points 
and interchange and junction points. Car department 
supervisors were confronted with facts which made 
expedient a drastic change in former inspection methods 
and repair-track organization. Where inspection and 
repair-track forces were formerly located at each divi- 
sion point and were responsible for disrupting each and 
every through or main track train, only one of each 
three such points were found necessary. This brought 
about an adjustment of forces at some points by the 
elimination process and by strengthening at others. 
This brings us to a consideration of our present service 
requirements. 

Increased inspection forces, more diligent observation 
by car inspectors at initial terminals, loading and inter- 
change points, naturally increased the number of bad 
order cars on the repair tracks. Car inspectors were 
familiarized with the fact that equipment had to be 
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maintained to a high standard in order to avoid delays 
to trains enroute, therefore any car which in the 
opinion of the car inspector was not in condition to in- 
sure its uninterrupted journey to destination was sent 
to the repair track. 

A repair track or “rip track,” as it is generally known 
among railroad employes, should be located in close 
proximity to the inspection or classification yard in 
order to insure a more expeditious placing of cripples 
and closer contact between repair-track and operating- 
department supervisors. The repair-track organization 
should realize that too much attention cannot be given 
to the work performed or, we might say, work not per- 
formed, for it is of vital importance that cars leaving 
the repair track be in condition to carry a load to the 
final destination or, if empty, in condition to be placed 
for loading and continue uninterrupted destination after 
loading. 


Repair Track Problems 
Dealing briefly with some of the repair track prob- 
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lems we might well begin with the proper switching of 
tracks. A track of sufficient capacity to handle the 
loaded cars should be so designated and with proper 
supervision can be pulled and re-spotted each houf or 
less, if necessary, to insure cars continuing in the same 
train to destination, or be available for movement in 
the next scheduled train. Competent employes and the 
most efficient supervision must be maintained on load 
shop tracks to insure repairs being properly performed. 


Loading, especially on open-top equipment, must be care- 
fully checked to ascertain whether it has been loaded 
in accordance with the A. R. A. Loading Rules 
and that it has not shifted 


Empty cars and slow moving loads should be placed 
on designated repair tracks and pulled every four hours 
or oftener if necessary. The switching of these tracks 
during the noon lunch period will be found advan- 
tageous, for the reason that new cars can be re-spotted 
for repairmen before they return to work. If the noon 
pull is made an established practice it will be found that 
greater effort will be put forth toward completion of 
the work on each car by the mechanic, knowing that 
failure to have it completed will tie up the entire track. 
This feature must also be followed closely by the 
supervisor in charge of the work. 


All cars coming on the repair tracks should have the brakes 
tested with the single-car testing device and 
all tests made in proper order 
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Co-operation of the operating department, where 
switching crews are under its orders, is essential. 

Cars on the repair track should be checked to estab- 
lish that they are free of defects in addition to those 
for which they were shopped, or bad-ordered, before 
being restored to service. The following parts should 
be carefully inspected and repaired: 


Parts Requiring Close Attention 


Arch bars and cast steel side frames should be in- 
spected for cracks or flaws. A mirror, placed on a 
wire handle, can be used to reflect the inside edges and 
has been found effective for locating flaws. The edges 


f 


Journal boxes on cars coming on the repair tracks should 
be examined and additional sponging added as re- 
quired. All packing should be set up in the 
box according to A.R.A. instructions 


of arch bars or side frames can first be given several 
taps of a hammer so as to loosen rust or scale. 

Brake beams having the top portion of the hanger 
eye worn to one-half inch or less, or having the bot- 
tom lug worn to one-half inch or less should be re- 
moved from service to prevent failure. Likewise brake 
beam hanger brackets having pin holes enlarged by wear 
5% in. or more over the original diameter of the hole 
or having brake beam hanger pins worn % in. under 
the original diameter should be renewed. 

Wheels, condemnable by the A. R. A. wheel gauge, 
or having flanges sufficiently worn to warrant shopping 
before the car completes trip should be removed. 

Loose column and journal box bolts should be 
tightened and where worn, renewed. 

Broken or cracked spring planks and spring beams 
should be renewed or repaired. Where fulcrum bar 
safety straps are standard they should be properly 
maintained. 

Care should be exercised to see that side bearing 
clearance is not less than 1/16 in. or more than 5/16 
in. between all four side bearings when balanced on 
the center plate on cars equipped with a metal body and 
truck bolsters. 

Couplers and parts should be examined to prevent 
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tailure. Uncoupling arrangements too taut which 
would cause knuckle locks to raise; broken or worn 
knuckle pins and worn knuckles which would cause a 
coupler to be out of contour should be renewed or re- 
paired. Draft gears if found with 4 in. or more slack 
should be removed and repaired, or replaced with a new 
draft gear. By eliminating slack in draft gears each 


A mirror with a wire handle can be used to reflect the 
inside edges and has been found effective for 
locating and detecting flaws or cracks 


time cars are on the repair track a great amount of 
trouble, due to broken sills, break-in-twos, etc., can be 
prevented. After repairs have been made to draft 
gears, the draft barrel, as well as the side of the car 
should be stencilled to indicate the last date that repairs 
or an inspection was made. This should preferably be 
each eighteen months on cars that are three years of 
age or older. 


Air Brake Tests 


No car should be allowed to leave the repair track on 
which the stencilling indicates that nine months or more 
have elapsed since the last date of air brake cleaning. 
A competent air brake repair force should be main- 
tained and periodical checks made by the car foreman 
to see that all work is performed in accordance with 
A. R. A. rules. All cars coming on the repair track 
must have the air brakes tested with the single-car 
testing device and all the tests made in proper order, 
namely : 

Brake pipe leakage test. Application test. Release test. 
Emergency test. Service stability test. Brake cylinder leak- 
age test. Retaining valve test. 

Soap suds for soaping triple-valve connections and 
for detecting leakage around the angle cocks and air 
hose must be provided. An adequate supply of pipe 
connections and other air brake repair parts should be 
accessible. 


Attention to Journal Bearings and Packing Important 


Intelligent, systematic and periodical attention to the 
proper preparation of packing, treating of journal 
boxes, condition of journals, brasses, journal bearing 
keys, boxes and lids is essential to the cool running of 
journals. All journals should be thoroughly cleaned 
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and polished before the wheels are applied. A canvas 
or cotton-duck belt, wrapped once around the journal 
and worked back and forth will polish the journal 
nicely. The use of emery cloth, emery paper or sand 
paper on journals should be prohibited. Proper prep- 
aration and care of packing at the oil house is an im- 
portant feature and deserves the personal attention of 
the car foreman to see that oil of the correct grade is 
used; that packing is saturated for the required length 
of time and, where reclamation of sponging is handled, 
that it is thoroughly cleaned before being placed in the 
vat for soaking. 

It is not considered good practice to transfer journal 
bearings to new wheels regardless of the re-fitting 
facilities. New journal bearings should be cleaned and 
fitted to the journals. A half-round file or cabinet 
makers’ scraper are excellent for this purpose. The 
surface of the brass should be given a heavy coating 
of valve or car oil before it is applied. Journal bear- 
ing keys (wedges), before being applied should be 
gaged to see that they are not worn flat on top, length- 
wise for a distance exceeding the original diameter of 
the journal. Where defective keys are found they 
should either be scrapped or reclaimed before applica- 
tion. 

The packing of journal boxes must conform to in- 
structions contained in the A. R. A. rules. Periodical 
packing each 12 months is essential and necessary, and 
under no circumstances should the stenciling be changed 
unless all the boxes have been entirely repacked. Cars 
on the repair track with stenciling indicating that nine 
months or more have elapsed between the last date of 
packing, should be repacked. When boxes are repacked 
it is necessary that the journal bearing and key be re- 
moved and examined; also to see that the journal box 
is thoroughly cleaned out before repacking to insure the 
box being in good condition for 12 months service with 
the least amount of attention during that period. 

The following table shows the recommended amount 
of sponging to be used in the various size journal boxes 
when they are repacked: 


O36 ine ‘bys 8) ins Galas coe wn en tee Ora Cr oeinby oot ames aes 5% Ib 

1s DY: AIG T E ET Cah clok Ducat sets aFe Us ewe ee 7% Ib 
Setin Sy Os Bh as scare Wis os eke ve oie arene, sihye edie dusreceighale Gey svn Na 9 Ib. 
OF) GR BEL tics it Kain EA E eave (aces seeaesosany 11 Ib. 


Journal boxes on cars coming on to the repair tracks 
should be examined and the front pieces removed 
(where front pieces are used), shaken out, additional 
sponging added as required and all packing set up in 
the box according to the instructions contained in the 
A. R. A. rules. The front piece should then be re- 
placed. Care must be taken to see that the front pieces 
are not pushed back under the journal as this piece 
usually contains grit and dirt and is liable to cause the 
box to overheat. : 

Free oil should be applied to journal boxes where 
the sponging appears to require it, however it should 
not be applied to all boxes regardless of their condition. 

Careful inspection of all sills, doors, roofs and safety 
appliances must be made to insure against a car being 
shopped out of a train for defects in these parts. 

Loading, especially on open top equipment, must be 
carefully checked to ascertain whether it has been loaded 
in accordance with the A. R. A. Loading Rules and that 
it has not shifted, in order to prevent falling from cars 
or causing a delay to a train due to the necessity of 
shopping a car. 

To each car dispatched from the light repair track 
a small card bearing the station, date and foreman’s 
name should be affixed, to indicate that the car has had 
all defects corrected and is in suitable condition to reach 
its destination without further repairs being necessary. 
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Interchange I nspectors 


Agents of the A.R. A.. ? 


New Haven, Conn. 
To THE Epitor: 

In his address before the Master Car Builders’ and 
Supervisors’ Association convention at Chicago in Sep- 
tember T. W. Demarest, general superintendent of mo- 
tive power of the Pennsylvania, said that it might be 
necessary for the A.R.A. to take over the local inter- 
change work if the chief inspectors did not cease to abro- 
gate the rules as soon as they were published. 

It is not surprising to hear that three or four inter- 
change inspectors fail to agree on a proposed recom- 
mendation to the Arbitration Committee of the A.R.A. 
The minutes of the meetings of the old Chief Interchange 
Car Inspectors’ and Car Foremen’s Association of Amer- 
ica indicate very clearly that these men seldom agree 
unanimously on any question, whether it be a recom- 
mendation for a change in the rules or the interpretation 
of fhe new rules. It must be remembered that these men 
are located in various parts of the country and that their 
Opinions are more or less formed by local conditions and 
advice. I fail to see any harm in this difference of 
opinion ; on the contrary, I consider it wholesome. When 
different opinions are expressed by such a body of men 
it usually stimulates interest and discussion that leads to 
the ultimate goal; that is, the most feasible solution of 
the problem under discussion. As to the administration 
of the rules, however, would it not be far better for all 
the railroads concerned if the change which Mr. Dema- 
rest said might have to be carried out were in effect so 
that at each important interchange point the A.R.A. 
would have a representative? This would cause a more 
uniform application of the rules than is now in effect. I 
dare say that the transfer of authorities would decrease 
to a considerable extent and this alone would effect a 
great saving to the railroads. Car owners would all be 
treated alike, whether or not their territories touched a 
specific chief inspector’s district. 

I have often wondered why the various car owners 
have not asked for some kind of protection when a car 
is reported to them under Rule 120. How often does 
the car owner take advantage of making an inspection of 
a car reported under Rule 120? If an actual check were 
made, it would probably show about once in ten times. 

The thought that I have in mind is to have the chief 
interchange inspector in the district where a car is re- 
ported under Rule 120 make an inspection of a car and 
all data pertaining to it. This, of course, would be on 
condition that the car owner would take advantage of 
this privilege. The basic reason why car owners do not 
as a rule make an inspection of a car reported under 
Rule 120 is that the car is usually located from a few 
hundred to a few thousand miles from the owner’s line, 
and the expense to send a man out to make an inspection 
under these circumstances is prohibitive. It would take 
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a high priced man from a few days to two weeks in some 
instances to make an inspection of a car and investigate 
the circumstances under which the car was damaged. 

To cause a car to be inspected by a disinterested party 
may bring out many facts not revealed in the write-up. 
This fact is brought out very plainly in not a few cases 
reviewed by the Arbitration Committee. The mis-state- 
ment of facts in most cases is brought about by ignorance 
or incorrect interpretation of the rules rather than by 
any deliberate misrepresentation. 

For this reason it would benefit the railroads as a 
whole for the A.R.A. to have the chief interchange in- 
spectors under its wing, and the various committees of 
the A.R.A. could get accurate information at any time 
from these men if they reported to the A.R.A. 

These mėn could then supplement the work now being 
carried out by the A.R.A. mechanical inspectors, These 
inspectors visit a railroad once in a few years and in 
most cases find conditions far from perfect. A chief 
interchange inspector could make checks in local districts, 
say semi-annually or annually. This would be far better 
than no check at all by the A.R.A. One must not forget 
that the mechanical inspectors find many undercharges as 
well as overcharges when checking the records of the 
railroads. 

The roads as a whole would attempt to jive: up to the 
rules as written if they knew that these records were 
going to be checked periodically by a representative of 
the A.R.A. This may all sound revolutionary to many, 
but, nevertheless, the facts justify the suggestion. First, 
chief interchange inspectors should be agents of the 
A.R.A.; second, they should inspect all cars reported 


under Rule 120, and, third, they should supplement the 


good work being done by the A.R.A. mechanical in- 
spectors. 

I should like to read the opinions of others who have 
given this matter any thought, especially those who are 
against the arrangement suggested. 

J. W. McDonneLt. 


Maintenance of Draft Gears 


Parsons, Kan. 
To THE EDITOR: 

In the October issue of the Railway Mechanical 
Engineer under the report of the convention of the 
International Railway General Foremen’s Association 
I was very much impressed by the report of the Com- 
mittee on the Inspection and Maintenance of Draft 
Gears. 

I have been employed in the capacity of piecework 
inspector and write-up clerk for a period of more than 
ten years and during that time I have especially ob- 
served the condition of many types of draft gears on 
railroad cars. 

My experience has led me to believe that there should 
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be a periodical inspection of all draft gears, considered 
from an economical as well as a practical point of view. 
The length of the periods would depend upon the kind 
of gear. Some gears should be removed for inspection 
every five years; other gears that are equipped to take 
up the slack after slight wear, without removal, should 
be good for a period of service, extending from eight 
to ten years. 

Furthermore, when this inspection is made and parts 
renewed, old parts should never be used for renewals 
as this is a waste of time and money; common sense 
tells us that the old parts can not have the wear of 
new parts and such repairs will necessitate repairs 
again before the alotted time. 

Some railroads have many cars that are equipped 
with friction draft gears that have been in service so 
long that the type of gear is practically obsolete, and 
when this equipment gets on a foreign line the gear 
sometimes fails. Because of the stencilling on these 
cars, the road making repairs is compelled either to 
make temporary repairs or to be penalized for a labor 
charge. In justice to the owners as well as to the 
road making the repairs, the rules should be changed 
permitting the road making the repairs to apply one of 
the later type friction gears and change the stencilling 
of the car accordingly. 

J. P. O'CONNOR, 


Write-up Clerk, Missouri-Kansas-Texas 


Comparing Costs—How Do 
You Figure Overhead? 


BoLTON, LANCASTER, ENGLAND. 


To THE EDITOR: 

It has been my experience on numerous occasions 
to hear foremen making comparisons between the cost 
of work as carried out in their own departments as 
against the cost of the same work done in another 
shop—usually, it must be admitted, to their own ad- 
vantage. They may say, for instance, “It costs me ten 


dollars to do this job, while it costs fifteen dollars in 
the other shop.” 

I often wonder if such comparisons are really worth 
while and, when they speak about costs, what they 
really mean? Do they mean just the wages paid to the 
operator in each case, or do they refer to the “all-in”, 
costs; namely, wages plus overhead? If the latter, 
and they can prove their statement all well and good. 
But if the former, it does not necessarily follow that a: 
lower wage cost means a lower total cost. To obtain 
a reduced wage cost the railroad may have had to in- 
stall new equipment, and unless the saving in wages 
more than balances the increased expenditure in in- ` 
terest, depreciation, etc., the result can easily be the 
reverse of that anticipated. Many shop foremen have 
vague ideas on this subject. 

I remember a job of planing cylinders which had 
been done for years in a shop where one man operated 
two machines, which resulted in a fairly low labor cost, 
but not in a quick output. Some time later the job 
was put on a high-speed planer where one man was 
kept busy all the time. The wages charged under 
the old method were lower than on the new machine, 
due to the operator’s time being divided between two 
machines. The total time, however, for planing one 
pair of cylinders was much longer by the old method, 
and therein is the snag. 

The idea of cost which is prevalent in many minds 
is to consider first the wage cost, and add a percentage 
to cover the overhead. By such a procedure the re- 
sult in the case of the two old planers was that because 
the wages were low they did not contribute their fair 
share to the indirect charges of the shop. However, 
a different aspect was placed on the subject when a 
system was introduced which charged the indirect ex- 
pense against each job according to the time taken and 
the class of machine used. The use of the high-speed 
machine, although costing much more per hour to run 
than the older types, was a good paying proposition. 
It would be well if everyone was clear on this point. 
But until we separate overhead in our minds from 
wages and regard them as a separate item, so long 
will the possibility of erroneous conclusions exist. 


W. A. Jones 


Two men with hand trucks are required to transport a single equalizer, but four equalizers weighing 600 lb. each can 
be handled with greater ease by the use of crane type trucks 
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Electric Operated Locomotive Mover 


HE need of an improved method of moving dead 

locomotives has long been felt in enginehouses 

and repair shops as modern locomotives are too heavy 

to move readily with pinch bars. The use of shop 

switchers not only ties up power but impedes the turn- 
table service and the work of the transfer table. 

To overcome this difficulty, the Whiting Corporation, 
Harvey, Ill., has developed an electric locomotive mover, 
designed to save time and labor in moving dead locomo- 
tives. This patented machine consists of a steel struc- 
ture 3 ft. in height mounted on four flanged wheels, 
equipped with roller bearings, which are spaced for 
standard-gage track. The entire truck is less than 5 ft. 
in length and can be easily moved by one man on the 


track. The mover can be lifted from track to track 
with a crane, by an eye in the center at the top. 

A 5-hp. motor mounted on the truck drives a hori- 
zontal beam through a series of gears at a rate of 5 ft. 
per min., with ample power to push or pull any loco- 
motive from the smallest type to the heaviest Mallet. 
The beam is furnished in any length required. 

A special coupler fitted at either end of the beam 
may be attached to either the knuckle pin or the draw 
bar pin of the dead locomotive. When the beam is in 
its normal position, its coupler height is that of A.R.A. 
requirements. The beam is adjustable, by means of 
regulating springs, to any desired coupler height. 

When a locomotive is to be moved, the device is first 


Whiting electrically-operated locomotive mover coupled-up ready for service 
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locked to the rails by means of the clamps, one for 
each wheel, gripping beneath the ball of the rail and 
drawing the truck frame downward until its serrated 
steel blocks grip the top of the rail. The hand wheels, 
two on either side of the truck, work the clamping 
mechanism. A spin of the wheel completes a solid 
anchorage. 

The motor, operated by push-button control, pushes 
or pulls the beam to the locomotive and connection is 
made with coupler or drawbar. After coupling, the 
operator stands beside the locomotive and controls the 
spotting as the locomotive is pulled or pushed along. 
Precise control makes it possible to spot the locomotive 
on the dot. If, at the end of the beam’s travel a great- 
er movement is desired, the mover is released from its 
anchorage and re-anchored again where desired with 
the beam still attached to the locomotive, which is a 
moment’s job. 

After the locomotive is spotted, the beam is released 
and moved back to its mid-position in the truck, the 
electric cable is disconnected from its wall receptacle 
and the locking mechanism released. The locomotive 
mover is now ready to be moved for service to some 
other part of the shop. 

Applications of the Whiting locomotive mover in- 
clude spotting for drop pit table work; locating front 
and back dead centers in setting valves; running loco- 


Reclaiming 


HE Reclamation Service Company, Syndicate 
Trust building, St. Louis, Mo., has developed a 
coil spring reforming machine which it is now manufac- 
turing and marketing to the railroads. This machine 
can be equipped with dies, each set of which will reform 
one standard size of A. R. A. coil springs. Dies can 
also be furnished by the manufacturers for any size of 
standard truck or draft-gear spring. 
The closed or mis-shapen coil spring is heated and 
placed on the mandrel shown in the center of the ma- 
chine. The closing of the dies opens the coils to the 


Left: Spring before reforming. Right: Spring 
after reforming 


correct height, and also allows for initial set. The ma- 
chine is operated from the shop airline at approximately 
100 lb. pressure. Only one operating valve is required, 
which is located.on the front of the machine as shown 
in the illustration. Turning the handle to a horizontal 
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motives over for squaring up valves; getting crank pins 
on the bottom quarter for applying and removing side 
rods; spotting front wheels and crosshead for applica- 
tion and removal of the wrist pin; spotting shop engines 
to relieve interference; placing locomotives under smoke 
jacks, and connecting the locomotive tender to its loco- 
motive. 


The serrated block and clamp which grips the locomotive 
mover to the rail 


Coil Springs 


To close the dies, the handle 
is turned to a vertical position. Closed or mis-shapen 
springs are reformed in one operation. The machine 
has an overall length of 5 ft. and an overall width of 2 
ft. 5 in. The working height from the floor is 28 in. 
The shipping weight is 1,500 Ib. 

This machine was invented by J. H. Chancy, fore- 


position opens the dies. 


The spring reforming machine with the dies open and a 
phantom view of a coil spring in position on the mandrel 


man blacksmith, Georgia Railroad, Augusta, Ga., who 
also conducted the preliminary development work until 
the patents were taken over by the Reclamation Service 
Company. 
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Ace Heavy-Duty Electric Grinder 


HE Hammond Machinery Builders, Kalamazoo, 
Mich., have recently placed a series of heavy- 
duty floor grinders on the market designed to meet the 
demands for a machine with maximum power and 


The Ace grinder is equipped with a fully-enclosed 
air-cooled motor 


rigidity. These floor grinders are furnished with mo- 
tors of 5, 714 and 10 hp. for operation on either direct 
or alternating current. The motors are of the fully en- 
closed type fitted with a patented air cleaner and over- 


size ball bearings in which are mounted an extra-heavy 
spindle of chrome-mangenese steel. An automatic mo- 
tor starter having thermal overload protection with a 
push-button control conveniently mounted on the ped- 
estal is standard equipment. The complete guard is ad- 
justable to compensate for the wear of the grinding 
wheel. 

The motor is of the 40-deg. Cent. type fully enclosed 
but cooled through an air cleaner. The motor is de- 
signed to withstand a momentary overload of 100 per 
cent beyond its rated capacity. The air cleaner sup- 
plies clean air to the motor discharging dirt and dust 
from the air before it enters the windings. The bear- 
ings in the machine are optional, either high-grade ball 
bearings, completely enclosed and protected from dust 
and grit by double labyrinth seals, or ‘Timken tapered 
roller bearings. The spindle of the machine is made of 
chrome-manganese steel, ground and balanced to assure 
smooth operation. Flat top threads are used on the 
spindle. The tool rests on the grinder are adjustable 
and removable. Lubrication is effected by means of oil 
reservoirs with convenient oil cup, oil level gage and 
drain plug for ease in flushing the bearing chamber. 

The wheel guards are of approved design, made of 
boiler plate with hinged doors for convenience in 
changing grinding wheels. They are adjustable to com- 
pensate for the wear of grinding wheels and are fitted 
with chip breakers, eye shield and an exhaust connec- 
tion. 

An automatic motor starter with push button con- 
trol is mounted on the inside of the pedestal door for 
convenience of inspection. 


Hascrome Welding Rod 


HE. Haynes Stellite Company, Kokomo, Ind., has 
placed on the market a manganese-chrome-iron 
welding rod called Hascrome. This is a self-hardening 
alloy, designed primarily for building up badly worn 
parts preparatory to surfacing them with Haynes Stellite, 
which is also supplied in the form of welding rod. Since 
the cost of Hascrome is materially less than that of 
Haynes Stellite, the resulting composite surface is much 
cheaper than if entirely built up of the latter alloy. Has- 
crome may be used for building up large sections of 
steel or cast iron. It forms a good base for Stellite be- 
cause it is sufficiently hard to resist deformation under 
impact, and because of the ease with which Stellite flows 
onto it. Although in some cases Hascrome may be used 
alone for hard-surfacing parts subject to abrasive wear, 
it does not possess hardness to the same degree as Stellite, 
and it will wear off more rapidly. 

The oxy-acetylene process is considered best for the 
application of Hascrome, since the hardness of the de- 
posited metal can be controlled by the amount of excess 
acetylene used in the welding flame, as well as by the rate 
of cooling. The greater the excess of acetylene in the 
flame and the slower the cooling rate, the harder the 
deposit will be. When quenched, the metal becomes 
softer and tougher. Best results are obtained if the 
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deposit is made when the steel surface is at a “sweating” 
heat. The following figures are given by the manufac- 
turers as results obtained under average conditions: 


SMALL Excess oF ACETYLENE 


Brinell 
hardness 
SIOWLY COO BE 600 id sods A Sit ta AOR Se EM we LOS OS 250—300 
Quenched tesenn 5 5586 honda AAEE sre meuerenawmaras 240—290 
Heavy Excess OF ACETYLENE 
Slowly: cooled) EEEE eae TET IE E OEE PETTE 450—500 
a 5,506. EEEE L S ATE E O 350—450 


The Hascrome deposit is said to have a tensile strength 
of 40,000 Ib. and a compression strength of 177,000 lb. 
per sq. in. It can be forged and ground, but not 
machined. 

Hascrome welding rod can also be applied by means 
of the metallic arc process, by the use of reverse polarity, 
making the rod the positive electrode. Care must be 
taken to prevent cracking after quenching when this 
method is employed. Arc-welded deposits have a hard- 
ness of 240 to 400 Brinell, depending on the rate of cool- 
ing. Better deposits are obtained when a coated rod is 
used. An excellent coating can be made as follows: 
Calcium carbonate, 1 oz.; silica flour, 1 oz.; sodium bi- 
carbonate, 1 oz.; shellac, 1 oz., and alcohol, 16 oz. Has- 
crome is available in welding rods % in. in diameter and 
36 in. long, packed in bundles of 50 1b. each. 
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Triple-Valve Cylinder Truing Tool 


4 TOOL designed for truing the worn cylinders of 
triple valves and distributing valves has been de- 
veloped and placed on the market recently by the Owen 
D. Kinsey Company, Harvey, Ill. The OK triple tool, 
as it is called, is made in three sizes for 314-in. valves, 
4-in. valves and all 434-in. passenger valves. It is simple 
in design, easy to use, and is said to true worn cylinders 
many times with as little enlargement as .0005 in. per 
cut. 

The OK triple tool centers mechanically by turning 
the micrometer dial located on the upper end of the 
spindle with a tee-head wrench provided for this pur- 
pose. When centering is completed in this manner, the 
size of the triple valve cylinder is indicated by the grad- 
uations on the dial and if within limits, the base of the 
tool is then securely clamped to the flange of the triple 
or distributing valve as the case may be. An improve- 
ment has been made in the clamping facilities illustrated, 
the clamps being now replaced by a clamping mechanism 
incorporated in the base of the tool. 

Next the tool or spindle head is collapsed and raised, 
and a small tool bit is swung into cutting position. Sen- 
sitive contact with the cylinder is accomplished by hold- 
ing the spindle head with the fingers as the tool is ex- 
panded to the contact desired. 

Truing is then accomplished by turning the hand 
wheel which, through gearing, increases the speed of 
the spindle at a ratio of 3 turns to 1, and a downward 
feed movement is also produced by a differential action 
in the gearing which feeds the tool with a fine even feed 
of approximately five-thousandths of an inch per revo- 
lution of the spindle or about one sixty-fourth of an 
inch to each turn of the hand wheel. 


When truing is completed, the tool is collapsed and 
raised by rapid movement which is provided for that 
purpose. 


OK triple-valve-cylinder truing tool 


A One-Piece Nut with Grip Lock 


E DWARD J. Cole, 945 Paulding street, Peekskill, 
N. Y., has invented and patented a one-piece stand- 
ard nut with a grip-locking feature. The nuts are made 
from standard blanks and are designed to be used in 
lieu of lock washers, double nuts, castle nuts, etc. They 
can be removed and replaced repeatedly without im- 
pairing their efficiency as lock nuts. 

The sequence of operations in the manufacture of 
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E 
K4 
The Cole Safety Nut is made in two operations 


this nut are shown in the drawing. Fig. 1 is a blank 
nut. Two V-shaped grooves are cut in the top of 
the blank, as shown in Fig. 2 of the drawing, 214 threads 
deep. The nut is then tapped in the usual manner, 
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after which it is placed in a small power press which 
closes that portion of the nut above the dotted line 
shown in Fig. 3. The grooves are closed from .005 
in. to .0008 in. sufficient to distort the threads and to 
t up a spring tension after the nut is applied to the 
olt. 

It is reported that satisfactory tests of this nut have 
been made in machine-tool applications and on shop 
equipment which operates under considerable vibration. 


New York & Greenwood Lake 4-4-0 type locomotive No. 7 
“Eagle Rock” built by Rogers 
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Simplex Swivel- Back Jaw Vise 


Te Simplex Tool Company, Woonsocket, R. I., 
has recently placed on the market a swivel-back 
jaw vise, shown in the illustration. The back of this 
vise is made in two parts. The top part swivels, which 
. feature is intended to be used when holding irregular 
pieces. This part of the vise is provided with a pin 
which is used for locking it to the rear jaw when the 
swivel feature is not desired. 

This vise is made with the sliding member of the 
front jaw machined from a solid bar, which tends to 
eliminate the possibility of breakage at the point where 
vise failures frequently occur. It has a special type 
nut which threads over the operating screw and is so 
designed that it cannot lift at the back and bind the 
screw. When a strain of this nature occurs in a vise, 
it not only limits gripping power, but there is a possi- 
bility of the screw or nut failing. The vise has the 
outside screw retainer and removable jaw inserts which 
are both doweled and secured with screws. 


Vise designed to hold pieces of regular and 
irregular shapes 


Buffalo 14-in. Hi-Speed Drills 


HE Buffalo Forge Company, Buffalo, N. Y., has 

recently placed on the market a type of 14-in. single- 
spindle high-speed drill which may be obtained in either 
a bench or a floor model. These machines are equipped 
throughout with ball bearings and may be arranged for 
either belt pulley or motor drive. In the bench type 
machine the working surface of the table is 14 in. by 14 
in. and the maximum distance from the drill chuck to 


Pedestal type Buffalo high-speed drill—This model may also 
; be obtained in a bench type 
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the table is 11 in. The height of the machine is 44 in. 
In the pedestal type the machine is 81 in. high, has a 
table with a working surface 18 in. by 14 in. and a maxi- 
mum distance from the table to the chuck of 30 in. The 
chuck will handle drills up to and including 1⁄4 in. in 
diameter and when the machine is equipped with a 14-hp. 
motor operating at 1,750 r. p. m. with 6-in. and 8-in. 
drive pulleys, spindle speeds from 3,000 to 9,300 r. p. m. 
may be obtained. This combination of speeds is suitable 
for drills of 4%-in. maximum diameter in soft steel and 
Y-in. maximum diameter in brass. The same motor, 
with 3-in. and 5-in. drive pulleys will give speeds from 
1,500 r.p.m. to 5,800 r.p.m. and will permit drilling in 
soft steel with ;'5-in. drills and, in brass, with yẹ-in. 
drills. A motor operating at 850 r. p. m. with 3-in. and 
5-in. drive pulleys will provide spindle speeds from 750 
to 2,900 r. p. m. and will drive a 1%4-in. diameter drill in 
soft steel. The travel of the spindle is 3!4-in. within 


the head and the vertical adjustment of the sliding head 
is 714-in. 

The bench type machine weighs about 260 Ib. and the 
The pedestal type is shown 


pedestal type about 500 Ib. 
in the illustration. 


Rome, Watertown & Ogdensburgh 4-4-0 type locomotive 
No. 17 “Antwerp”—Built in the shops of the 
railroad company 
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Micrometer Reads 
Ten-Thousandths Direct 


fok W principle in measuring to ten-thousandths 
of an inch is employed ın the micrometer caliper 
No. 24 recently announced by the Brown & Sharpe 
Manufacturing Company, Providence, R. I. This tool 
has a range from 0 to 1 in. by ten-thousandths, and 
reads the ten-thousandth parts of an inch directly. 
With this caliper the thousandths are read from the 
barrel and thimble in the regular manner and the read- 


I È 


The No. 24 micrometer caliper—Ten-thousandths are read 
from the small thimble 


ings in ten-thousandths of an inch are read directly from 
the small lower thimble. The widely spaced gradu- 
ations permit parts of ten-thousandths to be estimated. 

This caliper is used and operated in much the same 
way as the conventional l-in. micrometer. After the 
spindle has been brought up to the object to be meas- 
ured, the small lower thimble is turned until the hori- 
zontal line on the barrel of the micrometer coincides 
with a graduation on the main thimble. The graduation 
on the small lower thimble then tells the ten-thousandths 
of an inch to be added to the thousandths reading. The 
No. 24 caliper is of simple construction and has no 
gears or intricate parts to get out of order. 


Buffer with Renewable 
Abrasive Strips 


BUFFING wheel recently developed by C. B. 

Hunt & Son, Salem, Ohio, entails the use of abra- 
sive strips and contains a special feature for quick re- 
placement of the strips, enabling this operation to be 
completed in a matter of seconds rather than minutes. 
The strips can be cut to proper lengths and attached, or 
they can be secured already bound by a patented metal 
clip. The clipped ends of the abrasive strip are inserted 
into the gap in the rubber face of the wheel and down 
into a slot. The strip is then folded over the wheel and 
quickly and tightly locked in place by the use of a special 
wrench. 

The sides of the wheel are heavy-gage steel stamp- 
ings pressed onto a heavy circular steel drum. A thick 
rubber face is cured onto this drum. The attachment 
of the wheel to any stationary or portable spindle is 
simply a matter of tightening a nut. The entire as- 
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sembly is accurately balanced so that the wheel runs 
true and bears evenly against the object being cleaned 
or polished. The wheels do not require removal from 
the spindle to renew the buffing surface. 

The wheels are tested at 8,000 r.p.m. The most ef- 
ficient range for buffing with this wheel is between 3,500 
and 4,500 r.p.m. During operation the full width of 


The abrasive strip is easily replaced, a small wrench 
eing the only tool required 


the abrasive strip is brought into use on any flat open 
surface. 

These buffing wheels are manufactured in two sizes, 
6 in. and 8 in. diameter. Both sizes are made with 21⁄4- 
and 31⁄4-in. faces and arbor sizes of 1% in. to 2 in. Speeds 
recommended are 3,450 to 5,000 r.p.m. From 24- to 
320-grain abrasive strips can be applied. 

* * * 
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News of the Month 


A HEARING was held recently before Special Examiner Rog- 
ers of the Interstate Commerce Commission on a complaint 
filed by the train service brotherhoods asking a modification of 
the commission’s regulations which prescribe wooden running 
boards on box cars. The brotherhood would permit the use of 
“other material suitable to afford secure footing.” It was indi- 
cated at the hearing that both the railroads and the brother- 
hoods would be satisfied with a permissive amendment to the 
regulations which would permit the use of running boards of 
composition or other material than wood. 


Clubs and Assoctations 


THE AMERICAN Society For TestING MarteriaLs has selected 
Atlantic City, N. J., as the location for its 1930 annual meet- 
ing, which will be held at Haddon Hall on June 23-27. The 
executive committee has also decided that the 1931 meeting 
will be held at the Hotel Stevens, Chicago, on June 22-26. 


‘ 


Purpue University held its fifth annual conference on 
welding at Lafayette, Ind., December 11, 12 and 13. This three- 
day conference was under the joint direction of the Engi- 
neering Extension Department and the Department of Prac- 
tical Mechanics and was devoted to lectures, demonstrations 
and exhibits of welding methods and equipment. 


PauL D. Maray, chief engineer, Transportation Depart- 
ment, of the Johns-Manville Corporation, 292 Madison avenue, 
New York, has been appointed secretary of the Railroad 
Division of the American Society of Mechanical Engineers, 
succeeding Marion B. Richardson, associate editor of the 
Railway Mechanical Engineer, who has resigned. 


The following list gives name of secretarics, dates of nest or regular 
meetings and places of meeting of mechanical associations and railroad 
clubs. 

Afr-Brake AssocraTion.—T. L. Burton, Room 5605 Grand Central Ter- 
minal building, New York. Next meeting, Minneapolis, Minn. 


American RarLway Association Division V.—MecHaxicaL.—V. R. 
Hawthorne, 431 Seuth Dearborn St., Chicago. Annual convention 
June 18-25, Atlantic City, N. J. 
Division V.—EQuUIPMENT Patntinc SecTION.—V. R. Hawthorne, 
Chicago. Next meeting, Sept. 9-11, 1930, Chicago. 
Division VI—PurcHases anp Stores.—W. J. Farrell, 30 Vese 
St., New York. Annual convention June, 1930, Atlantic City, N. J. 


AMERICAN RaiLway Toot Foremen’s AssociatTIoN.—G. G. Macina, 11402 
Calumet avenue, Chicago. 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—C alvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division—Paul D. Mallay, 
chief engineer transportation department, Jchns-Manville Cor- 
poration, 292 Madison avenue, New York. 

AMERICAN SOCIETY FOR STEEL Treatinc.—W. H. Eiseman, 7016 Euclid 
Ave., Cleveland, Ohio. 


AMERICAN Society For TestinG Marterrars.—C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meeting Atlantic City, N. J., June 
23-27. 

AMERICAN WeELpING Socrety.—Miss M. M. Kelly, 29 West Thirty-ninth 
street, New York. 

ASSOCIATION OF RAILWAY ELECTRICAL Encineers.—Joseph A. Andrucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, I 

Canapian Rattway CLuB.—C. R. Crook, 129 Charon St., Montreal, Que. 
Regular meetings, second Tuesday in each month, except June, July 
and August, at Windsor Hotel, Montreal, Que. 

Car Foreman’s AssociaTION oF Cuicaco.—G. K. Oliver, 7836 So. Morgan 
street, Chicago, Ill. Regular meeting second Monday in each month, 
except June, July and August, Great Northern Hotel. Chicago. TIl. 

Car Foremen’s Crus or Los Ancetes.—J. W. Krause, 514 East Eight 
St., Los Angeles, Cal. Meetings second Friday of each month in the 
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Pacific Electric Club building, Los Angeles, Cal. 2 

Car Foremen’s Association oF St. Lovuis.—F. G. Weigman, 720 North 
Twenty-third street, East St. Louis, Ill. Regular meeting first 
Tuesday in each month, except June, July and August, at Broad- 
view Hotel, East St. Louis, Ill. 

CentTraL Rartway Cius.-—Regular meetings second Tuesday each month, 
except June, July and August, at Hotel Statler, Buffalo. 

CHIEF INTERCHANGE Car INSPECTOR’s AND Car ForEMEN’S ASSOCIATION.— 
See Master Car Builders’ and Supervisors’ Ass’n. 

Cincinnati Rattway Cius.—D. R. Boyd, 3328 Beekman St., Cincinnati, 
Regular meeting second Tuesday, February, May, September and 
November. 

CLeveranp Rartway CLuB.—F. L. Frericks, 14416 Adler Ave., Cleveland, 
Ohio. Menag first Monday each month, except July, August and 
September at Hotel Hollenden, East Sixth and Superior Ave. 

INTERNATIONAL RAILROAD MASTER BLacksMITH’s AsSOCIATION.—W. J. 
Mayer, Michigan Central, 2347 Clark Ave., Detroit, Mich. Next 
meeting September, 1930, Hotel Sherman, Chicago. 

INTERNATIONAL RarLway Fuet Assocration.—C. T. Winkles, Room 707, 
LaSalle Street Station, Chicago. Next meeting May “6-9, 1930 
Hotel Sherman, Chicago. 


INTERNATIONAL RAILWAY GENERAL ForEMEN’S ASSOCIATION.—William Hall, 
1061 W. Wabash street, Winona, Minn. 


Lourtstana Car DEPARTMENT AssociaTIon.—L. Brownlee, 3212 Delachaise 
street, New Orleans, La. Meetings third Thursday in each month. 


Master BOILERMAKER’S Assocration.—A. F. Stiglmeier, secretary, 29 
Parkwood St., Albany, N. Y. Annual meeting May 21-24 William 
Fenn Hotel, Pittsburgh, Pa. 

Master Car BUILDERS’ AND Supervisors’ AssoctaTion.—A. S. Sternberg, 
master car builder, Belt Railway of Chicago, Chicago. 


New Encranp_ Rarrroap Crus.—W. E. Cade, Jr., 683 Atlantic Ave., 
Boston, Mass. Regular meeting second Tuesday in each month, 
sens June, July, August and September. Copley-Plaza Hotel, 

oston. 

New Yorx Rartroap CLus.—Meetings third Friday in each month, except 
gune: July and August, at 29 West Thirty-ninth St., New York. 

rs. M. E. Hartman, acting secretary, 26 Cortlandt street, New 
York. Next meeting December 12, 6:15 p. m. Fifty-seventh an- 
nual dinner. 

Paciric Rattway Crus.—W. S. Wollner, P. O. Box 3275, San Francisco, 
Cal. Regular meetings, second Tuesday of each month in San 
Francisco and Oakland, Cal., alternately. | 

Rattway Car DepartMent Orricers’ ASSOCIATION.—See Master Car 
Builders’ and Supervisors’ Association. 

Raitway Crus OF GREENEVILLE.—Paul A. Minnis, Bessemer & Lake Erie, 
Greeneville, Fa. Meetings third Thursday of each month, except 
June, July and August. 

Rattway CLuB or Pittspurcu.—J. D. Conway, 515 Grandview Ave., 
Pittsburgh, Pa. Regular meeting fourth Thursday in month, except 
June, July and August. Ft. Pitt Hotel, Pittsburgh, Pa. 

St. Louis Rartway_ Crus.—B. W. Frauenthal, M. P. O. Drawer 24 St. 
Louis, Mo. Regular meetings, second Friday in each month, except 
June, July and August. 

SouTHERN anp SouTHWESTERN RarLway CLUB.—A. T. Miller, P. O. Box 
1205, Atlanta, Ga. Regular meetings third Thursday in January 
March, May, July September and November. Annual meeting third 
Thursday in November, Ansley Hotel, Atlanta, Ga. 

Soutuwest Master Car BUILDERS’ AND SUPERVISORS’ ASSOcIATION.—See 
Master Car Builders’ & Supervisors’ Association. 

TRAVELING ENGINEERS’ AssocraTion.—-W. O. Thompson, 1177 East Ninety- 
eighth St., Cleveland, Ohio. Next meeting September 23-26, 1930, 
Hotel Sherman, Chicago. , $ 

Western RAILWAY CLusr.—W. J. Dickinson, 189 West Madison St., Chi- 
cago. Regular ‘meetings, third Monday in each month, except June, 
July and August. 


Supply Trade Notes 


THE Acme STEEL Company, Glassmere, Pa., manufacturers 
of electric steel castings, is making additions to its foundry 
buildings and installing additional machinery. 


A MERGER has been effected by the Oster Manufacturing 
Company, Cleveland, Ohio, and the Williams Tool Corpora- 
tion, Erie, Pa. This merger brings under one operating head 
the manufacture and marketing of a complete line of die 
stocks and power pipe threaaing machines. 


759 


i 


Crawrorp McGinnis, representing the Pyle-National Com- 
pany, Chicago, has opened a new office for that company in 
the Transportation building, Washington, D. C. 


J. E. FREEMAN, formerly manager of the Par-lock Appliers, 
Chicago, has been elected vice-president of the Tnemec Paint 
& Oil Company, with headquarters at 205 W. Wacker Drive, 
Chicago. 


THE Murry JAcoss Company, 544 South Pedro street, Los 
Angeles, Cal., now represents the Reading Chain & Block Cor- 
poration in southern California. Harry T. Lynam is in charge 
of the Los Angeles office. 


GeorGe A, Mipwoop, JR., has been appointed treasurer of the 
Bicknell-Thomas Company of Greenfield, Mass. Mr. Mid- 
wood was formerly sales manager of the D. E. Whiton Ma- 
chine Company, New London, Conn. 


Tue Fate-Root-HeatH Company, Plymouth, Ohio, has re- 
cently completed a new factory unit of steel and brick con- 
struction. New equipment which is now being installed will 
enable this company to double its present output of gasoline and 
Diesel locomotives. 


Tue P. & C. Company, Chicago, has been organized to sell 
railway and industrial supplies by Walter R. Pflasterer, form- 
erly manager of railroad sales of the United States Graphite 
Company, and Roy N. Chissom, manager of railroad sales of 
the Otley Paint Company. 


Frank P. Watsu has been appointed manager of the newly 
opened district office of the Whiting Corporation, 1442 Syndi- 
cate Trust building, St. Louis, Mo. Mr. Walsh will have charge 
of this company’s sales in a territory comprising Missouri, 
Arkansas and Oklahoma, Southern Illinois and western Iowa 
and Nebraska. s 


Frank Dusrtan and O. B. Schmeltz, sales engineers, formerly 
located at the Putnam Machine Works, Fitchburg, Mass., have 
been transferred to Pittsburgh, Pa., to assist the Arch Ma- 
chinery Company in representing Putnam machine tools of 
Manning, Maxwell & Moore, Inc. Their headquarters are in 
the Park building, Pittsburgh. 


Gorpon THORNTON has recently joined the Cleveland staff of 
the United States Electrical Tool Company. Ralph H. Clore, 
branch sales manager at Cincinnati, Ohio, has been appointed 
general sales manager, succeeding George M. Lawrence, who 
resigned to become vice-president of the General Radial Drill 
Company, Cincinnati. 


J. W. Carn, manager of purchases of the American Short 
Line Railroad Association, with headquarters at Houston, Tex., 
has resigned to devote his entire time to the presidency of the 
San Diego & Gulf and the Duval Texas Sulphur Company, and 
the Consolidated Purchasing Agency of the Short Line Associ- 
ation will be discontinued on that date. 


L. A. Hopxins, president of Hopkins-Benedict Company, 
Chicago, has sold his interest in this company to his brother, 
C. C. Hopkins, who is now president and sole owner of the 
company. This firm acts as the railroad sales division of the 
Sisalkraft Company and district sales agents for the Boss Bolt 
& Nut Company, besides handling a varied line of railroad 
supplies. i 


F. B. FARMER, representative of the Westinghouse Air Brake 
Company at St. Paul, Minn., has been appointed assistant to the 
director of engineering. C. J. Werlich, mechanical expert in 
the same office, has been promoted to representative, succeed- 
ing Mr. Farmer. V. Villette has been appointed Pacific man- 
ager of the company at San Francisco, Cal., succeeding the late 
H. S. Clark, and V. B. Emerick, formerly of the Locomotive 
Stoker Company, has been appointed mechanical expert at the 
St. Paul office. 
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JoserpH P. FLETCHER, manager of the Buffalo office of the 
Independent Pneumatic Tool Company, has been appointed 
manager of the Philadelphia office of this company, to succeed 
the late A. L. Schuhl, who died on October 20. W. O. Becker, 
who has been connccted with the Toronto office, has been named 
manager of the Buffalo office to succeed Mr. Fletcher. 


ApotpH F. Stark, vice-president of the Economy Arch 
Company, St. Louis, Mo., died suddenly of heart disease at 
Topeka, Kan., on October 22. Mr. Stark served an appren- 
ticeship as a machinist and worked at this trade in many parts 
of the United States. In 1917 he became associated with the 
Locomotive Pulverized Fuel Company as service expert, con- 
tinuing in this capacity with that company and its successor, 
the Combustion Engineering Corporation, until 1921, when he 
became vice-president of the Economy Equipment Corpora- 
tion. He continued in that position until 1927 and since that 
time served as vice-president of the Economy Arch Company. 


James A. FARRELL, president of the United States Steel Cor- 
poration, and E. G. Grace, president of the Bethlehem Steel 
Corporation, have announced that the suits recently brought 
by Bethlehem Steel Company against the United States Steel 
Corporation and certain of its subsidiaries involving an alleged 
infringement of patents covering the manufacture and sale of 
broad flange sections have been settled under an arrangement 
by which the United States Steel Corporation and its sub- 
sidiaries have been licensed to manufacture and sell such sec- 
tions under the Bethlehem patents for the remainder of their 
terms—from 12 to 16 years. The suits are to be discontinued. 


L. S. CarroLL, vice-president in charge of purchases of the 
American Locomotive Company, died on November 14 in a sub- 
way train while on his way to his office in New York. He was 
born at Hemlock Lake, 
N. Y., and entered the 
service of the Chicago 
& North Western in 
1886 as a helper at a 
station in Dakota. Mr. 
Carroll learned teleg- 
raphy and subsequently 
served as operator and 
station agent. He was 
later transferred to the 
accounting department 
in Chicago where he 
served consecutively as 
traveling auditor and 
general traveling audi- 
tor until his appoint- 
ment in 1901 as pur- 
chasing agent. He sub- 
sequently served as gen- 
eral purchasing agent 
for both the Chicago & 
North Western and the 
Chicago, St. Paul, Minneapolis & Omaha. During the govern- 
ment operation of the railroads he was chairman of the North- 
western Regional Purchasing Committee and when the railroads 
were returned to their owners, Mr. Carroll on March 1, 1920, 
entered the service of the American Locomotive Company as 
general purchasing agent. Since May, 1924, he had served as 
vice-president in charge of purchases. 


L. S. Carroll 


ARTHUR LEGRAND Dory, vice-president of the Middletown 
Car Company, died at the Hudson City Hospital, Hudson, N. Y., 
on November 18, following an operation. Mr. Doty was born 
on July 21, 1871, at Newark, N. J. He prepared for college at 
the Newark Academy, and graduated from Princeton Uni- 
versity in 1892. He was for many years in the railroad equip- 
ment export business, particularly with South America. Later 
he served as vice-president in charge of its foreign activities of 
the Middletown Car Company, with headquarters at Paris. 
During the World War Mr. Doty rendered important service in 
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charge of the erection of cars shipped overseas for use of the 
French and American armies. He also supervised transporta- 
tion of heavy munitions shipments for the Allied armies. 


CuHarLes BrEARLEY Moore, president of the Ajax Hand Brake 
Company, Chicago, chairman of the board of the Oxweld 
Railroad Service Company and vice-president of the Youngs- 
town Steel Door Com- 
pany, died in Evanston, 
Ill, on November 9, 
from an illness that had 
been lingering since 
June. He was born at 
Macomb, Ill., on August 
28, 1874, and graduated 
from Lake Forest Uni- 
versity, Lake Forest, 
Til, in 1895. In that 
year he entered the con- 
tracting and building 
business under the firm 
name of C. B. Moore & 
Co., and some time later 
engaged in the manu- 
facture of heating ap- 
paratus with the Colum- 
bia Heating Company. 
In January, 1902, he 
joined in the organiza- 
tion of the American 
Locomotive Equipment Company, of which he was general man- 
ager until 1910. At that time he organized the American Arch 
Company of New York and served as vice-president until 1912, 
when he assisted in the organization of the Oxweld Railroad 
Service Company, occupying the position of vice-president until 
November, 1929, when he was elected chairman of the board. 
From 1912 to 1917 he was also vice-president of the Boss Nut 
Company. In 1922 he organized the Ajax Hand Brake Com- 
pany, of which he was president at the time of his death. He 
was vice-president of the National Car Equipment Company 
and president of the American Steel Door Company, which was 


C. B. Moore 


organized in 1923. 
town Steel Door Company since 1924. 


Joseren T. Ryerson & Son, INc., have purchased the business 
equipment and stock of the Penn-Jersey Steel Company, Cam- 
den, N. J. This firm carries stocks of steel shapes, plates, 
sheets, hot and cold finished bars, reinforcing bars, etc., and 
serves all industry and construction trades in the Philadelphia 
district. The Ryerson Company plans to add to the stock and 
increase the facilities. 


THe Lake Ere Bott & Nur Company and the Lamson & 
Sessions Company, bolt manufacturers located at Cleveland, 
Ohio, have been consolidated and will now be operated under 
the name of the Lamson Sessions Company. George S. Case 
has been elected president. N. J. Clarke has been appointed 
vice-president and chairman of the Executive Cominittee: I. 
L. Jennings, vice-president and director of sales and Herbert 
P. Ladds, assistant sales manager. 


Drart GEAR SpECIFICATIONS—The Waugh Equipment Com- 
pany, Depew, N. Y., has reprinted in a booklet entitled “O. K.” 
the Tentative Specifications for Draft Gears for Freight Cars 
as set up by the Committee on Couplers and Draft Gears, 
American Railway Association, and has extracted below each 
specification the draft gear characteristics it sets forth. Follow- 
ing this reprint is a comparative chart, in one column of which 
is listed the page, chart or figure numbers in the report of the 
committee which show just how the Waugh-Gould draft gear 
measures up to the committee's specifications. Several blank 
columns are also provided on the chart for use in recording 
similar data for other types of draft gears which one may wish 
to compare with the specifications. 
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He had been vice-president of the Youngs-. 


Personal Mention 


General 


F. S. Brown, mechanical engineer of the Erie, with head- 
quarters at Cleveland, Ohio, has been transferred in a similar 
capacity to New York. 


H. A. Boyer, assistant shop superintendent of the Erie, with 
headquarters at Hornell, N. Y., has been transferred to the 
mechanical department at New York. 


AuGustin C. Ruiz has been assigned to the position of trav- 
eling inspector for the mechanical department of the National 
of Mexico, with headquarters at Mexico, D. F. 


C. W. Escu, chief draftsman in the mechanical department 
of the Chicago & Alton, has been appointed mechanical en- 
gineer, with headquarters at Bloomington, Ill., succeeding G. C. 
Seidel, resigned. 


G. A. SCHNEIDER, master mechanic of the Schuylkill and Sun- 
bury divisions of the Pennsylvania, has been promoted to the 
position of inspector, in the office of the general superintendent 
of motive power at Philadelphia, Pa. 


A. G. TRUMBULL, chief mechanical engineer of the Erie, 
has been apointed chief mechanical engineer of an advisory 
mechanical committee consisting of the chief mechanical of- 
ficer of cach oi the 
following roads: 
Chesapeake & Ohio; 
the Erie; Hocking Val- 
ley; New York, Chi- 
cago & St. Louis, and 
Pere Marquette. This 
committee will act in 
an advisory capacity in 
all matters relating to 
the design of new roll- 
ing equipment to be ac- 
quired by the above- 
mentioned roads. Mr. 
Trumbull will have su- 
pervision over the me- 
chanical engineering 
forces for the advisory 
mechanical committee, 
with headquarters at 
Cleveland, Ohio. Mr. 
‘Trumbull was born at 
Hornell, N. Y., and is 
a graduate in mechanical enginccring, Cornell University, 1899. 
He became engineer of tests on the Erie in 1902; mechanical 
cngineer in 1903; assistant mechanical superintendent at 
Meadville, Pa., in 1905; assistant mechanical superintendent, 
Ohio division, in 1907; mechanical superintendent, Ohio divi- 
sion and Chicago & Erie, in 1907; mechanical superintendent, 
Erie Division, in 1912; assistant to general mechanical super- 
intendent in 1914; assistant general mechanical superintend- 
ent in 1919; mechanical superintendent, Ohio region, in 1920, 
and chief mechanical engineer in 1922. In 1920 Mr. Trumbull 
was appointed chairman of the Committee on Modernization 
of Stationary Boiler Plants, Mechanical Division, A.R.A., and 
from 1925 until 1928 served as chairman of the Tank Car 
Committee. For the past three years he has been a member 
of the General Committee, Mechanical Division. He joined 
the American Society of Mechanical Engineers in 1927 and is 
now serving as a member of the Executive Committee of the 
Railroad Division.. 


A. G. Trumbull 
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H. P. Atistranp, who has been promoted to principal assist- 
ant superintendent of motive power and machinery of the 
Chicago & North Western, with headquarters at Chicago, has 
been connected with the 
mechanical department 
of that railway for more 
than 26 years. He was 
born in Council Bluffs, 
Towa, September 8, 1885, 
was graduated from the 
Missouri Valley, Iowa, 
high school in 1903, and 
entered the service of 
the Northwestern as a 
machinist apprentice at 
the latter point on June 
2 of that year. Follow- 
ing the completion of 
his apprenticeship Mr. 
Allstrand served for two 
years as a machinist and 
as a gang foreman at 
Missouri Valley, then 
entering Iowa State Col- 
lege in 1909, from which 
he was graduated in 
mechanical engineering in 1913. He then returned to the North- 
western and for the following 11 years served successively as 
enginehouse foreman at East Clinton, Ill., at South Pekin and 
at Chicago, as assistant master mechanic at Chadron, Neb., and 
as master mechanic at Eagle Grove, Iowa, Belle Plaine and 
Boone. In 1924 Mr. Allstrand was appointed efficiency super- 
visor in the mechanical department, with headquarters at 
Chicago, and in 1927 he was promoted to assistant superin- 
tendent of motive power and machinery, with headquarters at 
the same point. 


H. P. Allstrand 


Shop and Enginehouse 


R. D. Duvanr, assistant night enginehouse foreman of the 
Louisville & Nashville at Mobile, Ala., has been promoted to 
the position of night enginehouse foreman. 


J. C. Tuomas, night enginehouse foreman of the St. Louis- 
San Francisco at Tulsa, Okla., has been promotea to the posi- 
tion of day enginehouse foreman. 


Joun C. Snyper, JR., acting gang foreman of blacksmiths of 
the Pennsylvania at Lucknow, Pa., has been promoted to the 
position of gang foreman, with headquarters at Lucknow. 


J. C. Fincn has been promoted to the position of assistant 
night enginehouse foreman of the St. Louis-San Francisco, 
with headquarters at Tulsa, Okla. 


C. L. Nummy, general foreman of the Texas & Pacific at 
Baird, Tex., has been transferred to Texarkana, Ark., as gen- 
eral foreman, locomotive department, at that point. 


T. L. Harrsock, foreman at the Tyrone, Pa., enginehouse of 
the Pennsylvania, has been promoted to the position of second 
assistant enginehouse foreman, C trick, with headquarters at 
the Harrisburg, Pa., enginehouse. 


G. W. Kern, general foreman of the locomotive department 
of the Union Pacific at Kansas City, Kan., has been promoted 
to the position of district foreman, with headquarters at Junction 
City, Kans. 


E. C. Roru, gang foreman of the Pennsylvania at Dennison, 
Ohio, has been promoted to the position of gang foreman, first 
trick, inspection pit, with headquarters at the Harrisburg, Pa., 
enginchouse. 
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Joun C. Snyper, JR., acting gang foreman of blacksmiths at 
Lucknow, Pa., has been promoted to the position of gang 
foreman, with headquarters at Lucknow. 


H. W. Kunes, pipefitter at the Renovo, Pa., shops of the 
Pennsylvania, has been promoted to the position of gang fore- 
man, second trick, with headquarters at the Meadows, N. J., 
enginehouse. 


W. J. Tuomas, night enginehouse foreman of the Louisville 
& Nashville at New Orleans, La., has been promoted to the 
position of day enginehouse foreman, succeeding W. S. Far- 
rell, deceased. i 


R. E. Bouon, enginehouse foreman of the St. Louis-San 
Francisco at Tulsa, Okla., has been promoted to the position 
of general foreman, locomotive department, with headquarters 
in the same city. 


G. M. JEssEE, assistant enginehouse foreman of the St. 
Louis-San Francisco at Tulsa, Okla. has been promoted to 
the position of general enginehouse foreman, with headquar- 
ters in the same city. 


W. J. Bartow, supervisor of apprentices of the Kansas City 
Southern at Pittsburgh, Kans., has been promoted to the posi- 
tion of general foreman, locomotive department, with head- 
quarters at Shreveport, La. 


Master Mechanics and Road Foremen 


SaANTos Frerro has been appointed master mechanic of the 
National of Mexico, with headquarters at Monclova, Coah. 


Gustavo ALvARADO has been appointed master mechanic of 
the National of Mexico, with headquarteis at Cardenas, S. L. P. 


S. J. STARK, master mechanic of the International Great 
Northern, has been transferred to Kingsville, Tex., as master 
mechanic of the Gulf Coast Lines. 


H. D. CARPENTER, assistant master mechanic of the Akron 
division of the Pennsylvania, has been appointed master me- 
chanic of the Philadelphia division. 


A. W. SUMNER, assigned to special duty in the office of the 
chief of motive power of the Pennsylvania, has been appointed 
assistant master mechanic of the Akron division. 


J. I. Correy, mechanical foreman of the Chesapeake Beach 
Railway, has been appointed master mechanic, with headquarters 
at Washington, D. C. 


C. K. Sterns, master mechanic of the Pennsylvania at In- 
dianapolis, Ind., has been appointed master mechanic, with 
headquarters at Wilmington, Del. 


G. J. RicHers, master mechanic of the Elmira division of the 
Pennsylvania, has been appointed master mechanic of the 
Schuylkill and Sunbury divisions. 


CHARLES EMERSON, acting master mechanic of the Tacoma 
division of the Northern Pacific, with headquarters at Tacoma, 
Wash., has been promoted to master mechanic of the division. 
Mr. Emerson succeeds James Bruce, who retired on Novem- 
ber 15 after more than 46 years of continuous service with 
the Northern Pacific. 


F. A. Weatherford, who has been appointed master mechanic 
of the Seaboard Air Line, with headquarters at Savannah, Ga., 
was born on September 12, 1888, at Florence, S. C. He re- 
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ceived a high-school education, also training through the Inter- 
national Correspondence Schools. He entered railway service 
in 1902, as a machinist apprentice on the Atlantic Coast Line. 
On October 10, 1907, he became a machinist on the Seaboard 
Air Line; on December 16, 1924, was promoted to the position 
of erecting shop foreman at Andrews, and on April 23, 1928, 
appointed mechanical foreman at Charleston, S. C. On July 11, 
1928, Mr. Weatherford was transferred to Bainbridge, Ga., 
where he served as general foreman until his appointment as 
master mechanic with headquarters at Savannah. 


Car Department 


H. E. Lunorett, car repairman, has been promoted to the 
position of gang foreman, car department, of the Pennsylvania 
at Renovo, Pa. 


E. J. Mayer, car repairman, has been promoted to the posi- 
tion of gang foreman at the Wilmington, Del., car erecting 
shop of the Pennsylvania. 


Max Revum has been appointed general car foreman of the 
Michigan Central, with headquarters at Niles, Mich., succeed- 
ing J. J. Nicol. 


J. E. WELCH, general car foreman of the Missouri Pacific at 
St. Louis, Mo., has been appointed general car foreman, with 
headquarters at Kansas City, Mo. 


W. C. Sears, general car foreman of the Wabash at Mo- 
berly, Mo., has been appointed general car foreman, with head- 
quarters at Kansas City, Mo. 


R. H. Cruse, gang foreman at the eastbound repair shop 
of the Pennsylvania at Altoona, Pa., has been promoted to the 
position of assistant foreman, Lucknow car shop. 


C. Hopkins, formerly a carman in the employ of the Mis- 
souri Pacific at Gundon, Ark., has been transferred to Van 
Buren, Ark., as an A. R. A. checker at that point. 


W. L. Jones has been appointed air brake, lubrication and 
car heating engineer of the Illinois Central, with headquarters 
at Memphis, Tenn., succeeding T. W. Kennedy. 


J. J. Nico, general car foreman of the Michigan Central at 
Niles, Mich., has been appointed division general car foreman at 
St. Thomas, Ont., succeeding A. J. Mitchener, deceased. 


‘J. E. Hornpacu, car foreman of the Missouri-Kansas-Texas 
at Muskogee, Okla., has been promoted to the position of gen- 
eral car foreman, with headquarters at Oklahoma City, Okla. 


A. M. Dow, car foreman of the Missouri Pacific at Gundon, 
Ark., has been appointed general car foreman of the St. 
Louis-San Francisco, with headquarters at Oklahoma City, 
Okla. 


E. L. Puerps, car foreman of the St. Louis-San Francisco at 
Oklahoma City, Okla. has been appointed general car fore- 
man, with headquarters at West Tulsa, Okla., to succeed J. S. 
Jowers, resigned. 


T. W. Kennepy has been appointed air brake and car heating 
instructor of the Illinois Central, succeeding F. H. Hinton, 
who has been relieved at his own request. Mr. Kennedy has 
charge of air brake instruction cars 6 and 10. 


A. Routon, A. R. R. checker in the employ of the Texas 
& Pacific at Texarkana, Ark., has been promoted to the posi- 
tion of assistant car foreman, with headquarters at the same 
point. 
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Railway Mechanical Engineer 


J. N. Davis, master carpenter of the Tyrone division of the 
Pennsylvania, has been appointed master carpenter of the 
Cumberland Valley division. 


G. C. Curisty, who has been appointed superintendent of 
the car department of the Illinois Centrai, with headquarters 
at Chicago, has been connected with that road for more than 
31 years. He was 
born at Water Valley, 
Miss., in 1884 and en- 
tered railroad service 
as a painter apprentice 
on the Illinois Central 
at that point in 1898. 
Two years later he was 
transferred to the me- 
chanical department 
and upon the comple- 
tion of his apprentice- 
ship in March, 1904, 
he served until 1911 as 
a machinist and a 
foreman. In October 
of the latter year he 
was advanced to.gener- 
al foreman at Water 
alley, then being 
transferred to Mc- 
Comb, Miss., in Decem- 
ber, 1914. Mr. Christy 
was promoted to master mechanic of the Greenville and New 
Orleans divisions at Vicksburg, Miss. in July, 1917, and in 
1926 his jurisdiction was extended to include the Vicksburg 
Route division. His promotion to superintendent of the car 
department became effective on November 1. 


G. C. Christy 


Cuartes J. Wymer, who has been placed in charge of the 
car department of the Chicago & Eastern Illinois, with the title 
of superintendent of the car department and with headquarters 
at Danville, Ill, was 
born at Jane Lew, 
W. Va., on July 8, 1870. 
After attending the 
State Normal School 
at Fairmont, W. Va. 
for two years, he en- 
tered railway service in 
1891 as freight agent 
for the West Virginia 
& Pittsburgh (now part 
of the Baltimore & 
Ohio) at Sutton, W. Va. 
From 1892 to 1907 Mr. 
Wymer served succes- 
sively with a construc- 
tion company on the 
construction of the West 


—_ Virginia & Pittsburgh 
from Flatwoods, W. 
Va. to Camden-on- 


Charles J. Wymer 5 
Gauley; as ticket agent 


and manager of the 
telegraph office of that road at Weston, W. Va.; on construc- 
tion work in railroad building in Oklahoma; in the ‘mechanical 
department of the Atchison, Topeka & Santa Fe at Raton, 
N. M., and as car foreman on that railway at Trinidad, Colo. 
He entered the service of the Chicago & Eastern Illinois on 
April 1, 1907, as chief clerk to the general car foreman at Dan- 
ville and in the following year was promoted to general car 
inspector. In February, 1912, he was appointed general car 
foreman of the Belt Railway of Chicago and from 1916 to 
1919 was connected with the Grip Nut Company at Chicago. 
In August, 1917, he was appointed superintendent of the car 
department of the C. & E. I., a position which, until the recent 
reorganization of the mechanical department, was under the 
jurisdiction of the superintendent of motive power. The office 
of superintendent of motive power has been abolished. 
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Purchases and Stores 


Joun E. Mananey, who has been appointed general super- 
visor of stores of the Chesapeake & Ohio, the Hocking Valley 
and the Pere Marquette, with headquarters at Cleveland, Ohio, 
has been connected with 
railway purchasing and 
stores departments, 
principally in the west, 
for 35 years. He was 
born at St. Paul, Minn., 
on December 23, 1875, 
and was educated in the 
public schools of that 
city. On November 22, 
1894, he obtained his 
first railway experience 
as a counter boy in the 
general store depart- 
ment of the Minneapo- 
lis, St. Paul & Sault 
Ste. Marie. Five years 
later he became general 
foreman in the store 
department of the East- 
ern Minnesota (now 
part of the Great 
Northern) at West Su- 
perior, Wis. From 1901 to 1916 Mr. Mahaney served suc- 
cessively as storekeeper for the Soo line at Gladstone, Mich.; 
foreman in the stores department of the Chicago, Rock Island 
& Pacific at Chicago; storekeeper of the Southern Pacific at 
Sacramento, Cal.; general storekeeper of the Oregon-Washing- 
ton Railroad & Navigation Company at Portland, Ore.; pur- 
chasing agent of the Spokane, Portland & Seattle, the Oregon 
Trunk, the Oregon Electric and the United Railways at Port- 
land, and general storekeeper of the Norfolk & Southern at 
Berkley, Va. During 1918 and 1919 he acted as supervisor of 
stores of the Northwestern region of the United States Rail- 
road Administration and he was then appointed general store- 
keeper of the Seaboard Air Line, with headquarters at Ports- 
mouth, Va. Mr. Mahaney became superintendent of stores of 
the Chesapeake & Ohio, with headquarters at Richmond, Va., 
in May, 1921, holding this position until his promotion to gen- 
eral supervisor of stores of that road, the Hocking Valley and 
the Pere Marquette. 


John E. Mahaney 


Georce E. JoHNSON has been appointed storekeeper of the 
Boston & Albany, with headquarters at West Springfield, Mass. 


Ernest B. Rockwoop has been appointed general storekeeper 
of the Boston & Albany, with headquarters at West Spring- 
field, Mass. 


L. F. LoHMANN has been appointed assistant purchasing agent 
of the Great Northern, with headquarters at Seattle, Wash., suc- 
ceeding O. H. Wood, deceased. 


S. L. Bogue, assistant district storekeeper of the Southern 
Pacific, at. El Paso, Tex., has been appointed stores inspector, 
with headquarters at San Francisco, to succeed A. Schipper. 


H. C. Pearce, director of purchases and stores of the Chesa- 
peake & Ohio, has been also appointed to a similar position for 
the Pere Marquette, with headquarters at Cleveland, Ohio. 


MicHaeLt L. SHEEHAN has been appointed material super- 
visor of the Boston & Albany at West Springfield, Mass., re- 
porting to the general storekeeper. 


T. E. MEEHAN, division storekeeper of the Gulf Coast Lines 
at Kingsville, Tex. has been transferred to DeQuincy, La., 
as division storekeeper at that point. 
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Railway Mechanical Engineer 


Evprep L. Cartes has been appointed division storekeeper of 
the Northern Pacific, with headquarters at Dilworth, Minn., 
succeeding M. O. Weber, who has resigned. 


J. M. Day, foreman of stores, at the district storehouse of 
the Southern Pacific at West Oakland, Cal., has been promoted 
to assistant district storekeeper, with headquarters at El Paso, 
Tex., to replace S, L. Boque. 


A. SCHIPPER, stores inspector of the Southern Pacific, has 
been promoted to general inspector of stores and supply train 
service, with headquarters as before at San Francisco, suc- 
ceeding J. C. Neph. 


J. C. Nepu, general inspector of stores and supply train serv- 
ice of the Pacific Lines of the Southern Pacific, at San Fran- 
cisco, Cal., has been appointed purchasing agent and general 
storekeeper of Pacific Transportation Securities, Inc., with 
headquarters at the same point. 


Obituary 


T. C. Hopxins, division storekeeper of the International 
Great Northern at Houston, Tex., died on October 30. 


O. H. Woop, assistant purchasing agent of the Great North- 
ern, with headquarters at Seattle, Wash., died in that city on 
October 25. 


Joseru E. Brapy, formerly master mechanic at the Riverside 
shops of the Baltimore & Ohio at Baltimore, Md., died on Sep- 
tember 11. Mr. Brady had been in the employ of the B: & O. 
since October 28, 1884. 


R. W. Bett, retired general superintendent of motive power 
of the Illinois Central, who died on October 14, had been con- 
nected with that road for 41 years and had been in rail- 
way service somewhat 
longer. He was born 
at St. Mary, Ont., on 
October 22, 1865, and 
entered railway service 
as a machinist appren- 
tice. Following the 
completion of his ap- 
prenticeship Mr. Bell 
served on the Great 
Northern and on the 
Northern Pacific as a 
machinist, on the 
former road as a loco- 
motive fireman and on 
the Chicago, Burling- 
ton & Northern (now 
part of the Chicago, 
Burlington & Quincy) 
and the Wisconsin divi- 
sion of the Illinois Cen- 
tral as a locomotive 
engineman. After 11 
years as an engineman on the Illinois Central Mr. Bell was 
advanced to traveling engineer of the St. Louis division in 
1899, in which position he remained until the following year 
when he was appointed general foreman of the Kentucky di- 
vision, with headquarters at Louisville, Ky. In 1901 he was pro- 
moted to master mechanic of the St. Louis division, with head- 
quarters at East St. Louis, IL, then being transferred to the 
Iowa division, with headquarters at Waterloo, Towa, in 1903. In 
1908 he was further promoted to assistant superintendent of ma- 
chinery, with headquarters at Chicago, and in the following 
year he became superintendent of machinery. Mr. Bell was 
promoted to general superintendent of motive power of the 
Illinois Central at Chicago on July 1, 1913. 


R. W. Bell 
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RED STEEL Handle 


Hardened and toughened by Walworth’s Pyro- 
chron process, the new Master Stillson is 502; 


For 60 years the Standard stronger than even the famous old Walworth 
Stillson. You'll know it by the red handle. 
Railroad Wrench With steel handles in sizes 6 to 48 inches. 
Ma With wood handles in sizes 6 to 14 inches. 
mdti Walworth Company, General Sales Offices: 51 East 42nd St., New York 
in e Plants at Boston, Mass.; Kewanee, IIl.; Greensburg, Pa.; and Attalla, Ala. 
o eolo . . . Distributors in Principal Cities of the World . . . 
Walworth Company Limited, 620 Cathcart St., Montreal, P. Q. 
\ Walworth International Co., New York, Foreign Representative 
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Channeling Rods... 


The power and ruggedness of 
the heavy Ingersoll Horizontal 
Spindle Milling Machine make 
possible the use of very heavy cuts 
and high feeds on such work as 
slabbing, edging, and channeling 
locomotive rods. 

The machine shown here is 54 
inches wide and 16 feet long, 
driven by a 75 horsepower motor. 
It is equipped with Ingersoll uni- 
versal fixtures which greatly in- 
crease the efficiency of the ma- 
chine, both by cutting down load- 
ing time, and also by giving 
greater support for the heaviest 


cuts. This machine holds two of 
the largest rods for slabbing or 
channeling. Smaller machines of 
the same type, holding one big 
rod or two smaller ones, are built 
for shops that do. not have such 
heavy rod work. 

Other Ingersoll machines and 
equipment are built for rod ending 
and contour milling, milling driv- 
ing boxes, shoes and wedges, and 
other operations found in locomo- 
tive shops. They are described in 
Bulletin No. 46 “Ingersoll Equip- 
ment for Railroad Shops.” Write 
for a copy. 


Jhe Ingersoll Milling Machine Company 


Rockford.. Milling Machines ana Special Machine Jools. WWinois 


Ingersoll 


Vol. 103 


Published monthly by Simmons-Boardman Publishing Company, 34 North Crystal Street, East Stroudsburg, Pa. 


March 10, 1928, at the post office at East Stroudsburg, Pa., under the act of March 3. 18 


Number 12 


Entered as second class matter. 
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Good Arbors and Collets 


Reduce Expenses 


Brown & Sharpe Arbors and Collets are made to last 
and retain their accuracy under hard service. ‘They are 
of tough, heat treated steel especially selected for the re- 
quirements and are designed for the greatest rigidity: 
They permit your cutters to do their best and most rapid 
work and so reduce production expenses. 


There may be much difference in the quality of two 
arbors or collets without noticeable difference in their 
appearance. To a large extent, you must rely on the 
reputation of the manufacturer and the known perform- 
ance of his tools. We use daily in our own plant thou- 
sands of arbors and collets of all types.and have ac- 
cumulated, through nearly a century, data valuable in 
making: arbors and collets to satisfy the exacting de- 
mands of modern quantity production, 


When you want an arbor or collet for a long life on ` 
heavy work—one which will retain its accuracy and keep 
production costs low—get a Brown & Sharpe! 


Catalog No. 31 lists our complete line of arbors and. 
collets. Keep a copy on hand for reference. Brown & 
Sharpe Mfg. Co., Providence, R. I., U. S. A. 


t1 


BROWN & SHARPE 
BS ARBORS and COLLETS [PS 
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»CME 
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Range from 34" to 5" 
FORGING SERVICE 


Fast 
Accurate 
Economical 


HETHER the Acme is heading bolts, forging wedge 
bolts, wrist pins or other locomotive forgings you 
are assured—fast—accurate—economical production. 


Extreme simplicity of design and handiness of control give 
this machine an operating convenience that has proved 
valuable in delivering more work at a much lower unit 
cost. Accuracy and uniformity of Acme forged parts 
speed up and reduce machining costs and save on material. 


Send for our descriptive catalog. 


The Acme Machinery Company 


Cleveland, Ohio 
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JONES & LAMSON 


Better, because 
they must be 
to pass 
Comparator 
inspection 


At lower cost, because 
with the J&L Die, with 
its ground and lapped 
chasers, the proportion 
of acceptable threads is 
greater than any other 
die can produce. 


JONES & LAMSON MACHINE COMPANY . 
Springfield, Vt. 
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Announcing 


Direct R epresentation 
for NILES TOOLS 


in Pittsburgh 
1723 Grant Building 


New York 
454 New York Central Bldg. 


D etro 1 t ë 
Curtis Building 


Chicago“ 


1853 Chess Daily News Bldg. 


and Selling Agents in all the Principal Cities 


= The Niles Tool Works Coma Hamilton, Ohio 


Division General Machinery Corporation of Delaware 
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“The GEL Method 


Standard Machines 
for Special Jobs — 


A pasar another real saving in the G & L Method. Take 
any job that requires face milling, boring, or drilling 
on one or more faces of the work. With individual machines, 
special fixtures, and oftentimes special machines must be 
used for each operation whereas with the G & L Method 
one machine does the whole job. Furthermore, many special 
pieces can be worked up fast and accurately in the same 
machine. 


Think of the money in machine investment alone, not to 
mention the floor space and time in operation this means. 


G & L No. 45 
High Power Precision 
Horizontal Boring, Drilling 
and Milling Machine 


IN HORIZONTAL BORING, DRILLING AND MILLING 


LEWIS MACHINE TOOL CO. Fond Du Lac, Wis. 
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A Portable Boring Bar for Each Job 


Reduces Locomotive’s “Out of Service” Hours 


A PORTABLE boring bar for boring trated below is capable of boring 16 valve 
cylinders and a separate boring bar chamber bushings per day. It bores both 
for boring valve chamber bushings speeds bushings at one time—is automatically 
locomotive repairs and reduces costs. You centered and can be stopped at any time 
eliminate delays in schedules due to cyl- without leaving tool marks on the bush- 
inder and valve chamber boring opera- ings. Your shops and roundhouses should 


tions. be equipped with these handy time saving 
The new valve chamber boring bar illus- tools. 


H. B. UNDERWOOD CORP. 
Philadelphia, Pa. 


The Underwood Double Head 
Valve Chamber Boring Bar. 


Write for catalog. 


UNDERWOOD 


PORTABLE TOOLS 


For Locomotive Repair Shops 


Underwood Tools 
for railroad shops 


Valve Chamber Boring 


ars 
Cylinder Boring Bars 
Crank Pin Turning 
Machines 
Air Pump Boring Bars 
Slide Valve Seat 
Turning Machines 
Pedestal Milling 
Machines 


Write for Catalog 
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No LEAKERS—if you use LANDIS! 


Air and steam lines threaded on Landis Pipe and Nipple Threading Machines 
will hold pressure. The Landis-cut thread is always clearly cut. It is correct for 
form and accurately tapered for its entire length. 


The Landis Pipe and Nipple Threading Machine is a high production tool—as 
is attested to by the fact that the majority of successful Nipple Manufacturers use 
Landis exclusively. 


A Landis is quickly and easily set up because many chasers changes are elim- 
inated by the wide range of pipe sizes covered by one set of Landis Chasers. 


Its operating cost is low. This is due to the reduction in die costs effected by 
the Landis Chaser and to a lower production cost secured by higher operating 
speeds. 


A Landis Pipe and Nipple Threading Machine will enable your pipe shop to 
produce better work—more cheaply. 


Write us today for details. 


LANDIS MACHINE COMPANY 


Waynesboro, Penna. 


Detroit Office: 5928 Second Blvd. 
Cleveland Office: 504-505 Marshall Bldg. 
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Why Many 
Machinists 
Prefer the 
Monarch 
16-Speed Lathe 


TOS new Monarch Helical-geared Timkenized 16-Speed 
Lathe is a favorite with operators who work with the 
new cutting tools and who handle difficult jobs that require 
a wide range of speeds . 


. .. Because the extreme flexibility diameter of the work and the 
of the 16-speed lathe makes it pos- class of material being used); 
sible to do a better job—in less .. , Because 16 speeds are obtained 
time; with only 14 gears; 

... Because there is twice the ... Because it is absolutely impossible to engage 

chance of securing the most eco- two conflicting gear ratios; 

nomical operating speed than on ... Because the 16 actual rates of speed are, in many in- 
an 8-speed lathe (considering the stances, the ideal speeds. (See the above chart). 


Production executives who want lathes with speeds 


adaptable to every job—write for bulletinon the new 
Monarch 16-Speed Helical-geared Timkenized Lathe. 


THE MONARCH MACHINE TOOL CO, Sidney, Ohio Boron. iie 


3 
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/ SMOOTHER. . QUIETER.. MORE POWERFUL 
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Phantom View Showing Jack Pulling Cylinder Bushing into Place 


Why strip cylinders of Lagging and Sheathing to Rebush? 
Why run chances of cracking cylinders by heating to rebush? 


When this can be eliminated by use of 


The “Wasco” Hydraulic Pulling Jack 


A self-contained unit that will work on any type of power. 


Send us your problems and we will show 
you how to save time—labor and money 


We build other standard tools for use in Railroad Shops 


Riley Axle Straighteners Spring Assembling Presses 
Bushing Presses Spring Banding Presses 
Bending Presses Spring Testing Presses 
Crank Pin Presses Wheel Forcing Presses, etc. 
Box Forcing Presses Pit Jacks and the new Four 
Walter Stock Adjusting Screw Electric Drop Pit 


Machines Table 


Write for Catalogs 


THE WATSON-STILLMAN CO. 


116 Washington Street ‘ i New York City 
: Pittsburgh—Union Trust Bldg. 

Chicago, 228 N. La Salle St. : ` Richmond, Va., 1039 Mutual Building Philadelphia, Widener Building 

Cleveland, 2501 W. 3rd St. St. Louis, 705 Olive St. 


Detroit, 2970 W. Grand St. 


ahi 
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FORGING 
ECONOMY 


Minute inspection and rigorous testing 
of forgings has always played an all 
important part in the American Loco- 
motive Works at Dunkirk, N. Y. 


The forging is done with the greatest 
care for otherwise, all of the inspection 
and tests can be undone, if the metal 
is not worked to the very center with- 
out fracture. In Dunkirk they make 
sure there are no fractures that will 
later cause failures in service, by using 
a United High Speed Steam Hy- 
draulic forging press which insures the 
working of the metal throughout the 
entire section, a forging economy you 
cannot enjoy without this machine. 


United Engineering 
& Foundry Co. 


Pittsburgh, Penna. 
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Iron Workers 


Up Goes Production. 


—that’s the story every time a Buffalo 
Universal Iron Worker replaces other 
equipment. And it’s the story here in 
the plant of The Eastern Bridge & Con- 
struction Company of Worcester, Mass. 


Their No. 4% Universal Iron Worker has 
been in service since 1925 and has given 
perfect satisfaction in every way. As 
the illustration suggests, it is worked at 
full capacity almost every second of the 
shop’s 55-hour week, and has demon- 
strated an ability to handle any extreme 


of production with consistent speed, effi- 
ciency and economy. 


At the time of the photograph the ma- 
chine was punching 2” x 2” x 14” angle 
iron, shearing 4” x 4” x 3%” angle iron 
and cutting 12” x 24” x 3%” boiler plate. 
By itself, the No. 4% Universal Iron 
Worker is a machine of unusual versa- 
tility. Equipped with special tools, it can 
be applied to any metal work in a shop 
of this kind. 


Write us about your metal work. There 
is a Buffalo machine that can make it 
more productive—more profitable. . 


Buffalo Forge Company 


184 Mortimer Street, BUFFALO, N. Y. 


IN CANADA: Canadian Blower & Forge Co., Ltd., Kitchener, Ontario. 
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PLANERS 
Open Side, 
Double Housing 


BORING MACHINES 
MILLING MACHINES 
DRILLING MACHINES 

e 
HEAVY DUTY 


MACHINE TOOLS 


For Industrial and Railroad 
Shop Service 


e 


SPECIAL PURPOSE 
MACHINES 


MANNING, 


Fi, 
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NO OFFENSE 


was meant - - - 


SMALL shop listed on our records as 
operating a Putnam Double Housing 
Planer was visited by one of our Sales 
Engineers. A patriarch received him pleasantly 
until the representative solicited the sale for a 
new planer. Then the old chap’s manner changed. 


“Why buy a new planer when the old one is still working perfectly? 
It’s only between 50 and 75 years old.” 


Since that planer was delivered, Putnam Planers have been re-designed 
again and again incorporating each and every new proven development. 
Today Putnam Planers are the happy combination of the quality of 
seventy-five years ago with the latest planer developments. 


Putnam Planers are long lived, but more important, they do their 
work accurately, quickly and with minimum maintenance expense. 
Have one of our Engineers call and point out their many new features. 


Manufactured at 
PUTNAM MACHINE WORKS, Fitchburg, Mass. 
Owned by 
MANNING, MAXWELL & MOORE, Inc. 
General Offices: 100 E. 42nd St., New York City 


Branches: Chicago Detroit Philadelphia St. Louis 
Representatives: 
Arch Machinery Co. Overkamp Machinery Co. International Equipment Co., Ltd. 
1005 Park Bldg. Rialto Bldg. Royal Bank Bldg. 
Pittsburgh, Pa. San Francisco, Cal. Montreal, Cana 


MAXWELL & MOORE, Inc. 
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Where Power Counts—Choose AJAX 


HERE power is a determining factor, Ajax Heiti Puty pant ee i 
Upsetting Forging Machines are the logical choice. 


Power because of the twin flywheels and twin gears, which 
drive the crankshaft i in constant rotation. ` 


é 


Power becdtine of the drop E stop motion mechanism 
which connects these powerful moving parts with the slides 
converting a maximum of stored-up energy into useful work. me 


Both are exclusive Ajax Features and both are paramount - 
considerations in a judicious choice. 


THE AJAX MANUFACTURING COMPANY 


621 Marquette Building C LE V E L A N D 1369 Hudson Terminal Bldg. 
Chicago , New York, N. Y. Re 
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50% Savings 


Cylinder Bushings 
andotherV.T.L. Jobs 


WwW ITH a High Bed 54” Vertical Turret 
Lathe you can bore your cylinder bush- 
ings and turn them at the same time—a sav- 
ing of at least 50% over former methods. 


Realizing that there are very few shops with 
enough work to keep one machine busy on 
cylinder bushings BULLARD engineers have 
designed this unit for rapid conversion into 
a standard V. T. L. 


Here is a unit that can be kept busy every 
working day throughout the year—its rugged 
design makes it especially adapt- 
able for those heavy jobs; cylinder 
l heads, piston heads, bull rings, 
oe crossheads, small wheel centers, 

ere etc. 


The production capacity of this 
BULLARD insures big profits 
from the investment — remember 
the 54” High Bed Vertical Turret 
Lathe on this year’s requisition. 


The Bullard Company 


Bridgeport Connecticut 
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SELLERS 


RAILWAY SHOP TOOLS 
> 


The SELLERS CAR WHEEL BORER 
The SELLERS CAR WHEEL LATHE 
The SELLERS DRIVING WHEEL LATHE 
The SELLERS DRIVING BOX BORER 


Also 


Planers; Planer Type Milling Machines; 
Boring and Turning Mills; Floor Boring 
Machines, both floor plate and planer 
type; Drill Grinders ; Tool Grinders ; Loco- 
motive Injectors, etc., etc. 


WM. SELLERS & CO., Incorporated 


1600 Hamilton Street Philadelphia 


The SELLERS Car Wheel Lathe 


The SELLERS Driving Wheel Lathe 


MORTON JOURNAL BEARING FINISHING MILLER 


It finishes accurately the bearing surface, 
fillet and end of A. R. A. Standard Journal 
Bearings in one operation. It is the most 
efficient tool built for finishing new or re- 
claimed bearings and will 
help to eliminate costly hot 
boxes and train delays. 


SPECIFY YOUR BEARINGS TO BE BROACHED OR FINISHED ON A MORTON 


View on left shows the 
journal bearing on car- 
riage ready to be placed 
underneath cutter. View 
on right shows the bear- 
ing in position and being 
raised to the cutter for 
finishing. This operation 
is completed in a few 
seconds and the bearing 
is a finished product 
ready for service. 


Why use several machines and operators to do what one Morton will ac- 
complish. Let us send full data on this production tool. Reference 11 R. 


MORTON MANUFACTURING COMPANY, Muskegon Heights, Mich. 
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Be they thread 
narrow aisles, take 
grades easily, turn sharp 
corners, stand up under 
overload, ride rough 
floors without jarring 
the load, and are safe for 
even a novice to operate, 
Baker trucks, tractors 
and cranes have been 
accepted by hundreds of 
companies as the best and 
surest waytospeed up pro- 
duction and save money 
in material handling. 


ELECTRIC TRACTORS AND TRUCKS 


REG U SPAT OFF 


Baker Inductrial) Tench Diagn. ge ———— 
Baker Industrial Truck Division of THE BAKER-RAULANG COMPANY, Cleveland 
—— EE RARER RAULANG COMPANY, Cleveland | 


20 RAILWAY MECHANICAL ENGINEER - Decemser, 1929 


HYDRAULIC 
TOOLS anb MACHINERY 


FOR RAILROAD, LOCOMOTIVE AND CAR SHOPS 


We build a complete line of up-to- 
date hydraulic tools designed for effi- 
ciency and economy in operation. 


Our standard hydraulic tools are 
manufactured in all sizes and types, 
and comprise: 


Four Column Flanging Presses 
Sectional Flanging Presses 
Riveters 

Bushing Presses 

Wheel Presses 

Crank Pin Presses 

Bending Presses 

Forging Presses 


Punches 
1500-TON FOUR COLUMN . ‘Shears 
FLANGING PRESS Spring Machinery 
Accumulators 
Pumps 


Our experience, extending over a 
long period of years, together with 
our excellent shop facilities also en- 
able us to design and build hydraulic 
machinery to meet any special re- 
quirements. 


Our illustrated catalogues “Hydrau- 
lic Machinery” and “Hydraulic Valves 
& Fittings” mailed upon request. 


HYDRAULIC DRIVING WHEEL HYDRAULIC 
PRESS BUSHING PRESS 


& OPERATING 
VALVES 


zai R D.WOOD&CO 


ESTABLISHED 1803 


PHILADELPHIA,PA. 


CAST IRON | 
PIPE,HYDRANTS | 
AND | 
VALVES 
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‘Railroad n 


DLRM Demands Extreme 
m Fim h Dependability! 


tt | D 


Stop friction wear by grinding and you will 
be surprised at the increased dependability 
and efficiency of your rolling stock. 


Grinding produces a mirror-like finish; 
thereby reducing the possibility of hot boxes. 
Grinding prolongs the life of piston rods, axle 
journals, valve yoke stems, crank pins and like 
parts. Grinding saves material. Grinding takes 
minutes where rolling takes hours. Grinding 
means less time in the shop—more time in 
active duty. 

Progress, then; demands the use of .the 
grinding machine in the railroad shop. And 
the Landis Hydraulic Gap Grinder is the very 
machine to fill the need. 


Ask for Catalog I-28 as the first step in 
learning more about this modern, cost-reducing 
grinder. 


TOOL COMPANY 
WAYNESBORO ~ PA. 


DETROIT 


CHICAGO NEWARK PHILADELPHIA 
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60 SECONDS 
FLOOR TO FLOOR 


PAIR of wheels a minute-—is 

average demounting perform- 
ance with a Chambersburg High 
Speed Duplex Car Wheel Press. 
Mounting time is 90 seconds, floor 
to floor. With full hydraulograph 
readings, two and three-quarter 
minutes a pair. 
Speed is the outstanding quality of 
the Chambersburg Duplex Wheel 
Press, but it is also remarkable for 
its solid, substantial construction 
and its small number of moving 
parts. 
Repairs are few. Depreciation nil. 
The whole mechanism is directly 
accessible. Cylinders are of one 
sizévand packing interchangeable. 
One man operates all controls. 
There is but one motor and one 
pump. 
Its design will repay the study of 
anyone who is working to boost 
production. The Chambersburg- 
National representative can give 
you all details. 


CHAMBERSBURG | 
ENGINEERING CO. | 


Chambersburg Penna. 
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Sold by 


CHAMBERSBURG-NATIONAL 


COMPLETE FORGING EQUIPMENT 
CHAMBERSBURG, PA. TIFFIN, OHIO 


NEW YORK, 152 W. 42nd Street CHICAGO, 565 W. Washington Street 
DETROIT, 2457 Woodward Avenur 
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3 simple Suggestions 
for 'T'elephonin g between Cities 


MECHANICAL ENGINEER 


Call by number, whenever 


you can 


Call 


Here are three simple suggestions that are 
almost sure to help you in getting the most 
out of your telephone calls between near and 
distant towns. 

Call by number, whenever you can; it will 
save your time. It is useful to know the number, 
especially for calls that you may make fre- 
quently. ‘‘Information’’ will gladly give you 
the number of any person or concern you wish, 
so that you can make a note of it for the 
future. It is a convenience to your customers 
‘to print your own telephone number on your 
letterhead. 

Make your calls when the men you 
want to reach are likely to be less busy. 


ing the less crowded 
hours of the bussney day 


into the mouthpiece 


Try calling before 9.30 in the morning, be- 
tween noon and 2, or shortly after 4. 

Third, speak distinctly into the telephone, 
keeping your lips close to the mouthpiece. A 
natural speaking voice such as you use in talking 
to a man across your desk makes distant calls 
as clear as local calls. 

Remembering these three points will make 
your telephone service easier and better than 
ever. 

Inter-city calls are ideal for making appoint- 
ments. Following up visits. Clearing away mis- 
understandings. Completing buying and 
selling transactions. Bell Telephone Service 
is Convenient . . . Economical . . . Universal. 
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PELS SHEARS & PUNCHES 


A favorite type among Railroads: 
It punches—shears plate and flats—cuts angles square and on bevel, also 
rounds, squares and tees—all without change of tools, Also cuts beams, chan- 
nels, tees, ete. with separate knives without disturbing set-up of other tools. 


RAILROADS 


use Pels Shears and Punches in 
ever increasing numbers. On many 
lines they have become practically 
standard equipment. The frames 
of all Pels machines are of guar- 
anteed unbreakable steel plate 
construction originated by us 30 
years ago. A wide variety of com- 
bination and single unit types fills 
every requirement. 


Also: 
Gate Shears, Scrap Shears, Beam 
Shears, Copers and Benders 


Spiniag Shear and Punch, Angle, ue Son Largest manufacturers of punching 
Tee Cutter—a very popular machin and shearing machines in the world. 


SHEARS—PUNCHES—HEAVY PRESSES 
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Railroad Tools 


you'll find in busy 


Get Acquainted 
With the 
Consolidated 


Bo and Turning Mills 
Spec rills, etc. 

ultiple Spindle Drills 

Vertical i 

Threading Machines 

Taper Bolt Turning Machines 


NEWTON 
Horizontal Milling Machines 
ing Mac 


D 
Column Facing Machines 
Rotary Planers, 


ers, etc. 


MODERN 


M Quick-Change Drill Chucks 
Bell Opening D Die Heada : 


g Mac 
Tae Tost Sailing C Cutters 
Threading Machines 
Self- Palen, a Stid. Setters 
Collapsible C. 


Con N 


Make CONSOLIDATED 
Headquarters—wve are specialists in the building 
of Railroad Tools. 


‘COLBURN - NEWTON - HILLES & JONES - MODERN 


ONSOLIDATEL 


Railroad Shops 


your Machine Tool 


Journal Truing and Axle Lathes—Crank Slotters 
Car Wheel Borers—Lathes—Tire Mills 
Vertical Boring Mills—Planers 

Crank Planers—Rod Boring Machines 
Rail Drills—Rod Milling Machines 
Link Grinders—Drill Presses 
Cylinder and Valve Chamber Boring Machines 
Punches, Shears and Plate Shop Equipment 


—all special tools—designed and built expressly 
for railroad shop service. They are not merely 
machine tools adapted to railroad work—but 
Railroad Tools backed by nearly three-quarters 
of a century of experience in the design and build- 
ing of machine tool equipment to meet the special 
needs and requirements of the progressive loco- 
motive and car repair shop. 


We will gladly send you complete information 
covering the entire Consolidated Line. If you 
have a special problem—our engineering depart- 
ment is at your service. 


Write for literature. 


eee 


CONSOLIDATED MACHINE TOOL CORPORATION of AMERICA, Rochester, N. Y. 
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CUTTER vs. MACHINE 


A MILLING CUTTER THAT 
WILL TAX THE MACHINE 


EXTRA EXTRA HEAVY DUTY 
FACE MILL “OK” PATENTED 
TYPE IS SHOWN IN THE CUT 


ILLING operations can be speeded up if 

cutters made sturdy enough are selected. Why 
not have the margin of safety on the cutter side for 
a change? Special designs can be had with the 
“OK” Patented features. 


“OK” Tools are more than tools—they are a System 
whereby shop conditions are improved in many 
ways by their adoption. Each machine has its set 
and tools for different operations are changed in a 
Lathe Wheel Set few seconds by simple lock adjustment. Tools come 
ground and tempered ready for immediate use. This 
feature alone insures constant machine operation. 


“MORTON” SHAPER 
m STANDARD “OK” SET 
FOR “MORTON” 
SHAPER is considered 
proper tooling for all railroad 
shops. This same system of 
: tooling can be had for all type 
machines. 


Our Service Department will gladly explain 
“OK” Standard Shaper Set or demonstrate at your request. 


Sole British Representative i TOOLS FOR 
Richard Lloyd & Co., La. —— LAHE TOOL ar aha AEE 
y e, . — Boring Mills — Inserted 
Birmingham, England. CO.: NC. 


Tooth Milling Cutters 
SHELTON, CONN,, U. S. A. 


a/g 
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A New Unit for the Effective and Safe Lighting 


of Steam and Electric Railway Service Pits 


The Benjamin Pit Lighting Unit is designed for 
installation in the side walls of the service pit, for the 
effective lighting of the underbody of the car as well 
as the pit itself. 


The heavy cast-iron body sets back in the masonry 
permitting full use of the working area, adding 
greatly to the freedom of movement and the safety 
of the workmen. 


The Pit Lighting Unit is built especially for rail- 
way service pits. It is impervious to water, gas or 
other corrosive elements. A heavy cast-iron body 
and cover frame securely houses the 
lamp and reflector. A strong brass wire 
guard protects the Pyrex heat-resisting 


glass cover from accidental breakage from contact 
with a spanner or other heavy tool. 


The lighting reflector is of porcelain enameled 
steel of a special trough shape design. It has a wide 
lateral distribution to build up illumination between 
units and accommodates either 100 or 150-watt 
lamps. 


Ample wiring space is arranged for the entrance 
of conductors, and provision is made for the easy 
removal and replacement of lamps. 


Many other important and interesting features are 
described in a special bulletin which 
will be sent on request. Write for it 
today. 


Benjamin Electrice Mig. Co. 


General Offices 


and Factory 


Des Plaines, Ill 
(a Suburb of Chicago) 


Divisional Offices and Warehouses 


New York 


Chicago San Francisco 
247 W. 17th St. 111 No. Canal St. 448 Bryant St. 
= id -FFI PE | ie 


AN 
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LONGER-HEAVIER-FASTER TRAI 
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Loa condition of track, resulting from modern methods 
of track maintenance, is one of the prime factors enabling 
the safe operation of power units of sufficient capacity to 
handle the longer, heavier trains necessary to take care of 
increasing freight business. Faster movement of heavy trains 
materially increases the capacity of the railway plant and 
is an important contribution toward the betterment of rail- 
way earnings. 

The Oxweld Railroad Service Company, by supplying the 
oxwelding needs of a majority of the Class 1 railroads of 
the country is helping in the constant improvement of 
maintenance methods. 


THE OXWELD RAILROAD SERVICE CO. 


Unit of Union Carbide and Carbon Corporation 


UCC) 


NEW YORK CITY CHICAGO 
Carbide and Carbon Bldg. Carbide and Carbon Bldg. 
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T’S A BRUBAKER 


Now 

I Know 
my troubles 

are over 


HE mechanic knows that Bru- 

baker Taps hold their edge for 
long periods of service that break- 
age is negligible and that replace- 
ments are few and far between. 


He knows too, that he can make a 
better showing because Brubaker 
Spiral Fluted Staybolt Taps make 
cutting easier and faster, assuring 
more holes per hour with less 
effort. 

So complete is the Brubaker econ- 
omy that those responsible for 
keeping maintenance low and pro- 
duction high should specify Bru- 
baker. 


Write for 
detailed information 


BRUBAKER 
Originators of the Spiral Fluted Staybolt Tap 


Patent No. 1,434,870. Avoid imitations. 
Also manufacturers of all style taps, reamers 


AGWE BRUBAKER 'BR0s¢ 
otro WP raps bins REAMERS © Nomi a 
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LUNKENHEIMER 


“R.R.REGRINDING’ 


GLOBE ANGLE VALVES 
2501b.W.S.P. 


The satisfactory results obtained in actual 
service have created a steadily increasing 
demand for Lunkenheimer “R. R. Regrind- 
ing” Valves. 


Several of the large Railroad Companies 
have standardized on these valves for 4oco- 
motive and general shop and yard’ service. 
By thus Standardizing they minimize stock 
requirements, facilitate repairs and simplify 
ordering and handling. 


Seating surfaces ¥are regrindable and all 
parts, including*bronze disc are renewable. 
Seat faces can be réground and parts renewed 
without removing valve from pipe line. 
Stuffing box is repackable under pressure. 
Gland is provided in all sizes. 


Lunkenheimer ‘‘R. R. Regrinding’’ Valves 
embody all the factors which insure continu- 
ous satisfactory service with infrequent delays 
for repairs and replacements. The low main- 
tenance expense insures low valve cost. 


Lunkenheimer Valves and Engineer- 
ing Appliances for Railroad Service are 
fully described and illustrated in booklet 
No. 521 G. E. Write for a copy. 


“R. R. Regrinding” 
Angle Valve 


THE LUNKENHEIMER ES. 


QUALITY" 
CINCINNATI, OHIO. U. S. A. 


NEW YORK CHICAGO BOSTON PHILADELPHIA 
PITTSBURGH SAN FRANCISCO LONDON 


EXPORT DEPT 318-322 HUDSON ST. NEW YORK 


LUNKENHEIMER 


ALN ES 


3-67R-75 
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Amazingly eens was Hercules; but noted far more 
was he for his ability to conquer tasks that his lesser 
kindred: could not master . . + + 


Slaying the Nemean lion . . . . taking alive a mon- 
strous wild bull devasting Crete . . . . a mighty doer 
of deeds was he after whom Hercules Air Tools was named. 
9 Like their name-father, Hercules Air Tools also conquer 
tasks that others cannot master. Their strength is abund- 


A Hercules for-test Pe aes À ; 

. $ Ai ant, yet less air is used. They yield. continuous high-speed 

if you wish it---or i ‘ : ae ; 

E E EA production without heating or vibration. Invariably they 
me * : win comparative tests, because of correct rotary action---no 
ae Hes Jour vegum pistons, no toggles, no reciprocating parts. § This true 
meN: pioneer of really successful air tools merits a chance to prove 


its powers. Put Hercules on the job---and get it done! 


The Buckeye Portable Tool Co. 


DAYTON » OHIO U.S.A» 
GRINDER S a SANDERS 
DRILLS BUFFERS 


MNUTSETTERS SCREWDRIVERS 
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WHEREVER STEEL IS 


JOINED TO STEEL 


—satisfactory at every angle 


One characteristic of G-E Type “F” electrode in- 

variably pleases welding operators. Type “F” can be 

applied at any angle—flat, horizontal, vertical, or 

overhead—with satisfactory results. Locomotive 

parts, sometimes difficult to reach, are easily welded 

by Type “F” because its arc stability is little affected 
_ by the position in which it is held. 


Let your welding operators show you the superiority 
of Type “F”. It will easily prove that its good quali- 


For simplicity, reliability, and 


ties make welding easy. Type “F” penetrates deeply, ease of operation, G-E arc-welding 
flows smoothly, and deposits evenly. Welders like it. avaliable E p ii ooa 
Considering, too, that it produces tough, lasting welds for either hand or automatic oper- 


s š $ È A ation—for one or more operators. 
.and is fairly priced, you also will be convinced that : 


Type “F” is satisfactory from every angle. 


Learn more about G-E welding electrodes from the 
G-E Welding Electrode Distributor near you or write 
to Section E-5112, Merchandise Department, Gen. 
eral Electric Company, Bridgeport, Connecticut 


550-514 


JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY SATURDAY AT 9 P.M., E.S.T. ON A NATION-WIDE N.B.C. NETWORK 


GENERAL ELECTRIC 


MERCHANDISE DEPARTMENT, BRIDGEPORT, CONNECTICUT 
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BALL BEARING 


AIR DRILLS 


Cleco Motor Construction Reduces Cost of Upkess 


CLECO MOTOR ASSEMBLY 


The Cleco Motor Assembly shown in 
the engraving clearly shows the sim- 
plicity of design and accessibility to 
Motor parts of Cleco Air Drills. Every 
revolving part in the Cleco Air Motor 
is mounted upon Ball Bearings, this 
type of construction admits of high 
speed and minimizes friction. 


The “One Piece” Ball Bearing Connect- 
ing Rods eliminate such non-essential 
parts as Studs, Nuts, Caps and Toggles 
entirely, thus reducing up-keep in 
service and greatly increasing the effi- 
ciency of the Air Drill. 


Cleco Drills have great power in a compact body. They 
are sturdy in construction and give long service. 


Made in 36 styles and sizes, Reversible, Non-Reversible 
and Compound to suit all classes of work. They are 
especially adapted to Railroad work. 


The No. 3N—Non-Reversible Drill illustrated is a strong 
and sturdy machine for general work. Weight 41 lbs., 
Reaming speed 500 R.P.M., capacity 114 in. drilling in 
steel, 1 in. reaming. Fitted with No. 3 M.T. socket, Snap 
or Twist throttle handle. No. 3N CLECO DRILL 


CLECO PRESSURE-SEATED AIR VALVES 


Require No Attention After Installation 


Cleco Valves: Have but 3 parts—Body, Plug, and Handle, have no Packing, 
Springs, or Discs. 

Cleco Valves: Are made pressure tight by the air pressure itself—air does not 
touch the seat. : ; 


Cleco Valves: Once installed stop all valve leakage, save time of men repacking 


1 : 
vave BOWES “QUICK-ACTING” HOSE COUPLING 
STANDARD EQUIPMENT EVERYWHERE 


a 


Style R. A. 


+ 


Absolutely Instantly 

Air-Tight Connected 

under all or Disconnected 

P 4 with 14-1 Style S. R. 


Shows Neverslip Clamps Attached to Bowes Couplings 
Write for Catalog No. 27 (Pocket Edition) 
Branch Offices in All the Large Cities 
THE CLEVELAND PNEUMATIC TOOL CO., 
i Cleveland, O., U. S. A. 


Agents for British Isles 
John MacDonald & Co., Pollokshaws, Glasgow, Seotland Style F. W. L. 
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Jenkins VALVES ARE ALWAYS MARKED WITH THE “DIAMOND” 


Fig. 106, Jenkins Standard Bronze Globe Kalve, screwed, in booster test steam irae, 


Hard service and hard knocks 
...all in the day’s work 


It is the job of this Jenkins Fig. 106, the steam flow and easy operation. 

AE a p Sia cit to ng SM The body of a Jenkins bronze valve is cast 
i< Ow o A n as gostot ge ine. of pure virgin metal. Spindles are of 
ecause of the valve’s exposed location manganese bronze. Machining is accurate, 
near the ground, hard knocks are all part and threads: clean cut: 


of the day’s work. 
There is a Jenkins Valve in bronze or iron,- 


But the inherent strength of Jenkins en- in standard, medium or extra heavy pattern 
ables this valve to discharge its duties ef- for practically every railroad requirement. 
ficiently. It provides accurate control of Obtainable through supply houses. 


JENKINS BROS. 


80 White Street, New York, N.Y. 133 No. Seventh Street, Philadelphia, Pa 
$24 Atlantic Avenue, Boston, Mass. 646 Washington Boulevard, Chicago, IIL 
JENKINS BROS., Limited, Montreal, Canada; London, England 
Factories: Bridgeport, Conn.; Elizabeth, N.J.; Montreal, Canada 


Jenkins | 


VALVES 
Since 1864 
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R-1921 


The Class PRE-2 Compressor embodies the noteworthy features of 
5-step clearance control regulation and synchronous motor drive 


In Step With 
Increased Railroad Efficiency 


Riveting The past year was marked by the tae tie 
ammers greatest operating efficiency ever known Drills 
by the American railroads. This splen- 
did showing is particularly notable, as 
the standards of efficiency have been 
steadily raised year after year. 


In line with this progress, Ingersoll- 
Rand compressors and pneumatic tools 
have contributed their share in various Rod 
phases of operation and maintenance. Grinders 
These machines have likewise reached 
new standards of efficiency and economy 
of operation. Over fifty years’ experience 
in serving the railroads is built into 
Ingersoll-Rand equipment. 


INGERSOLL-RAND COMPANY 


11 Broadway New York City 
. Branches or distributors in principal cities the world over ° 
39 
“Safety-First For Canada Refer—Canadian Ingersoll-Rand Co., Limited, a Motor 
Air Saws 10 Phillips Square, Montreal, Quebec. oists 


sersoll -Rand 
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The SIGMALLOY 222 
SEAT AND DISC 


Decemper, 1929 


300 Pounds 
Working Steam 
Pressure 


RR? 


*Sigmalloy 222: 
A nickel-copper alloy 


Conni improvement—instant 

interest in new ideas—readiness to 
meet new conditions as they arise and 
to anticipate new needs—that is the 
job of a Walworth engineer. The fact 
that he has performed it well and with 
a keen sense of its increasing responsi- 
bility explains why men who really 
know valves are turning more and 
more to Walworth. 


There is scarcely an item in the com- 
plete line of Walworth valves, fittings 
and pipe tools that has not been vitally 
improved in recent years. Changes in 


aa Va 
design, construction, finish: better 
methods of testing: new materials—all 
these cumulative improvements have 
played their part in keeping the Wal- 
worth line in the position of leadership. 


* * * 


Among the valves that Walworth 
makes is this 300 lb. Bronze Globe 
Valve, (with a renewable and regrind- 
ing Sigmalloy 222* seat and disc) 
which for strength and sheer ability to 
stand up under severe service con- 
ditions, has built a reputation wherever 
valves are known. 


WALWORTH 


Walworth Company, General Sales Offices: 51 E. 42nd St., New York 
Plants at Boston, Mass.; Kewanee, Ill.; Greensburg, Pa.; and Attalla, Ala. 
. . . Distributors in Principal Cities of the World . . . 


Walworth Company Limited, 620 Cathcart St., Montreal, P. Q. 
Walworth International Co., 11 Broadway, New York, Foreign Representative 


BRONZE GLOBE VALVE 
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FASTENING 


METAL 


Screwnail 


-.-with 4 times the holding power of ordinary nails 
---made so that it will not bend or break 


OTH common nails and wood screws are 
unsatisfactory makeshifts for fastening 
sheet metal to wood. You'll agree, though, that 
a combination of both would give you an ideal 
device for such work—a device that would 
drive like a nail, but hold like a screw. 


Here it is—the Hardened Screwnail! Combines 
the driving qualities of a nail and the holding 
qualities of a screw. Designed expressly for 
fastening sheet metal to wood. 


You can drive a Screwnail through sheet metal 
into wood much more 
easily and quickly than 
a common nail because 


hole...sharp needle point 
pierces sheet metal with 


PATENTED | JAN 29 


PARKER-KALON CORPORATION 


202-204 Varick Street 


of the hardened needle point. And having 
great tensile and shear strength it does not 
bend or break readily like a common nail. 


Once in, the Screwnail stays in. It will not back 
out or pull out or loosen. Laboratory tests 
prove that Screwnails have over 4 times the 
holding power of ordinary nails. 


Railroad shops everywhere are finding this new 
Nail superior for every job where sheet metal 
must be securely fastened to wood. Try 
them on your own work—we'll provide free 
samples for a test. 
Just tell us what you 
want to fasten. 


New York, N.Y. 


le. PARKER-KALON = 


HARDENED 


===" Screwnails 


thread forms a thread in 
sheet metal and wood. 
Anchors sheet metal se- 
curely to wood. 


iore na, 148215 


TO WOOD 
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The remarkable ability of Genuine Puddled Wrought 
Iron to withstand constant strain and vibration, while 
defying the forces of corrosion, makes it the ideal 
material for stay-bolts and engine bolts, bar none. 


Reading Bar Iron is Genuine Puddled Wrought lron— 
produced in the time-tested way by working together 
fiery, pure pig iron and silicious slag inside a puddling 
furnace. Graded with exceptional care, Reading Bar 
Iron gives you the proved reliability that no substitute 
can have. 


You'll find no “maybe” in the performance or endur- 


ance of Reading Bar Iron. The name “Reading” is your 
guarantee of Genuine Puddled Wrought Iron. 


READING IRON COMPANY, Reading, Pennsylvania 
Atlanta - Baltimore - Cleveland - NewYork - Philadelphia 
Boston - Cincinnati - St.Louis - Chicago - New Orleans 
Buffalo - Houston - Tulsa - Seattle San Francisco 
Detroit - Pittsburgh - Ft.Worth - Los Angeles 
Kansas City 


PRO DP SPRUE R 5 


READING BAR IRON 


GENUINE PUDDLED WROUGHT 


Bar lron that 
Bars None 
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Reading Bar Iron is 
furnished in the fol- 
lowing sizes: Rounds 
12" to 412” in diame- 
ter. Squares 1⁄2” to 
4”. Flats 1” x 1⁄4” to 
10” x2”. Half Rounds 
Y” to 142”. 
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EVERY BUSHING — *::"" 


True 


SIZE-MATIC 
GRINDER 


HE Heald Internal Size-Matic 

Grinding Machine turns out 
bushings uniformly perfect there- 
by eliminating spoilage due to 
misfits. This is made possible by 
an automatic wheel truing device 
which is shown in working posi- 
tion in the above illustration. The 
wheel is trued just before the 
finish cut is taken giving an exact- 
ing finish to each bushing without 
taper, out of roundness or bell 
mouth. 


We will be pleased to send you complete 
information. 


THE HEALD MACHINE CO. 


Worcester, Mass. 


air power cuts the cost, 
and electricity serves new millions 


COST cut on an electrical product may 

bring a million customers. A million 
new buyers in industry—or a million new 
families who wash, iron, sew, clean, refriger- 
ate or exercise, electrically. 

Production processes and machines set the 
growth of the electrical industry. They are 
adopted, when they prove they can cut costs 
—and today, builders of two-thirds of 
America’s electrical equipment use air power 
from Balanced Angle Air Compressors. 

In the plant illustrated, two twin Balanced 
Angle Compressors were bought first. Then 
a third, a fourth, a fifth, followed in quick 
succession. 

While air proved its economy on a swiftly- 
growing list of uses—Balanced Angle Com- 
pressors proved their economy in power, 
maintenance, and floor space. They have 
proved their economy to leaders in every 


industry. They will prove it to you. This Twin Balanced Angle Compressor is direct connected to a 
8 nchronons mtor; mounted on ite own bearings and by cepacia cou- 
tot tl ress ressor 
Why not send now for Catalog 83-J ? sions; 4a slack periodan re. ee eee ee 


S U bbl VAN 


Sullivan Machinery Company 


706 Wrigley Bldg., Chicago 


QT 
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Quicker And More Accurate 


NE railroad reports a 50% savings over previ- 
ous performance since the installation of 
ROOKSBY Motor Driven Cylinder Boring Bars. 


“We only take one cut now” said the General 
Foreman “whereas before, two were necessary to 
insure accurate jobs.” 


“The smooth, powerful drive permits the use of 
heavy cuts at maximum speeds—“less time is re- 
quired for set-ups and the wor!: is perfect.” 


If you are interested in reducing the cost of boring 
cylinders, investigate the time saving features built 
into ROOKSBY Motor Driven Boring Bars. 


E. J. Rooksby & Company 


Manufacturers of Portable Tools for locomotives 


1072 Hamilton St. 


The 1%4-inch head threads 
bolts from 3/8 to 1%-inch; 


the 2-inch head, from % inch 
to 2 inches. Two different 
sizes can be threaded at the 


same time. 

Dies used are substantial 
but small and inexpensive, 
showing a big saving in die 
costs. 


Canadian Plant: Brantford, Ontario 


WILLIAMS 


Philadelphia, Pa. 


8 


spindle speeds 


for each head— 


your operator can get the machine’s maxi- 
mum speed on every size bolt that’s threaded 


You immediately get an increase in your bolt 
threading production—and a cut in threading costs 
—when you start using the Williams Double-Head 
“Rapiduction” Bolt Threader. 

With 8 spindle speeds, and a separate gear box and 
clutch control for each head, your operator can 
instantly get the best speed for each size bolt—the 
machine’s maximum on every size. Making a big 
saving in time—increasing threading production as 
much as 40%. 

And note the handy dual controls, on each side of 
the machine. Operator has instant control from any 
position; a time saver. 

A very sturdy machine, quality construction 
throughout—with machine cut gears running in oil 
bath, bronze bushings, etc. 


Write for Bulletin giving full description. 


Williams Tool Corporation 


1213 Liberty Street, Erie, Pa. 


PIPE, NIPPLE & BOLT THREADING MACHINES 


RAILWAY 
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|p down 


metal assembly costs 


.-- by hammering in this Screw 
that makes secure fastenings 
without tapping . oot eoeoeoeoeeoe 


When Hardened Metallic Drive Screws are adopted 
for an assembly, the costly, time-wasting items that 
make assembly costs climb are banished. 


Tapping is eliminated. So are broken taps, tapping 
plates, tapping machinery maintenance, and stripped 
and crossed threads that result in scrapped parts and 
materials. 


No need for skilled workmen, either. Any man can 
make permanent fastenings to iron, brass and alumi- 
num castings, steel, Bakelite, etc., with Hardened 
Metallic Drive Screws. Nothing could be easier, 
quicker or cheaper. 


Just hammer the Screw into a drilled or molded hole. 
It cuts its own thread in the material and binds the 
sections so securely that the fastening holds under 
vibration and severe service. 


“Many well known Roads have tested and adopted 
these Screws. Try them on your own work—we’ll 
furnish samples, free. 

PARKER-KALON CORPORATION 
202-204 Varick Street New York, N. Y. 


Distributed in Canada by 
Aikenhead Hdw., Ltd., 19-21 Temperance St., Toronto 


PARKER-KALON 


TRADE MARK 


HARDENED METALLIC 


EG U S.PAT OFF. 


DRIVE- SCREWS 


PAT. JAN. 29,1924 No.I482151 - OTHERS PENDING 


FRPREP ERP 
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TO STOP LEAKAGE 


PERMANENTLY 
AT TAPPED CONNECTIONS 


ERIOUS leakage developed 

where the feed line joined one 
of the boilers in a large Milwaukee 
manufacturing plant. The brass 
spud used to bring the line through 
the tube sheet was loose and could 
not be tightened, as it had been 
turned up to the end of the threads, 
and the under shoulder was tight 
against the boiler metal. 

The Engineer knew from past 
experience with many Smooth-On 
repairs that this loose spud could be made perfectly 
tight and permanently free from leakage. 

Here is how he did it:—The spud was removed and 
a generous coating of Smooth-On No. 3 was applied 
to the faulty threads. In reassembling, a layer of 
Smooth-On No. 1 was put between the boiler metal 
and the spud shoulder. Inside the same mixture was 
applied all around the projecting threads, and squeezed 
tightly against the tube sheet by a lock nut as shown in 
the diagram. When this repair was brought to our 
attention sixteen months later, it had never leaked a 
drop and the bond was as strong as when the original 
joint was new. 

Almost any kind of leakage at joints, cracks and 
porous spots in pressure containers can be stopped at 
small cost by applying Smooth-On in accordance with 
the directions in the Smooth-On Handbook. 


Get the Smooth-On Handbook by mailing the 
coupon, and get Smooth-On in 1 or 5-Ib. can or 
larger keg from your supply house or if necessary 
direct from us. 


The SMOOTH - ON 
HANDBOOK FREE 


If you return the coupon 


Twentieth Edition—136 pages of data—193 dia- 
grams, pictures and practical hints on at least 200 
different uses for SMOOTH-ON. Every pro- 


gressive engineer should have this bock—get your 
copy NOW 


SmootH-On Mec. Co., 


Dept. 32, 520 .Communipaw Ave., 
Jersey City, N. J. 


Please send copy of the SMOOTH-ON Hand- 
book, Twentieth Edition. 


For Making Fastenings to Iron, Brass 
and Aluminum Castings, Steel, Bakelite, etc. 


| 
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Who-o0-o-m goes 
the noon whistle 


Switches pulled---clutches thrown---the men 
quickly throw down their caps and jackets, 
it is lunch time---a sudden stillness follows the 
racket and clatter---a distant laugh and shout 
---and the dust settles down. 


Good men they are, every one, and your great- 
est asset. Make their work easier and better 
with proper tools. 

There’s pardonable pride in work done when 
using Starrett Tools. 

The Starrett Catalogue No. 24 G F, describing 
over 2500 Starrett Tools, has come to be re- 
garded as the standard reference book. Sent 
on request. 


THE L. S. STARRETT CO. 
World’s Greatest Toolmakers 


Manufacturers of Hacksaws Unexcelled 
Steel Tapes - Standard for Accuracy 


ATHOL, MASS. 


The Starrett Universal 
Bevel Protractor No. 
359 has an extremely 
fine adjustment, pat- 
ented, and can be 
handled easily with 
one hand, graduated 
in degrees the entire 
cirele — easy reading, 
Starrett dependability. 


Use Starrett Tools 


3505 
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STATEMENT of the ownership, management, cir- 
culation, etc., required by the Act of Congress of August 
24, 1912, of Railway Mechanical Engineer, published 
monthly at East Stroudsburg, Pa. for October 1, 1929. 


State of New York 
County of New York Se: 


Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared E. A. Simmons, 
who having been duly sworn according to law, deposes and 
says that he is the President of the Publisher of Rail- 
way Mechanical Engineer, and that the following is, to 
the best of his knowledge and belief, a true statement of 
the ownership, management, etc., of the aforesaid publi- 
cation for the date shown in the above caption, required 
by the act of August 24, 1912, embodied in section 411, 
Postal Laws and Regulations, printed on the reverse of 
this form, to wit: 


1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 


Publisher, Simmons-Boardman Publishing Co., 30 
Church St., New York, N. Y. 


Editor, Roy V. Wright, 30 Church St., New York. 


Managing Editor, C. B. Peck, 30 Church St., New 
York. 


Business Manager, Robert E. Thayer, 30 Church 
St, N. Y, Y. 


2. That the owners are: Simmons Boardman Publish- 
ing Company, 30 Church Street, New York, N. Y. Stock 
owned by Simmons-Boardman Publishing Corporation, 
30 Church Street, New York,'’N. Y. Stockholders of 1 
percent or more of the total amount of stock are: I. R. 
Simmons, 1625 Ditmas Ave., Brooklyn, N. Y.; P. A. Lee, 
Hopatcong, N. J.; H. Anderson, 246 Rugby Road, Brook- 
lyn, N. Y.; E. G. Wright, 398 N. Walnut Street, E. 
Orange, N. J.; S. O. Dunn, 105 West Adams Street, 
Chicago, Ill.; C. E. Dunn, 3500 Sheridan Boul., Chicago, 
Ill.; B. L. Johnson, 105 W. Adams Street, Chicago, IIl.; 
W. A. Radford, 407 So. Dearborn Street, Chicago, IIl.; 
L. B. Sherman, 375 Sheridan Road, Winnetka, Ill.; Mae 
E Howson, 6922 Paxton Ave., Chicago, Ill.; Spencer 
Trask & Company, 25 Broad Street, N. Y. Partners of 
Spencer Trask & Company are: E. M. Bulkley, Acosta 
Nichols, Cecil Barret, J. Graham Parsons, C.: Everett 
Bacon, William R. Basset, F. Malbone Blodget, Percival 
Gilbert, Harry S. Allen, Harry A. Minton, Robert Mal- 
lory, William Beckers, all of 25 Broad Street, New York, 
N. Y.; Arthur H. Gilbert, 308 LaSalle St., Chicago, III. ; 
S. Wallace Roe, 253 State Street, Albany, N. Y.; William 
E. Stanwood, 50 Congress Street, Boston, Mass. 


3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per cent or 
more of total amount of bonds, mortgages, or other 
securities are: None. 


4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the 
company but also, in cases where the stockholder or 
security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name of 
the person or corporation for whom such trustee is act- 
ing is given; also that the said two paragraphs contain 
statements embracing affiant’s full knowledge and belief 
as to the circumstances and conditions under which 
stockholders and security holders who do not appear 
upon the books of the company as trustee, hold stock 
and securities in a capacity other than that of a bona 
fide owner; and this affiant has no reason to believe that 
any other person, association, or corporation has any in- 
terest direct or indirect in the said stock, bonds, or other 
securities than as so stated by him. 


Simmons-Boardman Publishing Co. 
E. A. Simmons, President. 


Sworn to and subscribed before me this 30th day of 


Sept., 1929. 
H. D. Nelson. 
Seal (My commission expires March 30, 1931.). 
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Faster 
Cleaner 


There are sound reasons why the 
Eclipse Spray Gun does faster, cleaner 
work, at less cost of materials and 


labor. 


The simple, rugged construction of 
the gun, with only three parts to wear, 
appeals to all good workmen. 


Extremely light trigger pull makes 
Eclipse spraying almost effortless. Ab- 
sence of strain and undue physical 
exertion enables operator to do more 
and better painting in any given time. 


Eclipse Low Pressure. operation ap- 
plies paints, lacquers or varnishes cor- 
rectly with greater impregnation and 
less loss of materials from evaporation or 
spattering. 


Challenge us to prove Eclipse supert- 
ority for your painting operations. A 
line from you will bring a line from us 
arranging a demonstration, without 
obligation. 


ECLIPSE AIR BRUSH Co. 


79 ORANGE ST. NEWARK,.NJ. 
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CRAFTSMANSHIP 


A characteristic of the beaver and also of the skill- 
Jul workmen who manufacture the products of 
The Garlock Packing Company, Palmyra, N. Y. 


chisel shaped teeth, little beavers con- 

struct dams across streams with al- 
most superhuman intelligence. After mak- 
ing their own “‘beaver pond” by backing up 
the water, they carefully select sticks, 
stones and mud with which to build their 
lodges at the edge of the pond. When com- 
pleted, these “houses” are sufficiently 
strong and durable to withstand all the 
natural hazards of the locality in which 
they are situated. The entrances are un- 
der water—unseen and fully protected. 


[F iisa good-sized trees with their 


The mechanical ingenuity of the engin- 
eers and skilled workmen who build Qual- 
ity Controlled Packings isnot unlike the in- 
herent craftsmanship of the beaver. Gar- 
lock trained craftsmen select all their 
crude materials with the greatest care by 
subjecting them to the most rigid labora- 
tory tests. The basic quality of Garlock 
Packings is thus insured before the ingre- 
dients enter manufacture . . . and when 
completed the finished packings will give 
complete satisfaction on the intended in- 
stallation as they are of a design and 
structure to meet its requirements. 


CY Gina” VO 
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REDUCE YOUR BOLTING EXPENSE 
ONE-HALF BY USING OUR 


Special Fitting Up 
Bolts 


ALL SIZES—ANY LENGTH 


KEY-BOLT APPLIANCE CO. 


Manufacturers 


Factory and Offices 
Elmira, New York 


THERE 1S A HANNA RIVETER 
TO MEET EVERY CONDITION 


HANNA ENGINEERING WORKS 
1765 ELSTON AVE., CHICAGO 
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ZQUICK WORK’ 


MADE IN VARIOUS SIZES AND STYLES 
_ For cutting all gu ye ona of sheet and plate up to 1 inch thick used 
in building Ships, Boilers, Cars, T: and General Plate and Sheet 
Metal Work. Cut square or beveled edges in straight or irregular 
shapes, also cut rings and discs, and cut openings without starting 
in from side of sheet. Leaves the metal flatter than any other 
Rotary or Short-Straight-Bladed Shear. Cuts a clean edge that 
ires no finishing. 
sag oh and flasviog rolls can be used interchangeably with the 
cutters. 
Do Long Straight Cutting Faster Than 
Any Other Shear of Any Kind 


Pat. June 3, 1913; Aug. 

pending. One “QUIC 

old style machines. 

quicker, 

Eliminate gyae lene Cutting and rig 4 Planing 
WRI OR CATALOG No. 80. 


THE QUICKWORK COMPANY 


(Not Incorporated—H. Colher Smith, Owner) 


t. Mary’s, Ohio, U. S. 
Cable Address: “QUICKWORK.” All standard codes used. 
New York Exhibit: Grand Central Palace. 
Agent for British Isles: Oliver Machinery Co., 


re E 

26, 1919; Mar. 29, 1921. Other patents 
WORK” ‘does the work of a number of 
Does it better and from two to ten times 


Manchester, England 


Selling the Man 
Your Salesman Never Sees 


Big orders are often lost because the 
man your salesman sees can ’t resell the 
proposition to some man your salesman 
doesn’t see. 


In some household, some inner sanc- 
tum, some director’s room, some bank- 
er’s private office the decision goes 
against you without your ever having 
had a chance to present your case. 


Into these blue pencil rooms where 
salesmen seldom penetrate advertising 
goes whenever you choose to send it. 


Because of this it sometimes pays to 
use widespread advertising to influence 
a comparatively small number of people. 
Though 95 per cent of the readers of the 
publication may never be in the market 
for your product, the value of reaching 
the other 5 per cent may be so great as 
to justify the cost. 


Published by Ry. Mech. Eng. in co-operation with 
The American Association of Advertising Agencies 
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100 lb. Bolts 


as easy as 14," Cap Screws 


The MICRO 
Portable Crank Pin Grinder 


A better method of 
rounding up locomo- 
tive crank pins. 


This Style D Die Head is thread- 
ing these 100 1b., 4-14” Bolts as easy 


as you'd thread a 14” Cap Screw. Both steps of Main Pins, out of round 1/16” to 


This is the kind of a Die Head you a SEIS SPR toured cad orage perata PE TE bit 

A = in approximately two hours. ingle diam- 

need in a Railroad Shop. Many eters (Side Rod Pins) ground in approximately one 

shops are already so equipped. and one-quarter hours. How does this time compare 
Can we give you further facts? with your present methods? Ask for details. 


THE GEOMETRIC TOOL COMPANY 


New Haven, Conn. 


THOMPSON 


—12” x 36’°— 
UNIVERSAL GRINDING MACHINES 


ss 2 na. 


ead If ¡quality ‘wasn’t 
uta . such a necessary fac- ` 
tor in the manufacture : 
of Cleveland Small 

Tools, we'd spend less 

time in the making j 
and quote lower prices. j 


It's mistaken econ- 

` s omy to purchase Small f 
Tools on price alone f 
when Quality Small 
Tools cost but little S 
more. ~ 


| | s s Specify Clevelands Pi 
on your next order y 
and “Let your scrap 
heap be your guide.” 


SEPARATE COUNTERSHAFT DRIVEN 
ALSO SELF-CONTAINED, MOTOR DRIVEN 


Equipped with fine cross feed for Cylindrical grinding, and inde- 
pendent coarse cross feed for Surface grinding. 


Write for information on Radius Attachment for grinding corners 
on channelling Cutters. 


THE THOMPSON GRINDER CO. 
SPRINGFIELD, OHIO 
1534 West Main Street 


THE CLEVELAND PUNCH & SHEAR WORKS CO. 


CLEVELAND OHIO, U.S.A. 
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Ashton Wheel Press | [ae 
Recording Gages Good | 
. Welding 
Wire 


Saves... 


welding labor 


AGE Processed Welding Wire and Elec- 
trodes take the guesswork out of weld- 


ing. 

Uniform results can only be obtained from 
uniform welding wires and electrodes. 
Page Wires and Electrodes are processed 
and shop tested to assure uniform welding 
qualities. 


PAGE STEEL and WIRE COMPANY 
Genera! Sales Office: New Nok Central a 
ing, ar. venue, ew or. . 
Ashton Wheel Press Recording Gages give an ac- Aa Asioclate Company of tha Americin Chali 


curate record of wheel fits on axles, showing actual Company, Inc., Bridgeport, Conn. 
fit from start to finish, insuring perfect mountings. District Offices: New York, Pittsburgh, Chicago, San Francisco 


Send for special circular which gives full details, also Canadian si aa) and Manufacturer: Frost Steel and Wire Co., 
catalogue describing our complete line of Specialties. Limited, Hamilton, Ontario 


„oo he Ashton Valve Co. | B I-O EW eMC O 


161-179 First St, Cambridge 126 Liberty St. 565 W. Washington Bid. tame testen | PROCESSED SED) 
AO e pe Ns Welding Wire and Electrodes 


New Process- 


KEY BOLTS 


FOR “FITTING-UP” PURPOSES 
© Instruetions Needed 


DRIVE KEY FROM EITHER SIDE 


DOUBLE ANGLE IN HEY SLOT 


RIVETERS 


First in the field and built for 
uniform and long service the 
“ALLEN” machines as- 

sure the tightest and fast- 

est riveting at the lowest 

cost. 


Made fram Steel of Soectal Analysis 
— Hold Tighter = 
— Last Longer = 


MSKAIG-7HATCH INC. 


MANUFACTURER 


BUFFALO, No Wo U-SAvo 


Ask us for proof! 


John F. Allen 
Company 


372 Gerard Ave. 
New York 
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Hennessy Journal Lubricator 


Engine Truck and Driving Journal Type 

EASY to apply—takes the place of the standard cellar; lateral motion of 

wheels operates pump which delivers oil of any consistency thus insuring 
perfect lubrication of journal and hub faces at all times. Prevents hot journals, 
reduces bearing and journal wear and lowers repair costs. In use for over five 
years on the heaviest equipment on some of the largest roads in United States. 
Permits continuous locomotive operation without inter-terminal attention. 

Write for complete information 


J. J HENNESSY 


136 Liberty St. 


STANDARD 


“POWER-PLUS” 
wa BALL BEARING GRINDERS 


MADE IN %, 1, 2 AND GENERAL ELECTRIC UNIVERSAL MOTOR 
3 H.P. SIZES AERIAL GRINDER 
For grinding rolls, journals, 


connecting rods, bushings and Operates on both A. C. and D. C. of same volta T 
: 5 ge. rigger Switch. 
parallel work Oc avery. Ceci: S. K. F. Ball Bearings. Full ball bearing throughout. 


C aohos. spending. npon: Maa, Made in two sizes carrying 5” x 34” wheels and 6”x 1” wheels. 
Dianar, aame- mank lae, These are valuable tools for grinding rcugh castings, welded metal 


PARALLEL GRINDERS tools. 3 and general grinding and buffing. 


Esabluked THE STANDARD ELECTRICAL TOOL CO., Cincinnati, Ohio 1942," 


Roto Air-driven Cleaner for 3” Locomotive Arch Tubes 


THE ROTO COMPANY NEWARK, N. J. 


Have You Changed Your Address? 


Notice of change of address of subscribers should reach the office 
of Railway Mechanical Engineer, 30 Church St., New York, ten 
days in advance to insure delivery of the following issue to new 
address. In sending notification of change always include the 
old address as well as the new. 
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| Rum Ree Ratan rà fir PS 


MACHINE 


THE 
LUCAS 
Precision 


Horizontal, Boring 


Drilling and Milling 


spindles. 


Saving Set-ups 
Railroad Shops 


DAPTABILITY to all classes 

of work makes the Lucas the 
busiest machine in the shop. There 
are many locomotive parts, now 
being handled on other units that 
can be machined more economically 
on the Lucas. 


Machining crank pins, cross- 
heads, connecting rods, connect- 
ing rod brasses, rocker boxes, 
driving boxes, driving wheel axles 
and crossheads as shown on the 
miniature blue prints are excellent 
examples of regular every day 
money saving Lucas jobs. 


The machine operations on these 
jobs are performed with only one 
set-up thereby saving considerable 
time and labor over ordinary 
methods requiring two or more set- 
ups. 


Write for circular B-2. It explains the 

details and many advantages of these new, 

faster, larger, more rigid, powerful and con- 
venient machines 


The Lucas MachineTool Co. 
Cleveland - Ohio 


Made in three sizes 
having 3’, 4” and 5’ 


DecemneEr, 1929 


~~ | 


fGcKer Box j 


Driving Wheel Axles 


cee 


N 
Kil fey AN ; 


“Vey eluxle Ostsid 
Verte Gear 


o2 -NÀ < SS 


Maiq Driving wheel axle 


Se phen sS Whee geor 


Crown, die caller for 
or journal fr ourna {iP 
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Eliminating the “corrosion factor” 


cuts a ton from “dead” weight 


foiNc MELLAC 


ego? NGA 


Toncan Iron Tubes 
Toncan Iron Rivets 
Toncan Iron Staybolts 
Toncan Iron Firebox Sheets 


Agathon Alloy Steels For 
Locomotive Parts 


Agathon Engine Bolt Steel 
Agathon Staybolt Steel 


TONCAN .. 


EN the Wheeling and 

Lake Erie specified Ton- 

can Iron plates for 1000 gon- 

dolas it eliminated any need 
for a “corrosion factor”. 


Instead of ;;-inch floor plates, 
-inch plates of corrosion-re- 
sisting Toncan Iron were used. 
For ends and sides a i inch 
plate of Toncan Iron replaced 


the usual }-inch plate. 


The cars were designed with 
strong center sills and very 
little stress was borne by the 
side sheets. 


Toncan Iron by its superior 
resistance to corrosion per- 
mitted the use of lighter 
gauge plates and thus saved 
a ton in the weight of each 
car. 


Cutting a ton from the “dead 
weight” means the adding of 
a ton to revenue capacity for 
the whole life of the car. 


This, in view of the slight 
additional cost of Toncan, re- 
sults in a worth while increase 
in earning power. 


CENTRAL ALLOY STEEL CORPORATION 
Massillon, OHIO 
World’s aes aT Ay P Producers 


Cleveland 
Syracuse 


Detroit 
Philadelphia 


San Francisco 


Chicago 


New York 
Los Angeles 


St. Louis 
Cincinnati 
Seattle 


Export Office : New York Central Building, New York, N. Y. 


COPPER 
“-LYB-DEN-UM 


(RON 
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PROGRESS 


66° (HE number of locomotives retired in the 

seven years ending with 1928 was 19,960, 
or almost 31 per cent of the number in service 
at the beginning of this period. 


“The best service and the greatest efficiency 
and economy of operation can be secured only 
with a railway plant that is constantly under- 
going transformation through the retirement of 
its old and obsolete parts, and the substitution 
of the most modern and highly improved fa- 
cilities.” 
—Editorial from the Railway Age. 


The present intensive operation of rail- 
roads calls for locomotives of high sustained 
horse-power. These locomotives must be 
“light” on fuel, must be able to run con- 
tinuously for long distances, must be easy 
on the track, must be readily maintained 
and always be available for service, and 
must fit into the widely varying demands 
of modern railway traffic. 


These qualities are highly developed in 
the Lima Super-Power Steam Locomotives. 
More of them are needed to replace “out- 
dated”, inadequate engines still in service. 


Super-Power 


Steam 
Locomotives 


LIMA LOCOMOTIVE WORKS 


Incorporated 
LIMA, OHIO 
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Lower Rod Maintenance On Big Power 


HE increased stresses put upon rods by Super- 
Power locomotives threatened to run up main- 
tenance until the advent of the Tandem Main 


Rod Drive. 


In this construction, instead of continuing to enlarge 

the main pin 
to meet in- 
creased pis- 
ton thrusts, 


he Tandém Main Rod Drive 


thereby increasing bearing pressures; the work 
has been distributed over four outside main crank 
pins and two axles. 


In effect there are two main rods, one behind the 
other, connected to two main pins. Work of the 
main pin has been reduced 25 to 50 per cent. 
depending on the number of drivers. Rod and 
axle bearings therefore run for much longer periods 
without maintenance. 


FRANKLIN RAILWAY SUPPLY COMPANY, Inc. 
NEW YORK CHICAGO SANFRANCISCO ST.LOUIS MONTREAL 
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STOP 
THIS! 


You won't have 
to cha nge steam 
hose on cars equipped with 


BARCO 


Steam Heat Connections 


6 points about Barco Steam Heat Connections 


1. A connection that will carry the steam without leaking. 
2. Gaskets that last a year and cannot blow out. 


3. All steel construction provides greater strength and 
can be straightened or welded in case of accident. 


4. Full area capacity all positions without sharp bends, re- 
quiring less steam from locomotive. 


S. Fully insulated and the insulation protected with steel 
jacket. 


6. Minimum number of parts—reduced maintenance. 


Barco Manufacturing Company 


1801 Winnemac Avenue, Chicago, Illinois 


The Holden Company, Ltd. 


old , " In Canada In Canada 
Montreal, Moncton, Toronto Winnipeg, Vancouver 


Pea 
Ph ee 


RME 12-Gray 
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LDWIN 


Highly Developed 
4-8-4 Type Locomotives for the 


Chicago & North Western 


One of the New 4-8-4 Type Locomotives for the Chicago & North Western 


E. B. HALL, GENERAL SUPERINTENDENT MOTIVE POWER AND MACHINERY 
Cylinders 27” x 32” Superheating surface 2357 sq. 
Drivers, diameter 76” Weight on drivers 288,000 lb 
Steam pressure 250 Ib. Weight, total engine 8,000 Ib. 
Grate a 100 sq. ft Tractive force, main cylinders 65,200 Ib. 
Water heating surface 5214 sq. ft. Tractive force, with booster 76,500 Ib. 


HE highest development of the 4-8-4-type yet produced 

is found in 35 locomotives now being built for the 
Chicago & North Western by The Baldwin Locomotive 
Works. Suitable for either fast freight or heavy passenger 
service,, they are designed to develop maximum efficiency 
and capacity, keeping weights and dimensions within the 
limits specified. 


This design represents the joint work of the Railway 
Company and the Builders. The boiler and machinery are 
constructed to permit a working pressure of 275 pounds, 
should this appear desirable. With the increased pressure 


the total tractive force, with the booster in operation, is 
84.200 pounds. 


We congratulate the Railway Company upon the acquisi- 
tion of these fine locomotives, and naturally feel gratified 
that the filling of this important contract was entrusted 
to us. 


THE BALDWIN LOCOMOTIVE WORKS 


PHILADELPHIA 
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4” Cast Iron Test Bar turned 


14” Standard Cylinder Test 
Bar Regular Cylinder 
Iron 


1 


Standard ALCO NI- 


IRON Cylinder Bar 


114” 


diameter Regular 
inder Iron 


Cyl 


to 124 


m Cylinder 
” (ALCO 


IRON) 


Test Bar fro 
turned to 114 
NI- 


4” 


LOocom 


AMERICAN 


30 CHURCH STREET 
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ALCO NI-IRON 


HIS iron renders a service to prevent trouble rather than 
T: remedy it. The important thing NI-IRON does is to 

bring within reach of all a casting that pays back its initial 
cost in the repairs and renewals it saves. 


NI-IRON was developed and perfected in response to a need for 
an iron with exceptional strength and tough enough to withstand 
the many conditions present day requirements have brought 
about. Long, hard runs with heavy trains demand extreme 
strength and toughness in cylinder construction. In valve and 
cylinder bushings there is rae the ultimate in wearability 
as well, 


NI-IRON is close grained, pressure tight and uniform. In light 
and heavy sections, it offers greatly increased strength and wear 
resistance, yet, is readily machinable and is a far more depend- 
able iron for cylinders, valve bushings, rings, etc., than was 
hitherto available. 


In a series of laboratory tests in a 4 in. test bar turned down to 
114 in., an average in tensile of 28,000 developed for NI-IRON 
as against 15,000 for grey iron, or an increase of 87 per cent. 
In transverse an average of 4030 for NI-IRON as against 2380 
for grey iron or an increase of 70 per cent. 


NILIRON has fully proved its definite superiority for iron cylin- 

_ders and because of its wear resisting qualities, it is ideal for 
valve bushings, cylinder bushings and packing rings. For all 
parts where greater strength, toughness, higher resistance to 
wear, or dense material is required for pressure work, it should 
be specified. 


Few products offer such clear cut and definite superiorities as 
NI-IRON. The character and prestige of NI-IRON users impart 
special significance to their indorsement of it. 


Its cost to you is only slightly more than grey iron. Write our 
nearest office for complete information. 


OTIVE COMPANY 


NEW YORK, N. Y. 


58 RAILWAY MECHANICAL ENGINEER DECEMBER, 1929 


This is one of a series of advertisements showing highly efficient Syphon- O 


Equipped locomotives for which additional orders have been placed in 1929 


Repeat orders 


based on outstanding 
eater records 


Fifteen more of these Syphon-Equipped 2-10-4 locomotives have been 
ordered by the Texas and Pacific Railway i in 1929 


Eleven more of these Syphon-Equipped Mallet Type locomotives have hen 
ordered by the Northern Pacific in 1929 


ROCK ISLAND 


Twenty-four more of these Syphon-Equipped 4-8-4 locomotives have been 
ordered by the Chicago, Rock Island & Pacific in 1929 


Syphon 
Equipped 


of course 


CIRCULATION 
ECONOMY 
SAFETY 


LOCOMOTIVE FIREBOX COMPANY 


MONTREAL CHICAGO NEW YORK P 


< 


@ 
bd 
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a 
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NATIONAL 
M-17 Draft Gears 
Rank High in ALL 
these important 
qualities 


Capacity 
Sturdiness 
Endurance 
Smoothness 
Uniformity 


Proved by years of service and by 
laboratory tests 
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VARIABLE 


«for» 


Auxiliary Reservoirs 


This valve is of the horizontal type, 
and provides greater vertical clear- 
unce ...its structure is rugged and 
substantial ... the internal parts 
may be replaced, if necessary, with- 
out removing the complete device. 


An auxiliary reservoir release 
valve having provision for vary- 
ing the rate of discharge is now 
available for use with freight 
brake equipments. ... The travel 
of the variable opening vent valve 
determines the rate of blow down 
—a short pull on the hand rod 
results in a slow rate of air dis- 
charge—a heavy pull moves the 
valve to its wide open position and 


reduces the pressure very quickly. 


WESTINGHOUSE AIR BRAKE Co. 
General Office and Works, Wilmerding, Pa. 
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The safe 
way 


Customers Praise the 
Whiting Drop Pit Table 


“We have increased the number of wheels 
dropped by the Drop Pit Table by 15, in 
thirty days over that of the Jack.” 
“I have recommended for next year’s budget 
to apply the same kind of table we now have, 
at our old drop pits which are not used often 
since we have the new table. In fact, our work 
has increased 200% to 300% in the dropping 
and changing of wheels over what it was in 
1926.” 
“The Drop Pit Table referred to has been 
in service at our plant for approximately 
three years and during this time has rendered 
satisfactory and exceptionally efficient service; 
has not been out of service at any time and 
-has not needed any maintenance, only that of 
oiling and greasing.” 
“Since the installation, we have performed 
approximately 186 various operations with an 
approximate saving of $2,000 over the old 
method.” 
“It ranks very high froma Safety First stand- 
point and takes away the dread that is usually 
present with the old style drop pit. We find 
it to be a great labor saver, requiring very 
little attention.” SPECIAL 
“It has been used for various purposes, such MACHINERY 
as dropping engine trucks, trailer and tender We design and build 
truck wheels, as well as driving wheels, and special equipment 
also for application of engine truck and driv- and machinery of all 
ing springs, or spring hangers. We regard it mists Experience’ 
as a labor-saving device and absolutely safe pence ep Send us Med 
in its operation.” blue prints. 


WHITING 
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“Tt takes away the dread 
that is usually present 
with the old style Drop 
Pit”, says one of our 
customers, and he adds, oat oe 
“We find it to bea great P 4} ge 
labor-saver, requiring ; 

very little attention. 


We cannot compute the saving of lives and limbs in dollars and cents, 
but the time and labor alone saved by the Whiting Drop Pit Table 
in your shop will amount to thousands of dollars per year. 


Send for our descriptive bulletin No. 177 and let us tell you what 
this table is doing for others. 


WHITING CORPORATION 


15609 Lathrop Ave., Harvey, Ill. (Chicago Suburb) 


LOCOMOTIVE HOISTS DROP TABLES TRANSFER TABLES GANTRY CRANES PORTABLE CAR LOCOMOTIVE 
JACKS CRANES 
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CARDWELL & WESTINGHOUSE 
Draft Gears 


As previously announced, 
Westinghouse Draft Gears and 
Cardwell Draft Gears are now being 
handled by the .Cardwell Westing- 
house Company. | 


The entire personnel of the former 
Union Draft Gear Company. con- 
tinues in the same capacity with the 
new corporation. 


Westinghouse Draft Gears will con- 
tinue to be manufactured at Wilmer- 
ding, Pa., as heretofore. i 


CARDWELL WESTINGHOUSE CO. 
332 So. Michigan Ave., 
Chicago, Illinois 


New York City, N. Y. St. Louis, Mo. 
Pittsburgh, Pa. Montreal, Que., Can. 


DeEcemper, 1929 


Decemeber, 1929 


BELOW: Model 75 Brill 
Gas Rail Car manufac- 
tured by THE J. G. BRILL 
CO., Philadelphia, Pa. 
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Hependable matena 
are the best assurance of 
depe, anc? 


LEFT: Driveaxle of model 75 
carshowing Nickel Alloy Steel 
gears and pinions. 


BELOW: Swing bolster from 
drive truck showing Nickel 
Alloysteel transmission gears. 


Brill Gas Rail Cars 


use Nickel Alloy Steel for gears and pinions 


in transmissions and axles 


N short and branch line service the Brill gas 
rail car has established excellent records for 
low operating costs. This well known car 
is designed and built to withstand the severe, 
continuous service which re- 
quires every part to be ac- 


curately made of absolutely 
dependable materials. 
Nickel Alloy Steel parts are 
used in these cars for vital parts subjected to 
heavy shocks and stresses—the gears and pin- 
ions in the drive axles as well as in the trans- 
missions. Here are some of the more important 
advantages of using Nickel Alloy Steel: (1) 


Nickel 


FOR ALLOY STEEL 


minimum warpage and distortion, since lower 
heat treating temperatures are permitted; (2) 
carbon penetration is more uniform during 
carburization; (3) greater toughness is secured 
in both case and core. 

Probably the most impres- 
sive evidence of the uniformly 
dependable properties of 
Nickel Steel parts is the fact 
that practically all manufacturers of airplane 
engines, both in America and Europe, have 
adopted Nickel Alloy Steels for highly 
stressed parts the weight of which must be 
pared to a minimum. 


SEND FOR “BUYERS GUIDE TO NICKEL ALLOY STEEL PRODUCTS” 


bys 

fá [Nyy 

. 7 W Re Ere NEW VAD A N 

, 67 WALL STREET, NEW YORK, N. y,/NickeL\ 
Ç: 5 
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High Pressure Greasing 


“Spee-D” Termataal Grease for 
(for Sautdicades use) Locomotive Connecting Rod Lubrication 


“SPEE-D” High Pressure GREASE GUNS 


“Spee-D” Road Grease Gun (1) Cut down labor costs materially 
(for line of road) (2) Are simple to apply, powerful in performance 
(3) Few parts, made to WEAR. 


Will you become another of our satisfied users? 


š " Write today for booklet. 

“Spee-D” Filler Neck - 

8 TREE rod cup fitting) RELIANCE MACHINE & STAMPING WORKS 
INCORPORATED 


NEW ORLEANS, LA. 
Agents and Representatives 


T. Z. RAILWAY EQUIPMENT COMPANY H. C. MANCHESTER : 
14 E. Jackson Blvd., Chicago 3736 Grand Central Terminal, New York City 


Consolidated Equipment Company, Montreal 
Mumford Medland, Ltd., Winnipeg 
International Railway Supply Company, 30 Church St., New York City 


Ss 


Peet ven on 


Saves Time, Labor, Grease and Plugs’ | 


ms = 
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CLEAN BALLAST 


THE USE OF 


WINE DROP DOOR LOCKS 


AND 


CAST STEEL HOPPER FRAMES 


Guarantee No Loss of Coal from the 
Hoppers Along the Right of Way 


Peoples Gas Bldg. The Wine Railway Appliance Co. Munsey Bldg. 
Chicago TOLEDO, OHIO Washington, D. C. 


The Simplest 
of all Door 


Mechanisms 


The Safest 
and Most 


Economical 
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| GET AWAY FROM PINCH 
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Railroads and express companies are conserving many 
dollars that would have gone to maintenance—by 
specifying rust-resisting ARMCO Ingot Iron for the 
sheet metal parts of refrigerator cars. This durable 
iron was chosen for the ice pans and false floors in 
the car shown above because of its ability to oppose 
long the biting attacks of salt corrosion, 


Give your refrigerator cars 
the dependable protection of 
ARMCO Ingot Iron 


F salt corrosion taking its costly toll from sheet 
metal equipment in your refrigerator cars ... 
sending them back to the shop before their time? 


If so, you’ll welcome the long, inexpensive service 
which rust-resisting ARMCO Ingot Iron provides. 
Linings, ice pans, brine tanks, fish racks—all last 
long with few repairs and replacements when this 
durable pure iron is used. 


ARMCO Ingot Iron has long been known for its 
ability to withstand salt corrosion. For twenty-two 
years it has successfully opposed this destructive 
invader—in refrigerator car service, in roofing and 
siding along the seacoast, in various marine uses; 
places where salt air and water soon ravage less 
pure irons and steels. 


© MC? 


VW 


Ingot Iron 


lee pans and false 
floors in this refriger- 
ator car are made of 
galvanised ARMCO In- 
got’ Iron—for long, 
low-cost service. 


An ARMCO development engineer will be glad to 
work with mechanical departments in planning 
long-lasting, low-cost sheet metal equipment for 
refrigerator cars. Just communicate with the office 
nearest you and set the time for his call. 


THE AMERICAN ROLLING MILL COMPANY 


Executive Offices: Middletown, Ohio 
Export: The ARMCO International Corporation 
Cable Address—ARMCO, Middletown (0O) 

; DISTRICT OFFICES: 


Detroit 
New York 
Philadelphia 


Chicago 
Cincinnati 
Cleveland 


Pittsburgh 
St. Louis 
San Francisco 


IRON AND STEEL SHEETS AND PLATES 
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Heavy stern tube casting 
of Nickel Cast Iron. 


December, 1929 


Nickel Cast Iron cylinder liner pro- 
duced by NEWPORT NEWS SHIP- 
BUILDING & DRYDOCK CO., 
Newport News, Va, 


Maximum machinable hardness obtained 


in heavy Nickel Iron Castings by 
Newport News Suiesuttpinc & Drypock Co. 


high degree of wear-resistance is essential 

in large marine engine cylinder liners. 

The heavy sections of these liners when pro- 

duced from ordinary gray iron often lack 
the required hardness and density. 


By the addition of a relatively 
small amount of “F” Nickel to 
a special base mixture, however, 
castings having a uniform den- 
sity and a high, yet readily ma- 
chinable hardness—197 BHN 
on a 4970 pound casting having 
sections 3/’to 4” thick—are easily 


Nieckel 


FOR CAST IR O N 
/ Nickel N 


secured. The high surface finish, as shown in 
the illustration, indicates long life and excel- 
lent wear-resistance. Nickel Cast Iron with 
a tensile strength of over 40,000 p.s.i. is regu- 
larly produced by this company. 


Heavy stern tube castings af- 
ford another example of how 
the Newport News Shipbuilding 
& Drydock Co. benefits from 
the use of Nickel Cast Iron. In 
these castings, also, desirable 
density and uniform physical 
properties are readily obtained. 


’ Our foundry specialists will gladly discuss your casting problems with you. 


THE 


INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK, N. Y. 
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ROLLED in the tread... 


the lowest cost mileage avatlable 
for light freight service 


Carnegie Light Weight Wrought Steel 
Wheels for freight cars with a maximum 
journal of 514 ”x10” are manufactured by 
a process insuring the greatest possible 
safety and service. The highest quality 
of open-hearth steel is hydraulically 
forged into a wheel under enormous 
10,000 ton presses. The next step is the 
rolling mill where tread, flange, rim and 
plate are thoroughly rolled. The result 
is a homogeneous steel structure free 
from any irregularities that might cause 
failure. 


Carnegie Light Weight Wheels require no 
contour reconditioning, and their low cost 
per mile make them the outstanding 
purchase in the wheel market today. 


Our wheel engineers are 
at your service. 


ows 


CARNEGIE STEEL COMPANY 


Subsidiary of United States Steel Corporation 
PITTSBURGH :- PA. 24 


EE u 


W 
V 
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—and on the ROAD 


OW maintenance cost and dependable performance are the 
two outstanding factors which influence the selection 
of BRADFORD THROTTLE VALVES. 


The simplicity of BRADFORD design, accessibility of 
parts and ease of removal command the attention of every 
shop executive searching for ways to reduce classified repair 
costs. 


Freedom from those annoying failures which tie up expen- 
sive power and perfect control which assures better han- 
dling of trains are the reasons why supervisors of locomo- 
tive operation prefer to have the engines under their 
jurisdiction equipped with BRADFORD THROTTLE 
VALVES. 


THE BRADFORD CORPORATION 


NEW YORK CHICAGO 
25 West Forty-third St. Railway Exchange 


BRADFORD 
Throttle Valves 


AD) ROT2D 


saa ies 
-Oor- 


BRADFORD 
DRAFT GEARS 
THROTTLE VALVES 


HUNTOON 

TRUCK BOLSTERS 
BRAKE BEAMS 
ake 
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Service-The Best Proof 


is not at all unusual after the reports on the test installa- 
tions have been digested. 


Comparison of failures between shopping periods and renew- 
als during classified repairs leaves no question of doubt as to 
the superiority of BURDEN STAYBOLT IRON. 


As for laboratory tests... BURDEN IRON passes every 
bend and nick test with flying colors. Reports never fail to 
comment upon its high tensile strength, unusual ductility and 
perfect homogeneity. 


Our engineers are ready to help you in any test—static or service. 


The Burden Iron Company 
Troy New York 


New York, N. Y. Chicago, IU. 


Burden Iron 


Makes Better Staybolts 
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Cleaning methods 
have advanced, too! 


i 


ON Tag 


LEANING methods in the modern roundhouse and carshop 
have kept pace with modern improvements in railroad. 

Now carbon is removed from air pumps, without dismantling, 
by circulating a vaporised cleaning solution through them. 
Steam and air pressure cleaning is used to remove grease and 
grime from drivers, trucks, frames and other heavy locomotive 
parts. The modern cleaning tank operates effectively for long 
periods with small and infrequent additions for upkeep and if 
regularly mucked out does not require dumping for many 
months. Journal boxes, driving rods, cylinders, and other parts 
are cleaned to the metal by a short soak. Little or no scrubbing 
or scr aping is required. 
These changes have been accomplished wherever railroads 
have adopted Oakite cleaning materials and methods. Find 
out how Oakite cleaning can effect similar improvements, save 
time, expense and effort in your shops, too. Our nearby Service 
Man will gladly explain. Just drop us a line and he will call. 


Manufactured only by 
OAKITE PRODUCTS, INC., 46 Thames St, NEW YORK, N. Y. 


Oakite Service Men, 
cleaning specialists 
are located conven- 
tently near all im- 


portant railroad cen- TRACE MARK REO. U.S. PAT. OFF. 


ters of the Sand Industrial Cleaning Materials ana Methods 
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REIGHT trains of one hundred cars or more are 

now a common sight. The big, powerful locomo- 
tives of today wheel ’em over the divisions at terrific 
speeds. 


Recently a test train of 125 cars attained the speed of 
45 M.P.H. A brake beam dropped in the middle of the 
train. No! Nothing happened—fortunately all parts 
cleared the rails. 

The conditions of today demand serious consideration 
—every increase in train length and speed increases the 
possibility of derailment by dropped brake beams. 
Why take chances when protection costs you nothing? 
DAVIS BRAKE BEAM SUPPORTS provide absolute 
safety and at the same time pay a big return on the in- . 
vestment by increasing the mileage of brake shoes and 
all brake beam wearing parts. 

DAVIS SUPPORTS are easily applied and cost no 
more to install than the improvised safety guards. 


DAVIS BRAKE BEAM CO. 
JOHNSTOWN, PA. 


Chicago Office: 122 South Michigan Ave. 
Boston Office: 1109 Boylston Street 
Richmond, Va., 1222 Mutual Bldg. 


DAVIS 


Brake Beam Supports 
Simplest of all —Easiest to apply 
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The Spirit of Christmas 


“Good will among men” is the predominant spirit of 
Christmas. This same spirit is pervading all business, not 
only at the Christmas season, but in all seasons of the year. 


Such “good will” is based upon the growing disposi- 


tion of business to place emphasis on service. 


The 


have always been offered the trade in the spirit of service, 


and in the same spirit we extend to you the heartiest greetings 
for the Christmas season, and wishes for a happy and pros- 


perous New Year. 


The J. B. Ford Company 


Wyandotte, Michigan 
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J VERICATION is probably of more general interest to industry than 
any other one subject. Maintenance men, and those who watch main- 
tenance and production costs can take a leaf from the book of experience 
of thousands of exacting operating men by studying the results of Dixon’s 
Flake Graphite lubrication. 

For more than 100 years Dixon’s Flake Graphite has been spreading its 
smooth unctuous veneer over contacting surfaces, reducing friction and 
wear to a minimum—producing dead smooth bearing surfaces that are 
so necessary to cool running and long life. E 3 
The results o} this century of experience in handling pure Flake Graphite 
and the various greases compounded with graphite are yours for the 
asking. Send today for Booklet No. 7 KP. 


JOSEPH DIXON CRUCIBLE COMPANY 
Jersey City DOK New Jersey 
Established 1827 


7 DIXON’S 
Graphite Products 


Flake Graphite 

Graphite Cup Grease 
Waterproof Graphite Grease 
Silica-Graphite Paint 

Boiler Graphite 

Graphite Spring Oil 
Graphite Seal* 

Pipe Joint Compound 


*An entirely new and improved 
type of graphite sealing paste espe- 
cially prepared for use on screw 
thread, flange, and gasket joints and 
valves of pipe lines carrying hot or 
cold mineral. vegetable and animal 
oils, gasoline, benzine, naphtha, 
creosote, tar, etc. 


COMMONWEALTH 


Four-Wheel Swing Motion Tender Truck 
Drop Equalizer Type 


Prevents Rolling and Avoids 
Derailment of Tender. 


Frame Including Pedestals a 
Strong One-Piece Casting. 


\ Pedestals Protected from 
Wear by Renewable Hard- 
ened Steel Liners. 


Pe ; Commonwealth Devices are 
/ Standard on Many Rail- 
roads. 


(PATENTED) 


GENERAL STEEL CASTINGS CORPORATION 


Commonwealth Division Granite City, Illinois 
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When buying staybolts, look beyond “price” as 
the factor governing your selection. 


Just as truly as installation costs are lowered 
through the purchase of “cheaper” staybolts, so the 
safety, efficiency, and life, of a firebox is lowered. 


Are the stays you are using just bars of iron— 
merely shaped at one end for use as flexibles? 
Aren’t they expensive bv reason of their short 
lived usefulness? 


Turn to Flannery Flexibles to gain freedom from 
maintenance worries. Insist upon the staybolt which 
is subjected to an additional finishing process,—to 
guarantee its flexibility,—restore the granular struc- 
ture of the iron in its head (perhaps injured through 
forging),—and increase the tensile strength of the 


head and neck of the bolt. 


Remember—first installation costs should 
not dictate the make of flexible staybolts 
you use—it’s the year in and year out 
maintenance that should be the sole con- 
sideration. 


With this in mind, you will be certain 
to choose Flannery Flexibles. 


4 
z 


FLANNERY BOLT COMPANY S 


S Flannery Bldg. Pittsburgh, Pa. 


APPLY 


MEXICAN 


GRAPHITE NO. 205 
When you Make 
Triple Valve Repairs 


OR after repairs are made the 
| Mexican Graphite will prolong 
their service period and reduce future 
maintenance by reducing frictional 
wear. It provides a smooth slippery 
coating between tightest piston fits and 
enables triple valves to function accu- 
rately assuring consistent and depend- 
able brake action. 


This lubricant is com- 
posed of amorphous 
graphite which works into 
the metal. It will not 
congeal in cold weather 
or run out in hot weather. 


THE UNITED STATES GRAPHITE COMPANY 
SAGINAW, MICHIGAN 


Philadelphia New York Chicago Pittsburgh St. Louis 


Smooth Irregular cane — Reduce Friction ui 
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Buying the Seen 
and the Unseen 


It is easy to judge the size and 
quality of a visible commodity. 
There are certain recognized 
standards that have been univer- 
sally accepted to which pur- 
chased articles may be com- 
pared. 


With invisible commodities, 
such as a publication’s circula- 
tion, the matter is not so simple. 
It was only recently that a defi- 
nite measurement has been ob- 
tained. 


The A. B. C. now furnishes a 
recognized standard by which 
circulation may be measured. A 
publication’s distribution can 
now be as accurately gauged as 
any other purchased commodity. 


The Railway Mechanical Engi- 
meer’s circulation is measured 
by the A. B. C. In buying ad- 
vertising space in its columns, 
you receive dollar-for-dollar 
value. 


SIMMONS-BOARDMAN 
PUBLISHING COMPANY 


“The House of Transportation” 


New York, Cleveland, Washington, D. C. 
Chicago San Francisco 
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One Sent 
On Request 


Tell Us What 


The two bronze-to-bronze seats, ground together, 
make an accurate fit and eliminate all possibility 
of corrosion. Extra heavy malleable pipe ends 
surmounted by a heavy swivel tightening nut, 
make the Dart Union a single, unleaking unit. 
We'll be glad to send you a Dart Union FREE. 
Tell us what size you want. 


E. M. DART MFG. COMPANY 
PROVIDENCE, R. I. 
The Fairbanks Co., Sales Agents 
Canadian Factory, Dart Union Co., Ltd., Toronto, Can. 


MEASUREMENT 
of 
VALUE 


The value of these 


D ~- 
Superheaters 
v devices is measured 


Feed Water || by the difference in 
ore the cost of operating 
locomotives with them 


pase and without them. 


Injectors Write for literature. 
THE SUPERHEATER COMPANY 
17 East 42nd Street Peoples Gas Bldg. 


NEW YORK CHICAGO 


Camada: THE SUPERHEATER COMPANY, Ltd., Montreal 


For detailed description see Locomotive Cyclopedia 


BUYERS INDEX 


Accumulators, Hydraulic | 
bersburg Engineering 


Chicago Ry. i Co Co, 
National leable 


o. g l Stee! Castıngs Co. 
General Machinery Corp. oi] S. K. F. Industries 

Delaware. 

United „Engineering & Bearings, Roller. 
Found: Ss. F. Industries. 
Watson S Stillman Co., The. Timken Roller Bearing 
Wood & Co., R. D. Bearings. Side EFi 
Acetylene, Gas merican Steel Foundries. 
Milburn Co., The Alex-| Ghicago Ry, Equipment Co. 
ander. ine Railway Appliance Co. 

Acetyiene Welding Rods and | Bearings, Tapered Roller 
ire — (See Welding Timken Roller Bearing Co. 


Rods and Wire). 

Air Compressore—See Com- 
pressors, Air). 

Air Drills—(See Drilling Ma- 
chines, Portable Pneu- 
matic). 

Air Hammers--(See Ham- 
mers, Pneumatic). 

Air Hoists—(See Hoists, Air) 

Air Hose—(See Hose, Air). 


Beds, Cast Steel, Electric. 
General Steel Castings Co. 
Bearings, Pi bar 
S. K. Industries, 
Tinken. Roller Bearing Co. 
Beds, Cast Steel, Electric. 
General Steel Castings Co. 
Beit Dressing. 
Dixon Crucible Co., Jos. 
Belt Headers. 


Air Lifts. National Machinery Co. 
Ingersoll-Rand Co. The. 
Sullivan Machinery Co. Bench Legs. 


Brown & Sharpe Mfg. Co. 
Bending and Forming Ma- 


ines. 
Quickwork Co., The. 
Bending Machines, Hand and 
Power, 
Buffalo Forge Co. 
Cleveland Punch & Shear 
Works 
General Machinery Corp. of 
Delaware. 


Hilles & Jones Works of 


Air Pump Cleaners 
Ouakite "products, Inc. 


Air Reservoir Joints — (See 
Joints, Air Reservoir). 


Arbors saq Manaren, Solid. 
Brown & Sharpe Mfg. Co. 
a ee Milling Machine 


McCrosky Tool Corp. 


Arch Tube Cleaners — (See 
Tube Cleaners). 


Arch Tub the Consolidated Mach. 

National T Tube Co. Pe Corp. ol America. 
els Co. enry. 

areal Eleetie Co. Sellers & Co., Inc, Wm. 


Underwood Corp., 
Watson-Stillman Co., The. 


Bending Machines, Hydraulic. 
Chambersburg Engineering 


Ash Pans, Cast Steel 
General Steel Castings Corp. 

Automatic Chucking and 
Turning Machines— (See 
Lathes, Automatic Chuck- 
ing and Turning). 

Automatic Connectore—(See 
Connectors, Automatic). 

Automatic Milling Machines 
—(See Milling Machines, 

Automatic). 

Automatic Screw Drivers — 
(See Screw Drivers, Au- 
tomatic). 

Automatic Screw Machines— 
(See Screw Machines, 
Automatic). 

Axles, Car and Locomotive. 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Lima Locomotive Works. 

Banding Presses, Hydraulic— 
(See Presses, Banding). 


o. 
General Machinery Corp. of 
Delaware. 
Watson-Stillman Co., The 
Bending Rolls — (See Rolls, 
Bending and Straighten- 


ing). 

Billets” Steel. 

Carnegie Steel Co. 

Bits, Machine Tool — 
Tool Holder Bits— 
Speed Steel). 

Bits, Track and Bonding— 
See Drills, Track and 
onding). 

Blogia. Cl Chain — (See Hoists, 

n). 


Blooms, Steel. 
Carnegie Steel Co. 


Blower Fitting Automatic 


See 
ligh 


Smok A 
Barrels, Tumbling. Berne ain Co. 
Whiting Corporation. Biowers 
Bars, Boring — (See Boring| Buffalo Forge Co. 
Bars). 
Blowpipes 
Bars, Concrete, Reinforcing.| Milburn Co., The Alex- 
Carnegie Steel Co. ander. 


Bars, Iron and Steel. 


Boiler Chemicals. 
Burden Iroa Co. 


Dearborn Chemical Co. 


Co. | Bolt and Nut M achintry: 
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For location of advertisements of manufacturers listed in tho Buyers 
Index, see Alphabetical Index on tho last pago next. to cover 


Bolt Iron, Engine 
Burden Iron Co. 


Bolt Pointers. 
National Machinery Co., 
The 


Acme Machinery Co. 

Ajax Manuracturing fare 

General Machinery Corp. o! 
Delaware. 

Landis Machine Co., Inc. 

National Mchy. Co.. The 

Williams Tool Corp. 


Bolt and Rod Threaders 


National Machinery Co., 
The. 
Bolts & Nuts. 


Betkleh-m Steel Co. 


Bonding Outfits, Rail. 
Ingersoll-Rand Co. 
Booka— Railway. 
Simmons Boardman 
o. 


Pub 


Boosters. 
Franklin Ry. Supply Co. 
Boring Bars. 
Davis Boring Tool Co. 
Gidding & Lewis Mach. 


Tool Co. 
Ingersoll Milling Machin 
o.n The. 

Boring Bars, Expansion. 
Davis Boring Tool Co. 
Boring Bars, Lor... Cylinder 
—(See Boring Machines, 


Portable). 
Boring and Drilling Machines 
orizontal. 

Betts Works ot Consoli- 
dated Mach. Tool Corp 
of America. 

General Machinery Corp. of 
Delaware. 

Gidding & Lewis Mach. 
Tool Co. 


Ingerson i Milling Machine 


Lucas Machine Tool go: 
Sellers & Co., Inc., Wm. 
Boring and prilting Machines, 

: ertical. 

Betts Works of Consoli- 
dated Mach. Tool Corp. 
of America. 

Colburn Mach. Tool Works 

Consolidated Mach. 
Corp. of America. 

General Machinery Corp. of 


elaware. 

Ingersoll Milling Machine 
Co., The. 

Sellers & Co., Inc., Wm. 

Boring and Turning Mills, 
Vertical. 

Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Bullard Co.. The. 


Colburn Machine Too! Plant 
of Consolidated Machine 


! Boring Machines, 


Portable, 
ior Loco, Cylinder and 
Valve Chambers). 

Morton Mis. Co. 

Rooksby, E. J. & Co. 

Underwood Coro.. H. B. 


e| Boring Machines, Wood Bor- 


ing 

General Machinery Corp. o! 
Delaware. 

Ingersoli Milling Mach. Co, 

Newton Works of Consoli- 
solidated Machine Tool 
Corp of America. 


Boring Machines, Locomotive 
Driving 
Sellers E Go, meee Wm. 
Boring Machines, Tire. 
Betts Works of Consoli- 
dated Machine Tool Corp. 
ot America. 
General Machinery Corp. oi 
Delaware. 


Borns M Machines, Traveling 
ead: 
Morton. "Mig. Co. 


Boring Tools (see Tools, 
ale 
Braces, R 


Netomt Malleable & Steel 
Castings To. 
Brake Beams. 
American Steel Foundries: 
Bradford Corp., 
Ghicago, Ry. Egu pment Co. 
Davis Brake Beam Co. 
National Malleable & Steel 
Castings Co 
Brakes, Clasp. 
American Steel Foundries. 
Brake Beam Supports. 


Chicago R quipment Co. 
Davis Brake Beam C 
Brake Heads. 


American Steel Foundries. 
Chicago. Ry. 7, Equ ipment Co. 
Davis Brake Beam 
National Malleable & ie 
Castings Co. 
Brake Jaws. 
National Malleable & Steet 
Castings Co. 
Brake Levers. 
National Malleable 
Steel Castings Co. 
Westinghouse Air Brake Co. 
Brake Pins 
Westinghouse Air Brake Co. 
Brake Shoes. 
Chicago Ry. eraio Co. 
Brake Wheel 
National Malleable 
Stee! Castings Co. 
Brakes, Air. 
pensie Air Brake Co. 
Brakes, Electri! 
Westinghouse Air Brake Co 
Brakes, Hand. 
National Malleable & Steel 
Castings Co 


and 


and 


National Machinery Co., 
Watson-Stillman Co. 


Burring Machines. 

Acme Machinery Co., The 

Ajax Mig. Co. 

Naronal Machinery Ca. 
Bushing Presses, Hydraulic— 
(See Presses, Bushing). 


Cable. 
General Electric Co. 
Calipers, Bow. 


Brown & Sharpe Mig. Co. 
Starrett Co.. The. L. S. 
Cahpers, Micrometer, 
Starrett Co., The L 
Car Door Fixtures. 
Chicago Railway Equipment 


o. 
National Malleable and 
Steel Castings Co. 


. S. 


ine Railway Appliance 
o 
Car Lighting. 
General Electric Co. 
Car Jacks—(See Jacks, Hy- 
draulic) 
Cars, Ballast; Dump and 


Bankes Steel Co. 
Cars, Industrial. 
Bethlehem Steel Co. 
Cars, Motor. 
General Electric Co. 
Cars, Tank. 
Bethlehem Steel Co. 
Cast Iron aie I 
(See Wel 
Cast Steel Welding Rode 
(See Welding 
Casting, Elec. Loco. 
General Steel Castings Corp. 
Castings, Grey Iron. 
imac Engineering 


Castings, Hylastic 
American Steel” "Foundries. 
Castings, Iron. 
American Steel Foundries. 
General Steel Castings Cerp. 
National Malleable and 
Steel Castings Co. 


Castings, Malleable. 


podi , 


National Malleable and 
Steel Castings Ce. 
Industries. 


Timken Roller Bearing Co. 


Castings, Nickel 
International Nickel Co. 
Castings, Steel 
American Steel Foundries. 
Bethlehem Steel Co. 
General Steel Castings | Corp: 
Lunkenheimer Co., 
National Malleable s ‘Steel 
Casting Co. 
Cement, Iron. 
Smooth-On Mfg. Co. 
Center Bearings—(See Bear- 
ings Center). 


Carnegie Steel Co. 
Highland Iron & Steel Co. 
Reading Iron Co. 

F. Industries. 
Faken Roller Bearings Co. 


Beading Machines 
Quickwork Co., 

Beading Tools 
Carpenter Steel Co., The. 

Bearings, Ens Generator. 


Industries 
Timken a Bearing Co. 


ar ai dae 


The. 


Industries 
Bearings ‘Ball Thrust 

. Industries 
ee Car. 


American Steel Foundries. 


Bearings, Center 
‘American Steel Foundries. 


Boiler Compounds — (See 
Compounds, Boiler.) 

Boiler Mountings 
Lunkenheimer Co. 

Boiler Tubes, Charcoal Iron. 
Reading Iron Co. 

Boiler, Tube Cleaners—See 

Tube Cleaners). 

Boilers, Locomotive. 
American Locomotive Co. 
Baldwin Locomotive Works 

The 
Bradford Corp., The 
Commonwealth Steel “Co. 

Bolsters, Car. 

American Steel Foundries. 

Bolsters. Steel. 
American Steel Foundries. 
Bradiora Corp.. The. 
General Steel Castings Corp. 

Bolt Cutters — (See Thread 

Cutting Machines, Bolt). 


Tool Corp. of America. Wine ilway Appliance 
General Machinery Corp. of Co. Center Puncher: The. L. S$ 
woe Maswi 3 Brakes, Press. aia O-, e. . 
a . w : i i i e 
Moore: Inc. o Wine Railway Appliance) “*gradiord Corp., The. 
Sellers & Co.. Wm. Brazing Centering Machines. 
Boring Machines. Car Wheel Milburn Co., The Alex-| General Machinery Corp. of 
Betts Works of Consoli ander. Delawar 


dated Mach. Tool C 
of America. 
General M Machinery Corp. oi 
ela 


Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 


Centers, Index. 


ere Brushes, Dynamo and Motor 


Dixon Crucible Co., Jos. 
U. S. Graphite Co. 


Ingersoll ‘Milling Machine} Westinghouse Elec. & Mig.! Brown & Sharpe Mfg. Co 
o., The. Co. Wheel Co. 

Manning, Maxwell &| Buffers, Electric. Chemicals. 
Moore. Inc. Hunt & Son, C. B. Dearborn Chemical Co. 


Sellers & Co., Inc., Wm. Standard Elextrical Tool 


Oakite Products, Inc. 


Boring Machines, Cylinder Co., The. Chemists 

etts orks o onsoli-| Buffers, Friction = 

dared. Mach: Tool Corp Westinghouse Air Brake Co. Gath ta eae ae 
General Machinery Corp.| Buffers. Portable Pneumatic. Hamcecs, Pneumatic) 


of Delaware Buckeye Portable Tool Co. 


8 Chisel Blanks. 
Newton Works of Consoli- | Bulldozers. Carpenter Steel Co.. The. 
ute Mach. Tool Corp.| Ajax Manufacturing Co. Independent Pneumatic 


General Machinery Corp. of 


Tool 
Sellers & Co., Inc., Wm. Delaware. Ingersoll-Rand Co. 
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WESTINGHOUSE 
AIR BRAKE CO. 


The Ori riginal Rust Preventive 


—on the 


interior of all 
car reservoirs 


A tribute 
unsurpassed 
to this remarkable 
chemical and 
mechanical 

Rust Preventive 


121 Railroads Use NO- OX-ID 


DEARBORN CHEMICAL COMPANY 
310 S. Michigan Avenue, Chicago ` 205 E. 42nd Street, New York 
Canadian Office and Factory: TORONTO 


NO-OX-ID Treated Steel is Always Steel 


Chucking Machines. 
Bullard Co., The. 
Jones & Lamson Machine 


Chucks, Drill. 
Ingersoll-Rand Co. 
McCrosky Tool Co: 
Modern Tool Works of 

Consolidated Machine 
Tool Corp. of America. 


Chucks, Lathe. 
Bullard Co., The. 
Ryerson & Son, Jos. T. 
Chuc Magnetic. 
Healt Machine Co. 


Chucks, Quick Change. 
Geometric Tool Cos “The. 
odern Tool Works of the 
Consolidated Mach. Too] 
Corp. of America. 


Chucks, Staybolt arar. 
Ingersoll-Rand Co. 


Circle and Flanging Machines. 
Quickwork Co., The. 


Clamps, Flan; 
General Ma 
Delaware. 


Clamps, Hose. 
Independent 
Tool Co. 
Ingersoll-Rand Co. 
National Malleable & Steel 
- Castings Co 


Clamps, Machinists’. 
Starrett Co.. The L. S. 
Clamps, Pipe. 

National PMalleable & Steel 
Castings Co. 
Cleaner, Metal—(See 
pounds, Cleaning). 

Clippers, Bolt 
orter, Inc., H, K. 
Coach and Coach Yard Steam 
oints — (See Joints, 
ch Yard). 


Coal. and Aah Handling Ma- 


General A Machinery Corp. of 
Delaware. 


indy Corp. of 


Pneumatic 


Cocks 
Lunkenheimer Co. 


K B & Sh: Mf; 
rown 
Geametric Too I i a 
Combination Boiler Checks— 
(See Boiler Checks). 


Compounds, Boiler. 
Bird-Archer Co., The. 
Dearborn Chemical Co. 

Compounds, Cleaning. 

Ford Co., J. 
Oakite Products Inc. 

Compressors, Air. 

General Electric Co. 
he sea Pneumatic Too) 


Inge ersoll- Rand Co. 
1 


van Machin 
Werth Air Brake Co. 
Worthington Pump & Ma- 

chinery Corp. 

Condensing A tus. 
Ingersol if Rand Co. 
Worthington Pump & Ma- 

chinery Corp 

Condensin; Plants. 

Ingersoll. ll-Rand Co. 

Condensers. 

Ingersoll-Rand Co. 
Worthington Pump & Ma- 
chinery Co. 

Conduit, A aaa 


Barco Mf, 
Franklin ROS Supply Co. 


Connections, Lever. 
National Malleable & Steel 
Castings Co. 
Connections, Truck. 
National Malleable & Steel 
Castings Co. 
Connectors, Electrical. 
Westinghouse Elec. & Mfg. 


Converters, Steel. 
Whiting Corporation. 
Coping N Machines: 
» Henry. 
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Controllers 


General Electric Co. 
Westinghouse Elec. & Mfg. 


Counterborers and Counter 
Sinks. 


Starrett Co. The L. S. 


Countershafts. 
Brown & Sharpe Mfg. Co. 


Couplers. 


American Steel Foundries. 


Franklin Ry Supply Co. 
National Malleable 
Steel Castings Co. 


Coupling Nut, Steel-Bronse— 
(See Nut, Coupling). 


Couplings, Hose. 
Cleveland Pneumatic Tool 


and 


o. 
Independent Pneumatic Too! 


Co. 
Ingersoll- Rand Co. 
Morton Mfg. Co. 
Westinghouse Air Brake Co. 


Couplings, Pipe. 


Dart Mig. & 
Walwort 


Cranes, Electric, Industrial, 
Truck Mounted. 


Baker-Raulang Co. 


Cranes, Electric Traveling. 
General Machinery Corp. ot 
Delaware. 
Manning, Maxwell 
Moore, Inc. 
Whiting Corporation. 


E M. 


Com- | Cranes, Gantry. 


General Machinery Corp. of 
Delaware. 
Whiting Corporation. 
Cranes, Hand Power. 


General Machinery Corp. of 
Delaware. 
Whiting Corporation. 


Cranes, Hydraulic. 
Chambersburg Engineering 
o. 


Cranes, Pillar. 
Whiting Corporation. 

Cranes, Transfer, 
Whiting Corporation. 

Cranes, Wall and Jib. 


General Machinery Corp. of 
Delaware. 
Whiting Corporation. 
Crank Pin prorsise Machines 
Portable. 


Micro Machine Co. 
Rooksby & Co.. E. J. 
Underwood Corp., H. B. 


Cross Heads and Cross Head 
Shoes. . 


Barco Mfg. Co. 
Cupolas, Foundry. 

Whiting Corporation. 
Cutters, Bolt—(See Thread 

Cutting Machines, Bolt). 

Cutters, Chain 

Porter, Inc., H. K. 
Cutters, Gear. 

Brown & Sharpe Mf 

National Tool Eo 
Milling—(See Mill- 
ing Cutters) 


Cutters, Pipe. 
Landis Machine Co. 


Cutters, Rivet. 
Carpenter Steel Co., The. 
Ingersoll-Rand Co. 


Cutters, § 
Clevelan 
Works 


Cutters, 


Punch & 
Co. 


Shea 


Cutters, Wire 
Porter, Inc., H. K. 


Cutting Of Machides, Auto- 


ma e 
Brown & Sharpe e Hie. Co 


Landis Machine Co. 


Cutting Tools—(See Tools, 
Cutting). 


Cutting and Welding Appara- 
tus. 
Milburn Co., The Alex- 


ander. 
Oxweld Railroad Service 


Cyclopedias, 
"Simons Boardman 
o. 


Cylinder Boring Machines— 
Su Boring Machines, 
ylinder) 


Cylindera, Compressed Air, 
National Pabe Co. 


erailers, Portable (Mechan- 
keal and Hand T Throw). 


Pub. 


Dies. 
ones & Lamson Mach. Co. 
dis Machine Co. 
Modern Tool Works of 
Consolidated Machine 
Tool Corp. of America. 


Dies, Adjustable 
Geometric Tool Ce., The. 
Jones & Lamson Machine 


0., 
Landis Machine Co., Inc. 
Modern Tool Works of Con- 
solidated Machine Corp 
of America. 


& | Doors 


, Car. 
Chicago Railway Equip 
ment Co. 


Doors, Locomotive Fire Boz 
Franklin Ry. Supply Co. 


Draft Armi. 
American Steel Foundries. 
Bradford Corp., The 


Draft Gear Yokes 
National Malleable 
Steel Castings Co. 


Draft Gears 
Bradford Corp 
National Malleable & Steel 
Castings Co. 
Cardwell Westingbouse Co. 


Draft Rigging and Attach- 
ments. 

General Steel Castings Corp. 

ets Westinghouse Co. 


Draft Y 
Nnn A Malleable & Steel 
Castings Co. 


Drilling Machines, Electric 
Buffalo Forge Co. 


Drilling Machines, Fire Box 
Gidding & Lewis Mach. 
Tool Co. 


Drilling Machines, Gan, ang, 
Colburn Mach. Tool Works 
of Consolidated Machine 
‘ool Corp. of America. 
Niles-Bement-Pond Co. 


Detling Machines, Heavy 


uty. 

Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Buffalo Forge Co. 

Colburn Mach. Tool Works 
of Consolidated Machine 
Tool Corp. of America. 

General M Machinery Corp. of 

ela 

In ersall "Milling Machine 


The 
Sellers & Co., Inc., Wm. 
Drilling Machines, Horizontal 


— (See Boring and Drill- 
ing Machines, Horisontal) 


Dening M Machines, Multiple 
ind 


Colburn Stach, Tool Works 
of Consolidated Machine 
Tool Corp. of America. 

Ingersoll Milling Machine 
Co., The. 


Dilling Machines; Portable, 


and 


Elect: 
Independent Pneumatic Tool 


Drilling Machine: Portable, 
Pneuma 

Buckeye Portable Tool Co. 

Cleveland Pneumatic Tool 


Independent Pneumatic Tool 


Co. 
Ingersoll-Rand Co. 


Drilling Machines, Radial. 
Buffalo Forge Co. 
Gidding Lewis Mach. 
Tool ce 
Manning, Maxwell & 
Moore. Inc. 


Drilling Machines. Rail. 
Colburn Mach. Tool Works 
of Consolidated Machine 
Tool Corp. of America. 
Ingersoll Milling Machine 


O., The. 
General Machinery Corp. of 
Delaware. i 
Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 
Sellers & Co., Inc.. Wm. 


Drilling Machines, Rock. 
Ingersoll -Rand Co. 
livan Machinery Co. 


Drillin 


Rana 3 Universal. 
Giddi 


& Lewis Mach. 
Tool Fco. 


Drilling Machines, dbaker 
Buffalo Forge 

conan Mach. Tool Works 

ef Consolidated Machine 

Tool Corp. of . America. 

General Mi Machinery Corp. of 

ela 
In ersoll "Milling Machine 


The. 
Sellers & Co., Inc., Wm. 


rills. 

Brubaker & Bro., L. 
Buckeye Portable Teo! Co. 
independent Pneumatic 


ool 
Ingersoll-Rand Co. 


Standard Electrical Tool 
Co. 


Drills. Close Corner. 
Independent Pneumatic Tool 


Ingersoll-Rand Co. 


rills, Core. 
Ingersoll-Rand Co 


Drills, Pneumatic. 
Buckeye Portable Ton! Co. 
Independent Pneumatic Tool 


Co. 
Ingersoll-Rand Co. 


Drills, Portable Electric. 

Standard Electrical 
Co.. The. 

Drills, Rock. 
Ingersoll-Rand Co. 

Drills, Track and Bonding. 
Rird-Archer Co.. The. 
Cleveland Pneumatic Tool 


Ingersoll-Rand Co. 


Driving Boxes, Locomotive. 
Franklin Ry. Supply Co. 


Drivi ing Wheel Centers— (See 
ee! Centers, Driving). 


Drop For as Forg- 
ings, Drop). 

Dron Forgings Pliers 
McKaig Hatch, Inc. 


Drop Hammers, Board Dro 
—(See Hammers. Drop). 


Drop Pit Table, Electric. 
Whiting Corporation. 


Dron Testing Machines. 
Whiting Corporation. 
Dynamos aie Generators, 
ric 
oct Rivet Heaters—(See 
Rivet Heaters, Electric). 
Electric Supplies. 


General Electric Co. 
Westinghouse Elec. & Mfg. 
o. 


Ton) 


Electric Welders— (See Weld 
ing Machines, Electric). 
Electric Welding Rods and 
Wire— (See Welding 
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Engine Bolt Iron. 
Wrought Iron Research 
Ass'n. 


Engine Lathes—(See Lathes, 
Engine). 


Engines, Corliss. 

` United Eng. & Fdry. Co. 

Engines, Crude and Fuel Oil. 
Worthington Pump & Ma- 

chinery Corp. 

Engines, Diesel Oil. 
Worthington Pump & Ma- 

chinery Corp. 

Engines, Gas and Gasoline. 
Ingersoll-Rand Co. 
United Eng. & Fdry, Co 
Worthington Pump & 

chinery Corp. 

Engines, Steam. 
Buffalo Forge Co. 

Ezpanding Mandrels — (Soe 

Arbors and Mandrel Ex- 
panding). 

Expanders, Tube. 
Watson-Stillman Co., The. 


Fans, Electric. 
Buffalo Forge Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 
Fans, Ventilating. 
Buffalo Forge Co. 
General Electric Co. 
Fasteners, Car Door. 
National Malleable & Steel 
Castings Co. 
Feedwater Heaters, Locomo- 
tive. 
Superheater Co., The. 
Worthington Pump & Ma. 
chinery Corp. 


oer Heaters, Station- 
Worthington Pump & Ma. 
chinery Corp. 
Fencing, Iron. 
Page Steel & Wire Co. 
Fencing, Wire. 
Page Steel & Wire Co. 


Filler Rods for Electric 
a Rods en 


Ma- 


Firebox Paint, Dry. 

U. S. Graphite Co. 
Fireboxes. 

Locomotive Firebox Co. 
Fittings, Air Brake. 

Westinghouse Air Brake Co. 
Fittings, Brass. 

Lunkenheimer Co. 
Fittings, Gas Fixtures. 

Dart Mfg. Co., E. M. 
Fittings, Hydraulic. 

Chambersburg Engineering 

Co. 
Watson-Stillman Co., The. 


Fixtures, Car Door. 
National Malleable & Steel 
Castings Co. 
Flanges, Pipe. 
Dart Mfg. Co.. E. M. 
Flanges, Snow and Ice. 
Qè C. Co., The. 


cl —(8ee 
eit, PARED. 
Flan 


e Presses— (See 
resses, Flan Je 
Flue Cutters—(See Cutters. 
Flue). 


Flue Rattlers. 
Draper Ma Manufacturing Co. 


Flue Welders (see Welders. 
Flue). 
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De Vilbiss Meets Every 

x s g| a a Different 
>n Exhausting’ 
Da Kequire- 
ie, ment 


aN 


~ 


ponsvig 


COMBLETE 
Spray Outfits 
Meeting 
Every Requirement ees 


VERY painting and finishi " ; ; i ine tN rare 
| Die idserved by specialized De Vil Every different operation and industry engaged in spray-painting 


biss spray outfits which are designed and spray-finishing presents different exhausting problems—often dif- 
and built to do the particular work for 


which they are intended with, thè ferent plants or departments of the same general character demand 
maximum economy of labor and ma- highly individualized installations of exhausting equipment. 

terials. PPT. : . ege : : 
Whatever may be your Painting wi Specialized engineering ability, a long and vast experience with 
finishing operation, look to DeVilbiss exhausting equipment in all industries, and an intimate, proved know- 


for: ledge of the essential needs of every separate exhausting problem make 


Spray guns of various types and it easy for DeVilbiss to provide maximum efficiency with the minimum 


Sizes, 


Presinto feid paint tanks aud of cost no matter how large or small, peculiar or different the exhaust- 
containers. ing requirement may be. It costs you nothing to learn how DeVilbiss 
Spray booths, exhaust fans, and can serve you in this particular. It may save you much. 

approved lighting fixtures. 


Air compressing equipment. ® @ 
Air transformers and accessories. 

Air and fluid hose and connections. 

Complete outfits from the smallest 

hand-operated units to the largest 

industrial installations. 


wins ete Wee E tah Spra y- PAINTING S yst em 


vidual nee 


THE DEVILBISS COMPANY , 244 PHILLIPS AVENUE s+ ‘TOLEDO, OHIO 
Sales and Service Branches: 
NEW YORK PHILADELPHIA CLEVELAND DETROIT INDIANAPOLIS CHICAGO 
ST. LOUIS SAN FRANCISCO WINDSOR, ONT: 
Direct factory representatives in all other territories 


Gears. Fabric. 
General Electric Co. 


Gears, Special, Cut to Order. 
Brown & Sharpe Mfg. Co. 


Forge Hammers. 
Sullivan Machinery Co. 


Forges. 
Buffalo Forge Co. 
Forges. 
(See Rivet Heaters, O 


Forging Machines. Oxweld_ Raftroad Service 


Ajax Manitacturm Co. Co., The. 

cme Machinery Co. 

National Machinery Co. (Generators, Electric. 

F General Electric Co. 

orging Presses, Hydraulic—j} Westinghouse Elec. & Mig. 

(See Presses, Forging). Co. 

Forgings, Steel Co. Gloves & Goggles: eine 
Milburn Alex- 

Foundry Facin ander: 


Dixon Crucib! tle Co., Jos. 

U. S. Graphite Co. 
Foundry Supplies. 

American Steel Foundries. 

Bird-Archer Co. 

Whiting Corporation. 


Frames. AEE (Sds Truck 


Graphite, Boiler. 

Dixon Crucible Co., Jos. 

U. S. Graphite Co. 

Graphite Fipe, Cement. 
US. Graphite Co. 

Grate Shakers. 


Franklin Ry. Supply Co. 


Grease Forming Machines. 
Franklin Ry. Supply Co. 


tease Cups. 
Lunkenheimer Co. 


Grease Guns, High Pressure 
Reliance Machine & Stamp- 
ing Wks., Inc. 
Greases. 
Dixon Crucible Co., Jos. 
U. S. Graphite Co. 


Grinders, Crank Pin, 
able. 
Micro Machine Co. 


Frogs & Crossings. 
Bethlehem Steel Co. 
Front End Lustre. 
U. S. Graphite Co., The. 
Fulcrums, Brake Beam. 
American Steel Foundries. 
National Malleable & Steel 
Castings Co 
Furnaces, Annealing, 
Whiting Corporation. 
Gages. 
Ashton Valve Co. 
Brown & Sharpe Mfg. Co. 
General Electric Co. 
Lunkenheimer Co. 


Port- 


Manning, Maxwell &|Grinders, Cylinder. 
Moore, Inc. Hutto Engineering Co. 
Starrett Co.. The L. S. | Grinders, Rod, Portable Pneu- 
Gage Cocks. Independent Pneumatic 
unkenheimer Co. Tool Co. 
Gages, Disko Bench 


Grinding Machines, 


Standard Electrical Tool Co. 
Grinding Machines, Chucking. 


rown harpe Mfg. Co. 
Starrett yo The L. Ez, 
Gage Glasses. 


enkins Brothers. Heal Machine Co: ie 
odern Tool Works of Con- 
Gaga, Bol jats Depth, th, Thick- solidated Machine Tool 
Brown & Sharpe M Mig. Co. Corp. of America. 
Starrett aS The L. Grinding Machines, Cutter 
Gages, Oil. and Reamer. 
Lunkenheimer Co. Brown & Sharpe Mfg. Co. 
Gages, Plug. In creol Milling Machine 


Brown S Sharpe Mfg. Co | Landis Tool Co. 


Gages, Pressure. Thompson Grinder Co., 

Ashton Valve Co. The. 

Watson-Stillman Co., The |Grinding Machines, Cylindri- 
Gages, Recording. cal. 

eneral Electric Co. Brown & Sharpe Mfg. Co. 
Gages, Ring. Heald Machine Co. 

„andis Too 

esis & Sharpe Mfg. Co | y dern Tool Works of Con- 
ages, Snap. solidated Machine Tool 


Brown & Sharpe Mfg. Co 
Gages, Steam. 
Ashton Valve Co. 
Gages, Surface. 
rown & Sharpe Mfg. Co 
Starrett Co., The L. S. 
Gages, Thread. 
ones & Lamson Machine 
Co. 
Gages, Tool. 
Brown & Sharpe Mfg. Co. 
Gages, Welding 
Milburn Co., 


Corp. of America. 
Grinder Co.. 
Grinding Machines, ge 
Acme Machinery Co., The 
Geometric Tool Co., “The. 
Modern Tool Works of Con- 
solidated Machine Tool 
Corp. of America. 
National Machinery Co. 
Grinding Machines, Drill. 
Sellers & Co.. Inc.. Wm. 
Grinding Machines, Edge. 


ander, The Alex-| pons Grinder Co., 
e. 
Gages, Wheel Press Record-|Grinding Machines, Electric. 


Standard Electrical Too! Co 
Grinding Machines, Floor 


Type. 
Landis Tool Co. 


ing. 
Ashton Vatve Co. 
Galvanized Wire—(See Wire, 


Galvanized). 
Modern Tool Works of Con- 
Ga Acetylene ae Acety- Salidated. Machine Tool 
Corp. of America. 
Gaskets. 


Garlock Packing Co., The. Standard Electrical Tool Co 
Westinghouse Air Brake Co. |Grinding Machines, Gap. 
Landis Tool Co. 


Gate Shears—(See Shears, Grinding Machines, Internal. 


a RS Machi Heald Machine Co. 
ear Cutting Machine. i ‘ 
Brown & Sharpe Mfg. Ce. see Tool Co. 
Gear Shaper Cutters. Micro Machine Co. 
National Tool Co., The. Modern Tool Works of Con- 
solidated Machine Tool 
Gears. Cut. Corp. of America. 


General pactus fo. Co. Standard Electrical Tool Co 
Westinghouse Elec. & *'fg.| Thompson Grinder Co., 
Co. | The. 


Oil Rivet Henting Generators, Acetylene, Car- Grinding 
e. 


Grinding Machines, Locomo- 
tive Frame, Portable 
Pneumatic. 

Buckeye Portable Tool Co. 
Machines, Portable, 
tric. 

Cleveland Pneumatic Tool 


o. 
Independent Pneumatic Too: 


o. 
General Electric Co. 
Standard Electrical Tool Co. 


Grinding Machines, Portable, 


Pneumatic. 
Buckeye Portable Tool Co. 
Independent Pneumatic 
tool Co. 


Ingersoll-Rand Co. 


Grinding Machines, Surface, 
Horizontal Spindle. 
Co., 


Thompson Grinder 
The. 


Grinding Machines, Surface. 
Brown & Sharpe Mfg. Co. 
Grinding Machines, Surface 
Rotary Table. 
Heald Machine Co. 
Grinding Machines, Tool. 
Brown & Sharpe Mfg. Co. 
Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co. 
Modern Tool Works of Con- 
solidated Machine Tool 
Corp. of America. 
Co., 


Thompson Grinder 
The. 


Grinding Machines, Universal 
Tool. 


Lancis Tool Co. 

Sellers & Co., Inc., Wm. 
Grinding and Polishing Ma- 

chines. 

Modern Tool Works of the 
Consolidated Mach. Tool 
Corp. of America. 

Standard Electrical Tool Co. 
Ground Rods. 

Page Steel & Wire Co. 
Guard Rails—(See Rails. 
Guard). 

Guards, Machine. 

Page Steel & Wire Co. 

Hack Saw Machines, Power 
— (See Sawing Machines. 
Power Hack). 

Hack Saws — (See Saws, 
Hack) 

Hammers, Air. 

Ingersoll-Rand Co. 
Hammers, Ball Pin 

McKaig Hatch, Inc. 
Hammers, Belt and Motor 

Driven. ” 

Chambersburg Engineering 

o. 

Hammers, Board Drop. 

Chambersburg Engineering 

o. 


Hammers, Drop. 
Chambersburg Engineering 


Niles-Bement-Pond Co. 
United Eng. & Fdry. Co. 
Hammers, Forging: 
Chambersburg ngineering 
o. 


Hammers, Pneumatic. 
Cleveland Pneumatic Tool 


Co. 
Ingersoll-Rand Co. 
Hammers, Pneumatic Forg- 


ing. , 
Chambersburg Engineering 


o. 

General Machinery Corp. of 
Delaware. 

Independent Pneumatic Too! 


a 
Sullivan Machinery Co. 


Hammers, Power, Belt and 
Motor Driven. 
Quickwork Co., The 


Hammers, Riveting 


Independent Pneumatic 
Tool Co. 
Ingersoll Rand Co. 


Hammers, Sheet Metal. 
Quickwork Co., The. 
Hammers, Steam, 
Sellers & Co., Inc., Wm. 
Hammers, Steam Forging. 
General Machinery Corp. of 
Delaware. 
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Hemmérs; Steam and Steam 

rop. 

Chambersburg Engineering 
o. 

Hand Tools. 


Starrett Co., The L. S. 


Hangers 
S. K. F. Industries, Inc. 


Hangers, fat 
Brown & 


Va 
Sellers & À: arpe M aa 


Headlights, Electric, 
General Electric Co. 


Heaters 
Westinghouse Elec. & Mfg. 


Heaters, Oil. 
(See Oil Heaters.) 


Heating Systems, Car (Elec- 


c). 
Wine Railway Appliance 
High Speed Steel — (See 
Steel. High Speed). 
Hobs. 
Brown & Sharpe Mfg. Co. 
National Tool Co., Phe 
Hobbing Machines, Gear, 


Spur and Spiral. 
Brown & Sharpe Mfg. Co. 


Hoists, Air. 
Hanna Engineering Works 
Independent Pneumatic 
Tool Co. 
Ingersoll-Rand Co. 
Whiting Corporation. 


Holsts, Coach. 
Whiting Corporation. 


Hoists, Electric. 
American. Engineering Co. 
General Electric Co. 
General Machinery Corp. of 
Delaware. 
Westinghoure Elec. & Mfg. 
O. 


Hoists, Hand. 
Gencral Machinery Corp. of 
Delaware. 


Hoists, Hydraulic. 
Chambersburg Engineering 
o. 


Hoists, Locomotive. 
Whiting Corporation. 
Hoists, Portable. 
Ingersoll-Rand Co. 
Whiting Corporation. 
Hoists, Transformer. 
Whiting Corporation. 
Hooks. Wrecking 
National Malleable & Stee! 
Castings Co. 


Hose, Air. 
Cleveland Pneumatic Tire 


o. 
Ingersoll-Rand Co. 
Westinghouse Air Brake Co. 


Hose, Air Brake. 
Westinghouse Air Brake Co 

Hose. Clamp Tool. 
Ingersoll-Rand Co. 

Hose Couplings—(See Coup- 
lings, Hose). 

Hose, Flexible Metallie. 
Barco Mfg. Co. 
Franklin Ry. Supply Co. 

Hose, Welding 
Milburn Co., 

ander. 
Hydraulic Machinery. 


Chambersburg Engineering 
o. 


The Alex- 


General Machinery Corp. of 
Delaware. 

Ingersoll-Rand Co. 

United Eng. & Fdry. Co. 

Watson-Stillman Ca The 


tndicators, Speed and Test. 
Brown & Sharpe Mfg. Co. 
Ingots. 
American Rollin 
Carnegie Steel Co. 


Injectors. . 
Sellers & Co., Inc., Wm. 


Mill Co. 
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Injectors, 1 Live and Exhaust 
Sellers & Co., Inc. 
Superheater Ċo., tw he 


Injectors, gr rina Heater 
Exhaust Steam. 
Sellers & “con Inc., Wm. 


Injectors; 2 Live Steam, Loco- 


Sellers ~ Co., Inc., Wm. 
Instruments, Precision Meas- 


ng. 
Brown & Sharpe Mfg. Co. 


Insulating Materials. 
General Electric Co. 


Intensifiers, Hydraulic. 
Chambersburg Engineering 
o. 


Iron, Bar. 
Highland Iron & Steel Co. 
Reading Iron Co. 


Iron, Charcoal. 

Wrought Iron Research 
Ass'n. 

Iron, 


Hiem Steel Co. 


Iron, Staybolt, 
Bethlehem Steel Co. 


Wrought Iron Research 
Ass'n, 
Iron, Wrought. 
Highland Iron & Steel Co. 
Wrought Iron Research 
Assn. 
Iron Cement. 


Smooth-On Mfg. Co. 


Jacks, Hydraulic, 
Watson-Stiliman Co., The 


Jigs and gees: 
rown & Sharpe Mfg. 
Gidding & Lewis 


ool Co. 
Ingersoll Milling Machine 


Co. 
ach. 


Joggling Machines. 
Quick work Co., The 

Joints, Air Reservoir 
Barco M 
Franklin TS Supply Co. 


Joints, Coach. 
Franklin Ry: Supply Co. 


Joints, Coach Yard. 
Barco Mfg. Co. 


Joints, Flexible a 


Barco Mig: C 
Franklin Ry Supply Co. 
Joints, Flexible for Engine 


Tender aay lean 
Barco Co. 
Franklin E, Supply Co. 

Joints, Rail. 
Carnegie Steel Co. 


Joints, Roundhouse 


ne. 
Barco Mfg. Co. 
Joints, Steam Liquid, Air. 


Barco Mi C 
Franklin Ry. Supply Co. 


Joints, Swing. 


Barco fg. Co. 
Franklin Ry. A Co. 


Journal Boxes and 
National Malleable Lit Steel 
Castings Co. 
Key-Bolts. 
Key Bolt Appliance Co. 
Key Bolts, Fitting-Up 
McKaig Hatch, Ine. 
Key-Way Cutters (Portable 
and Stationary). 
Morton Mfg. Co. 
Keys, Brake Shoe. 
Bradford Corp., The. 
Keys, Finished Machine. 
Morton Mfg. Co. 
Knuckle Emergency (For 
Couplers). 
& C. Co., The. 
Lacing Steel Belt — (See 
Belt Fasteners). 
Ladders, Steel Car. 
Wine Railway Appliance Co. 
Ladle, Heatere—(See Heat- 
ers, Ladle). 


Blower 
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Tool steels 
qualify to 
the name Bethlehem 


In the Bethlehem Tool 
Steel Metallurgical Labora- 
tories every possible care is 
exercised to be sure that all 
Bethlehem Tool Steel meas- 
ures up to the standards set 
for it. The Tool Steel Special- 
ists in these laboratories, with 
complete equipment for test- 
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must 
carry 


ing and analyses, search out 
the innermost qualities that 
affect the performance of the 
steel. Tool Steel that passes 
them has proved its right to 
carry the name “Bethlehem.” 

Just try the Bethlehem 
Railway Shop Tool Steels 
listed here. You will soon 
be convinced of their quality. 


BETHLEHEM STEEL COMPANY, General Offices, Bethlehem, Pa. 


DISTRICT OFFICES 
New York Boston Philadelphia Baltimore Washington Atlanta Pittsburgh Buffalo Cleveland 
Detroit Cincinnati Chicago St. Louis San Francisco Los Angeles Seattle Portland Honolulu 


Bethlehem Steel Export Corporation, 25 Broadway, New York City 
Sole Exporters of Our Commercial Products 


BETHLEHEM 
TOOL STEELS 
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Bethlehem XCL Tool Steel 


Especially recommended for the follow- 
ing classes of tools: Collets, cups, cones, 
drop-forging dies, trimming dies, black- 
smith’s tools, fullers, flatters, cold cut- 
ters, track tools, boilermaker’s tools, 
hand and pneumatic chisels, caulking 
and beading tools, rivet sets, punches 
and dies, shear blades, and machine 
parts that require hardening. 


Bethlehem No. 71 
Alloy Tool Steel 


An oil-hardening alloy steel, developed 
for hand and pneumatic chisels; for 
punches and shear blades; as well as 
for set screws and machinery parts. 


Bethlehem No. 67 Tool Steel 


Possesses unusual toughness and resist- 
ance to fatigue. It is exceptionally well 
suited for chisels, rivet sets, compres- 
sion riveter dies, blacksmith tools, rivet 
busters, all types of pneumatic tools, 
and hot work tools when the duty is 
not severe enough to use Bethlehem 
No. 57 or No. 445 Hot Work Tool 
Steels. 


Bethlehem Special High Speed 
Tool Steel 


Gives remarkable results in heavy-duty 
tools for lathes, planers, boring mills 
and other similar machine tools, as 
well as in twist drills, milling cutters, 
taps, reamers, gear-cutting hobs, in- 
serted saw teeth, pipe-threading dies, 
special dies and punches. 
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s, Incandescent. Locomotive Frame Grinding| Milling Machines, Continuous 

i Electric Co. Machines, Portable Pneu- Circular 

Westinghouse Elec. & Mfg. matic. Ingersoll Milling Mach Co. 
Co Buckeye Portable Tool Co.| Newton Machine Tool 
Works of the Consoli- 


Nipple Threading Machines. |Pipe Vises—(See Vises, Pipe) 
andis Machine Co. Pipe Unions. 


Nozzles, Exhaust Dart Mfg. Co. 


Lunkenheimer Co. 
Lathe Attachments, Engine. |Locomotive Guide Liners. Franklin By. "Suppl oe 


e Walworth Manufacturin 
MeCrosky Tool Corp Starrett Co., The, L. S dated Machine Tool | Nut Burring Machines Co. i 
. orp. of America. National Machinery Co., Pipe, W 
Lathes, Automatic Chucking | Locomotive pee Equipment | Milling Machines, Hand. The. ©, Welded Stoel. 
and Turni Rooksby & : 


Brown & Sharp Mfg. Co. 
Milling Machines, Heavy 


uty. 
Brown & Sharpe Mfg. Co. 


Milling Machines, Horizontal. 
Betts Works of Consoli; 
dated Mach. Tool Corp. 


Gidding & Lewis Bach. 


ational Tube Co. 
Pipe, Wrought Iron. 

. Reading Iron Co. 
Planers, 


Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 

General Machinery Corp. ot 


Underwood Corp., H. B. 
Locomotive Throttles 

American Throttle Co. 
Locomotives. 


American Locomotive Co. 
Budwid Locomotive Wks., 


Bethlehem Steel Co. 


Bullard Co., The. 
Gisholt Machine Co. 
Jones & Lamson Machine 


Co. 
Monarch Machine Tool Co. 
The. 


Nut Driving Machines, Port- 
able Pneumatic. 
Buckeye Portable Tool Co. 


Nut Facing Machines. 
Landis Machine Co. 


Nut Couplin; 
Lathes, Azle. Sellers k Co. Inc., Wm. 


Betts Works of Consoli- 
dated Machine Tool Corp. 


Delaware. 
General Electric Co. Tool Co. Nut Machines. 
of America Lima Locomotive Works. In ert „afilling Machine} National Machinery Co. Manning, aoe axwell & 
General Machinery Corp. of| Westinghouse Elect. & es. The. Sellers & Co., Inc., Wm 
D-laware. Mfg. Co. Lucas Machine Tool Co. d 7 
Manning, Maxwell & 


Niles-Bement Pond 
Sellers & Co., Inc, Wm. 


Milling Machines, Horizontal, 
Plai: 


n. 

Gidding & Lewis Mach. 

Tool Co. 

Ingersoll Milling Mach. co 

Lucas Machine Tool 

Newton Works of Consoli- 
dated Machine Tool Corp. 
of America 


Locomotives, Compressed Planers, Crank. 


Newton Works of Consoli. 
dated Machine Tool Corp. 
of America. 


Moore, Inc. 
Monarehy Machine Tool Co. 


Sellers & Co., Inc.. Wm. 


Lathes, Brass. 
Consolidated Mach. Tool 
Corp. of America 
Lathes, Car Wheel. 
Betts Works of Consoli- 
dated Machine Tool Corp. 


Nut Steel—Bronze Coupling. 
Sellers & Co., Inc., 


Nut Tapper—(See Bolt and 
Nut Machinery). 


Nut Tapping Machines 
National Machinery Co., 


Nuts, Castellated. 
Sellers & Co., Isc., Wm. 


Oi Burning Equipment. 


Baldwin Locomotive Co. 
Locomotives, Contractors’ 
American . Locomotive 


; Planers, Draw Cut Cylinder. 
Baldwin Locomotive Wks., ë 7 


Morton Mfg. Co. 


Planers, Low Cylinder. 
Morton Mfg. Co. 


Planers, Roll Wabble. 


The. 
Lima Locomotive Works. 
Locomotives, Electric. 
American Locomotive Co. 


Morton Mfg. Co. 
of America. Baldwin Locomotive Wks., Niles Tool Works Co. Morton Mig. Co. 
General Machinery Corp. of| General Electric Co. Millay N Machines, Horizontal, | Oil Cups Planers, Portable. 
Delaware. Westinghouse Elec. & Mfg. ersal Lunkenheimer Co., The Morton Mfg. 
Manning, Maxwel & ó: Ingersoll Milling Mach. Underwood torp., H. B. 
Moore, Inc. Locomotives, Mine. ` Oni in Ry Supply Co Planers, Plate. 
Monarch Machine Tool Co.,| “S2ldwin Locomotive Wks.. | Milling Machines, K pply Co. . | Cleveland Punch & Shear 
The. The. Ingersoll Milling A Zeh Co. | oi Pumps. Works Co., The 
Ryerson & Son, Jos. T, General Electric Co. Newton Works of Consoli- 


Sellers & Co., Inc., Wm. 
Lathes, Driving Wheel. 

Betts Works of Consoli- 

dated Machine Tool Corp. 


Lunkenheimer Co. Hilles & Jones Works of 


Consolidated Machine 
Tool Nee of America. 
Sellers & Co., Inc., Wm. 


dated Machine Tool Corp. 
of America. 


Milling Machines, Plain. 


Locomotives, Oil Engine Elec. 
Driven. 
American Locomotive Co. 


Oiling Systems 
Lunkenbeimer Co. 


: General Electric Co. Brown & Sharpe Mfg. Co Oxy-Acetylene Weldin ane 
Pett Machinery Corp. of| _ Ingersoll-Rand Co, Milling Machines, Planer ting g — (See ting Planers, Rotary Punch & Shear 
Delaware. Lubricators. Type. nd elding Apparatus Works Co., 
Manning, _ Maxwell Hoey Ry. Supply Co. | Sellers & Co., Inc., Wm. | pecking, Air P General Machinery. Corp. of 
M . Ine. ennessy, J A elaware. 
poe Eine Teol Co.) TOES Eo Mag Mee Tete |name Aaaa ng Co. The | weno Works of Consoli 
The. Reliance, Machine & Stamp- in ewes A, Packing: Asbestos Co., Th dated Machine Tool Corp. 
Ryerson & Son, Jos. T. oE .» Ine. Honeys Oo cy of Consoli- arlock Packing Co., e of America. 
Sellers & Co., he. Wm. Geile Co. dated Machine Tool Corp. Packing, Iron. Underwood Corp., H. B. 
Lathes, Engine. Lubricators, Graphite. of America. Smooth-On fee Co. Planers, Traveling Head 
Betts Works of Consoli-| Dixon Crucible Co., Joseph| Rooksby Co., E. J. Packing, Metalli Morton Mfg. Co. 
dated Machine Tool Corp. l.unkenheimer Co. Underwood Corp., H. B.| Garlock Packing Co. 
of America. U. S. Graphite Co. Milling Machines, Radius. |Packing, Sheet. Planers; pone Bat. 
Manning, Maxwell &| Lubricators, Journal. Ingersoll Milling Mach Co.| Garlock ramos Co., The Rooksby--& bod a È B. 
Monarch Machine Tool Co, Hennessy, J. J Newton Works of Consoli-| Packing Sof x 
The. Machinery, dated Machine Tool Corp. 


Garlock Packing Co., The 
Packing, Valve Stem, 

Garlock Packing Co., The 
Paint, Graphite. 

Dixon Crucible Co., Jos. 

Graphite Co. 

Paint Sprayin ipment 

De ven ere 

Eclipse Air Brush Co. 
Paint Burippers. 

Oakite Products, Iac. 
Partitions, Woven hig 

Page Steel & Wire Co 
Pedestal Jaw Facing Ma- 

chines. 


Planing Attachments, Radios 
Underwood Corp., H. B. 


Platforms, Car. 
General Steel Castings Corp. 


Plates. 
American Rolling Mill Co. 
Bethlehem Steel Co. 
Carnegie Steel Co. 
Tnternational Nickel Co. 
National Malleable & Steei 
Castings Co. 


Plates, Boiler, Firebox, etc 
Carnegie Steel Co. 


Plates. Iron and Steel 


of America 


Milling Machines, Slab. 
Ingersoll MiMing Co. 
Newton Works of Consoli- 

dated M Machine Tool Corp. 
Ol 
Niles Tool Works Co. 

Milling Machines, Tread 

Newton Works of Consoli- 
dated Machine Tool Corp 
of America. 


Milling Machines, Universal. 
Brown & Sharpe Mfg. Co. 


Milling Machines, Vertical 
Betts Works of Consoli- 


Flangin 
Lathes, Engine Attachments. Chambersburg e cerina 
vot Delaware ne? Corp. Machin , Woodworking and 
parch Machine: Toól: Co: Buffalo Force Co. 
Ryerson & Son, Jos. T. | Machinists’ Tools — ( 
Tools, Machinists’). 


Lathes, Extension and Gap. 
General Machinery Corp. of| Mandrels—(See Arbors and 
Mandrels). 


Delaware. 
Monarch Machine Tool Co., Manifolds, Oxygen 
Ryerson & Son., Jos. T. Milburn, Co., The Alex- 


Lathes, Journal Truing. pmen 
Betts Works of Consoli- Mea kere Zani 5 


dated Machine Tool Corp. 


Bethlehem Steel Co 
of America. Metal Cleaner. dated Machine Tool Corp.| Underwood Corp., H. B Carnegie Steel Co. ` 
General Machi Ford Co., The J._B. of America Pili r esak 
“Delaware, anery SE-OrpS Ot Oakite Products, Inc. Brown & Sharpe Mfg. Co. Beheren EA Wrought Iron R 
Manning, | Maxwell &|Metallic Packing—(See Pack-| Ingersoll Milling Mach Co.) Carnegie Steel Co. 
i Moore, Inc. ing Metallic.) Newton oe of Krpe Pilot Beams, Cast Steel. Plates, Monel Steel 
qnareh Machine Tool Co.,| micrometer Calipers — (See er pepida une orp General Steel Castings Co. International Nickel Co. 


i Pilots, Steel. 
Lathes Turret. Calipers. Micrometer). Niles Tool Works Co. peter aa Plates, Surface. 


General Steel Castings Co. 
bets Worin, of, Goasois | Mico” Heese’ co,  (Mipine Mashing, [Ping Coupier Rll ole te a a OT 
e 
of America. arp Milling Attachm Lima Locomotive Works poor T re 


Castings Co. 
Pipe Benders, Hydraulic — 
(See Bending Machines) 
Pipe Cutters — (See Cutters, 
Pipe). 


Bethlehem Steel Co. 
National Malleable & Stee! 
Castings Co. 


Platforms, Cast Steel, Car. 
General Steel Castings Co. 


ents, 
In craol Milling Machine| Lucas Machine Tool Co. 
Molding Machines. 
Rooksby & Gou E £ B. Hanna Engineering Works 
Milling Cutters. Monorail Systems. i 
Brown & Sharpe e Mig Co. iting Corporation. 


Brown & Sharpe Mfg. Co. 
Bullard Co., The. 
ones & Lamson Mach. Co. 
onach Machine Tool Co.. 
e. 


Line Shaft. Pipe Outing and Threading 


: ` | Motors Electric M Plugs, Fusible 
SKF Industries, Inc. Taane Pip Pac Mach | General Electric Co. Lands "Machine Co., Inc.| Lunkenheimer Co. 
Locomotive Exhaust Steam Tool Co. Westinghouse Elec. & Mfg.| Manning, Maxwell & 
The Susetheater Co. wesc filing she ot the | M ER paa P'aseraoil-Rand, Co. 
odern Tool Works of the | Multiple (See lin 
Locomotive — Feed Water Consolidated Mach. Tool Machines, Multiple Spin Pipe Pitters Ti Tooli: Worthington. Pump & Ma 
_ Heaters Corp. of America. dle). Williams Tei Corp. ‘ios. 
The Superheater Co. National Twist Drill Co. Multiple Punches — (See Pipe Fi Pneumatic Drillse—(See Dril- 
Worthington Pump & Ma-| Niles Tool Works Co. Punching Machines, Mul- |“ ' e Finnes Co.. E. M ing Machines, Portable, 
chinery Co. Milling Machines, Automatic. tiple). Lunkenheimer Co. Pneumatic). 
Pecos Frame Drilling)” Brown & Sharpe Nails, Copper Covered Walworth Co. 
Gidding & Lewis Mach,| Ingersoll Milling Mach. Co. "Page Steel & Wire Co Pipe Joint Compound. Pneumatic iae Welders) 
keel, Se: Milling Machine, Car, | Reading Iron Co. us Graphite Co. Pa ee gor deri EN 
eneral Machinery Ci f| Ren Drass, Nails, Cut. Pi Steel. Signal eumatic Grin A 
Delaware. orp- Ol! Morton Mfg. Co. | Reading Iron Co. National Tube Co. Grinding Machines, Port- 


able, Pneumatic). 
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endurance 
record 


Frisco 
ows 


A Z350 mile run without 
drawing the fire! 


Locomotive No. 4113 of the St. Louis and San Francisco Railroad is now the 
world’s endurance record holder, having recently completed the remarkable 
run of 7,350 miles in 26 days without having its fire knocked. This is over 
double the mileage of the former record, and officials of the company stated 
that the endurance run would have continued except for a United States 
Department of Commerce regulation providing that all locomotives shall 
undergo federal inspection and be placed in the shop every 30 days. 

During the 26 days of the run the engine consumed 1,171,466 gallons of 
water, 1,516,425 lbs. of coal and handled a total of 15,509,812 gross ton 
miles. A thorough inspection on completion of the test showed the engine 
to be in good condition. 

In establishing such a remarkable record as this, efficient crews, de- 
pendable fuel and good lubrication were of course essential—yet a large 
portion of the credit must go to the equipment of the locomotive, more 
especially the boiler tubes and locomotive piping. Only the highest 
quality tubes and piping could hold up in such a rigid service test. It 
was a sound, conclusive proof of the all-around worth of NATIONAL- 
SHELBY Boiler Tubes and NATIONAL Pipe with which this engine 
was equipped—the same demonstrated qualities that have made 
NATIONAL-SHELBY Tubes — 


AMERICA’S STANDARD BOILER TUBES 
Ask for Bulletin No. 12 


NATIONAL TUBE COMPANY 


Frick Building, Pittshurgh, Pa. 


SUBSIDIARY OF UNITED STATES STEEL. CORPORATION 
PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES: 


AMERICAN BRIDGE COMPANY CARNEGIE STEEL COMPANY ILLINOIS STEEL COMPANY THE Loraw STEEL COMPANY 
AMERICAN SHEET AND TIN PLATE COMPANY CYCLONE FENCE COMPANY MINNESOTA STEEL COMPANY TENNESSEE COAL, IRON & R. R. COMPANY 
AMERICAN STEEL AND WIRE COMPANY FEDERAL SHIPBUILDING AND Dry Dock COMPANY NATIONAL TUBE COMPANY UNIVERSAL PORTLAND CEMENT COMPANY 


Pacific Coast Distributors—United States Steel Products Company, San Francisco, Los Angeles, Portland, Seattle, Honolulu. Export Distributors—United States Steel Products Company, New York City 


Pacumatie Hammers — (See 
Hammers, Pneumatic). 
Pneumatic Loco Turntable 
Motor — (See Motors, 
Pneumatic Turntable). 


Pneumatic Riveters — (See 
Hammers, Pneumatic) 


Pneumatic Tools. 
Buckeye Portable Tool Co. 
Cleveland Pneumatic Tool 


Independent Pneumatic Tool 


Ingersoll-Rand Co. 


Pointing Machines. 
Landis Machine Co., Inc. 


and Posts, Tubular 


t 
National Tube Co. 


Portable Electric Drilling 
Machines—(See Drilling 
Machines, Electric). 


Perens Electric Grinder — 
Grinding Machines, 
Electric). 


Portable Floor Cranes—(See 
Cranes, Portable). 


Pertable Tools. 
Rooksby & Co., E. J. 
Underwood Corp., H. B. 


Power Reverse Gears — (See 
Reverse Gears, Power). 


Preheating Apparatus 
Milburn Co., The Alex- 
ander. 


Presses, Arbor. 
Chambersburg Engineering 


Co., The 


Poles 


0. 
Watson-Stiliman 


Presses, Banding. 
Chambersburg Engineering 


Wateon-Stillman Co., The 
Presses, Bending or Straight- 


ening. 
Chambersburg Engineering 


Presses, Bushing. 
Chambersburg Engineering 


General Machinery Corp. of 
Delaware. 

Lucas Machine Tool Co. 

Watson, Stillman Co., The. 

Wood & Co.. R. D. 


Presses; Sank mC Th 
atson-Stillman è 
Wood & Co., RD.” "S 


Presses, Flanging—Hydrauli 
Chambersburg Engaeering 


Watson-Still Co., Th 
Wood & Co. R. D. pe 


Presses, Forging. 

Chambersburg Engineering 
o. 

General Machinery Corp. of 
Delaware. 

United Eng. & rae o 

Watson-Sti Imani co: es 

Wood & Co.. R 


Presses, Hydraulic. 
Chambersburg Engineering 


General Machinery Corp. of 
Delaware. 

Seller & Co., Inc., Wm. 

United Eng. & Fary. Co. 

Watson-Stillman Co., The. 


Presses, Wheel. 
Chambersburg Engineering 


bsa Machinery Corp. of 

Delaware. 
Watson-Stillman a The. 
Wood & Co.. R. D 


Pumps and Pumping Machin- 


ery. 
Bufalo Forge Co. 
Chambersburg Engineering 


Pumps, Hydraulic. 
American Engineering Co. 
Ingersoll-Rand Co. 
Waton me Co., The. 

o. 
Worthington Pump ‘& Me 
chinery Co. 
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Pumps, Of] and Lubricant. 
Brown & Sharpe} Mig. Co. 
Ingersoll-Rand 


Panching < and soe Ma- 


Bane Forge Co. 
Chambersburg Engineering 


Co. 
Cleveland Punch & Shear 


Hilles & Jones Works oí 
Consolidated Mach. Tooi 
Corp: of America, 

Pels & Pa as Hey 

Wood 


Punching Machias, Combined 
Punch, Shear and Cope. 

Buffalo gorge Co. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp: of America. 

Pels & Co. Henry. 


Punching Machine, Horizon- 


Buffalo Forge Co. 

Hilles Jones Works of 
Consolidated Mach. Too 
Corp. of America. 

Pels Co., Henry. 


Punching Machine, Universal, 
ombin with Plate, 
Shear, Bar, Angle and 
Tee Cutter. 

Buffalo Forge Co. 
Pels & Co., Henry. 

Punching Machine, Vertical 

Buffalo Forge Co. 
Cleveland Punch & Shear 
Works Co., The. 
Pels & Co.. "Henry. 
Punching Machines, Multiple. 
Buffalo Forge Co., 


Cleveland Punch & Shear R 


Works Co., The. 
Hilles & Jones Works of 
Consolidated Mach Tool 
Corp. ot America. 
Pels & Co.. Henry 


Pyrometers, Superheated 
Steam. 


Superheater Co., The. 
Quartering Machine. 
General Machinery Corp. of 
Delaware. 
Radial Buffers. 
Franklin Ry. Supply Co. 


Rail. 
Bethlehem Steel Co. 
Rail Benders, Portable 
Q. Cc. . The 
Rail. Guard. 
Bethlehem Steel Co. 
Circular (Port- 
able). 


Q. & C. Co., The. 

Rail Reclaiming Equipment. 
Gidding ee ewis Mach. 
Tool 

Railway ae lies 

Q. & C. Ca oo 

Reamer Holders. 

McCrosky Tool Corp. 
Landis Machine Co. 
Reamers. 


Brown & Sharpe Mfg. Co. 
McCrosky Tool Co. 
Reamers, Expanding. 
Davis Boring Tool Co. 
McCrosky Tool, Co. 
Reamers. Solid. 
Brubaker & Bros., W. L. 
Refrigerators. 
wae Railway Appliance 
o. 
Regulators (Oxygen 
Acetylene) 
Milburn Co., The Alex- 
ander. 
Repair Clamps, Air Hose— 
(See Clamps, Repair) 
Replacers 
. & C. Co., The. 
Reverse Gears, goner 
Barco Mfg. Co. 
Franklin Ry. Supply Co. 
Rivet Cutters. 
(See Cutters, Rivet) 
Rivet Headers. 
National Machinery Co., 
e. 
Rivet Heaters, Electric. 
General Electric Co. 


and 


t 
l Rivet Heaters, Oil 


Buffalo Forge Co. 
Morton Mfg. Co. 
Rivet Making Machines 
cme Machinery Co., The 
Ajax Machinery Co. 
National Machinery Co. 
Rivet Sets. 
Cleveland Punch . Shear 
Works. ee 
Carpenter Steel Co., The, 
Ingersoll-Rand 


Riveters, Compression. 
Hanna Engineering Works. 


Riveters, Hydraulic. 
Allen Co., John F. 
oe Engineering 


Works. 
O., The. 
D. 


Hanna Engineerin 
Watson-Stillman 
Wood & Co., 


Riveters, Pinch Bug. 
Hanna Engineering Works. 


Riveters, Pneumatic — (See 
Hammers, Pneumatic). 


Riveting Hammers. 
Independent Pneumatic Tool 
o. 
Ingersoll Rand Co. 
Riveting Machines. 
Chambersburg Engineering 
Hanna Engineering Co. 


Rivets. 
Burden Iron Co. 


Rod Shears. 
National 
he. 


Machinery Co., 


ods. 
Page Steel & Wire Co. 


Rods, Monel Metal Nickel. 
International Nickel Co. 


Rods, Stainless Steel, 
Carpenter Steel Co. 


Rods and Wire, Welding— 
(See Welding Rods). 


Rolls: nending and Straight- 


Bae Forge Co. 

Cleveland Punch & Shear 
Works Co., The. 

General Machinery Corp. of 
Deewar 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 


Rolls, Reclaiming. 
Ajax Manufacturing Co. 


Roundhouse Blower Line 
Joints. 

Barco Mig C 

Franklin Ry. Supply Co. 


Rules—Scales. 
Brown & Sharpe Mfg. Co. 
Starrett Co., The L. S. 


Rust Preventive. 
Dearborn Chemical Co. 
Oakite Products, Inc. 

Safe Ends. 

National Tube Co. 

Sand Rammers. 
Independent Pneumatic 

‘ool Co. 
Ingersoll-Rand Co. 
Sanders & Polishers, 
able Pneumatic. 
Buckeye Portable Tool Co. 

Saws, Hack. 
Starrett Co., The L. S. 

Saws, Portable Pneumatic 
Ingersoll Rand 

Saws, Portable Rail 
Q. & C. Co., The. 

Saws, age 
Newton Works. of Consoli- 

dated Machine Tool Corp. 
of America. 

Screw Drivers, Portable Pneu- 


Port- 


matic. 
Buckeye Fortable Fool Co. 
Screw Machines, Automatic. 
Brown & Sharpe Mfg. Co. 
Screw Machines, Plain and 


an 

Brown & Sharpe Míg. Co. 

Jones & Lamson Machine 
o. 
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Screw Machine Tools and 


ent. 
Jones Lamson Machine 


Screw Plates. 
Brubaker & Bros., W. I. 


Screw Machines, Wire Feed, 
Brown & Sharpe Mig. Co. 


Screws, Hardened Metallic 


rive. 
Parker Kalon Corp. 
Screws: Hardened, 


etal. 
Parker Kalon Corp. 


Seaming Machines. 
Quickwork Co., The. 


Shafting, Steel Tu 
National Tube C bing. 


Shapers. 
Consolidated Machine Tool 
Corp. of America. 
General Machinery Corp. of 
Delaware. 
Morton Mfg. Co. 
Shapers, Draw Cut, Frog and 
Switch. 
Morton Mfg. Co. 
Shapers, Draw Cut, 
rame. 
Morton Mfg. Co. 
Shapers, Draw Cut 


are. 
Morton Mfg. Co. 
Shapers, Draw Cut Railroad. 
orton Mfg. Co. 
Shapers, Draw Cut Roll Wab- 


ble. 
Morton Mig. Co. 
Shapes, Structural. 
Carnegie Steel Co. 
Shearing and Flanging Ma- 
chines, Combin 
Quickwork Co., a, 
Shearing and Jo ling Ma- 
chines, Combined. : 
Quickwork Co., The. 
Shearing Machines, Angle. 
Buffalo Forge Co. 


Sheet 


Motor 


Plow 


Cleveland Punch & Shear 


morke Co., The. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 

Pels & Co.. Henry. 


Shearing Machines, Bar Iron. 
Chambersburg ngineering 


Cleveland Punch & Shear 
orka Co., e. 

Hilles Jones Works of 
Consi ea Mach. Tool 
Corp. of America. 

Pels & Co.. Henry. 


Shearing Machines, Bevel. 

Cleveland Punch & Shear 
Works Co., The. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 

Quickwork Co.. The. 

Shearing Machines, Billet. 

Pels & Co., Henry. 

Shearing Machines, ea 

Cleveland Punch Shear 
otk Co.. The. 

Hilles & Jones Works of 
Consolidated Mach. Tool 
Corn. of America. 

Pels & Co.. Henry. 

Shearing Machines, Metal- 
Slittin 
Pels & &. i Heng: 
Quickwork Co. he. 
Shearing Machines. Plate. 

Cleveland Punch & Shear 
Works Co.. The. 

Quickwork Co.. 

Pels & Co.. Henry. 

Shearing Machines, Rotary. 
Rotary Bevel, and Ro- 
tary Splitting. 
Quickwork Co., The 
Shears, Beveling. 

Quickwork CS, The. 
Shears, Beveling Top 

Bottom. 

Quickwork Co., The. 
Shears. Circle. 

Quickwork Co., The. 
Shears. Circle and renee 

Quickwork Co., The. 
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Shears. Plate. 
Pels & Co., Henry 
Quickwork Co. Th The. 


Shears, Flats, Sheet-Metal, 


nie Jones Works of 
Consolidated Mach. Tool 
Corp. of America. 

Quickwark mee The. 


Shears, Rotary, tary Seia - 
E. 


cle and Ee 
Quickwork Con T 
Shears, Shearing a Wie 
dikwork Gon 
Quickwork Co., The. 
Shears, Sheet-Metal. ` 
Quickwork Co., The. 


Shears, Shere Metal R 
Quickwork Co., or 


Sheets, Annealed, ae Gal- 
vanize 
American Rolling Mill Co. 


Sheet Metal Machinery. 
Quickwork Co., The. 


Sheet Steel — (See Steel 
Sheet. 


Sheets, Monel Metal Nickel. 
International Nickel Co. 


Sheets, Steel. 
Bethlehem Steel Co. 


Signal Pipe, Wrought Steel 
ationa Co. 
Reading Tron Co. 


Skid Shoes, Rail 
Q. & C. Co., The. 


Slag, Blast Furnace. 
arnegie Steel Co. 


Slotting Machinery, Frame 
Betts Machine 
Sellers & Co., Inc., Wm. 


Slotting Machines. 

Betts Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Maxwell & 
ne. 


Manning, 
Moore, 

Newton Works of Consoli- 
dated Machine Tool Corp. 
of America. 

Sellers & Co., Inc., Wm. 


Small Tools. 
Cleveland Punch & Sbear 
Works Co., The. 


Snow ae Device 
Q. Co., The. 


Snow Pom 
Q. & C. Co., The. 

Special Machin 

Betts Works of Consoli- 
dated Machine Tool Corp. 


of America. 
Gidding & Lewis Mach. 


1 Co. 
Ingera J Milling Machine 


Lucas Machine Tool Co. 
Newton Works of Consoli- 
dated Machine Tool-Corp. 
of America. 
Underwood Corp., H. B. 
Whiting Corporation. 
Splice Bars, Angle. 
Bethlehem Steel Co. 
Carnegie Steel \. 
Splitters, Nut 
Porter, Inc, H. K. 
Spraying Machine, Paint — 
See Paint Spraying 
quipment). 
Spring Banding presa, Hy- 
draulic — (See Presses, 
Banding). 
Spring Plates and Seats 
Ping Pla Malleable & Steel 
Castings Co. 
Spring Sho Machinery: 
stood k, oF an 
rings, Car ngine. 
P American Steel Foundries. 


S . Combination, 

o Brown & Sharpe Mfg. Co. 
ueezers, 
Porter, Tes. H. K. 

Staybolt and Bolt Turning 
Y Threadi ding Machines. 
Consolidated Machine Tool 

Corp. of America 
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CARAN Eye Or On Them Even If They 
Need No Maintenance 


THE railroad man who plays safe feels 
the need of occasional inspection of his 
roller bearings, if only for peace of mind. 

SLF Journal Bearings are readily ac- | 
cessible. 

No long, complicated shop job is neces- 
sary for a complete examination of rollers 
and races. 

Remove a few bolts and take off the 
journal box—by hand. 


SKF INDUSTRIES INCORPORATED, 40 East 34th Street, New York, N. Y. 


SKF JOURNAL BEARINGS 


There the whole bearing lies exposed to 
view. It need not be stripped to its various 
elements to permit a detailed inspection of 
\ every part of the bearing. When on the road 
SSF Journal Bearings run without atten- 
tion. When in the shop for class repairs, 
attention is made easy, time and money is 
saved. 

It is easy to keep track of LSL" Journal 
Bearings. 


2413 


Staybolt Bars 
urden Iron Co. 


Staybolt Drivers ‘ 
independent Pneumatic Tool 


Ingersoll-Rand Co. 
Landis Machine Co., Inc. 


Staybolt Iron — (See Iron 
Staybolt) 


Staybolt, Steel. 
Burden Iron Co. 
Staybolt Taps. 
lannery Bolt Co. 
Staybolt Testers, Flexible 


(Elect. Contact). 
Flannery Bolt Co. 


Staybolts F 
American Locomotive Co. 
Bethlehem Steel Co. 
Flannery Bolt Co. 


Stay Tubes. 
ational Tube Co. 


Steam Chests. 
Franklin Ry. Supply Co. 


Steam Gages — (See Gages, 
Steam). 


Steam Hammers—(See Ham- 
mers, Steam Forging). 
Steel, Alloy 
Bethlehem Steel Co. 
Carnegie Steel Co. 
Carpenter Steel Co., The. 
Central Alloy Steel Co., 


he 
S. K. F. Industries. 
Timken Roller Bearing Co. 


Steel, Carbon. 
Carnegie Steel Co. 
S. K. F. Industries. 
Timken Roller Bearing Co. 


Steel, Die. 


S. K. F. Industries. 
Timken Roller Bearing Co. 


Steel Firebox 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Steel, Heat Treated. 
Carpenter Steel Co., The. 
Bethlehem Stee! Co. 

Steel, High S Tool. 
Timken Roller Bearing Co. 


Steel, Stainless. 
Carpenter Steel Co., The. 


Steel, Structural, 
Bethlehem_ Steel Co. 
Carnegie Steel Co. 


Steel Sheets 
Central Alloy Steel Corp. 


Steel, Tool. 
. F. Industries. 


Skat, Underfeed Mechani- 


cal. 
American Engineering Co. 


Cocks (Lubricatin 

art Mfg. Co., E. iP 

Straightening Rolls — (See 
olls, Bending and 
Straightening). 


Strip, Hot or Cold Rolled. 
American Rolling Mill Co. 


Stud Setters, Self-Opening 
Geometric Tool Co. 
Modern Tool Works of the 

Consolidated Mach. Tool 
Corp. of America. 


Superheated Steam Pyrome- 
t 


ers ; 
Superheater Co., The 


Superheater Pipes. 
ational Tube Co. 


Superheaters, || Locomotive 
uperheater Co., The. 


Surface Plates. 
Brown & Sharpe Mfg. Co. 


St 


Syphons. Locomotive 
ocomotive Firebox Co. 


Tables. Transfer. 
Whiting Corporation. 


Tanks, Air, Gas, Oil, Water. 
Bowser & Co., Inc., S. F. 


RAILWAY MECHANICAL ‘ENGINEER 


Tapping Machines and At- 
tachments. 
Acme Machinery Co., The 
Geometric Tool Co., The. 
National Machinery Co. . 


Taps and Dies 
rubaker Bros, 
Landis MS&hine Co 
Taps, Collapsing. 
Geometric Tool Co., The 
Landis Machine Co. 
Modern Too! Works of the 
Consolidated Mach. Tool 
Corp. of America. 


Taps, Staybolt. 

Brubaker & Bros., W. L. 
Technical Books — Railway 
and Marine. 
Simmons-Boardman Pub- 

lishing Co. 


Telephone Service. 
American Telephone 
Telegraph Co. 


Testers, Boiler. 
Sellers & Co., Inc.. Wm. 
Testers, Staybolt—(See Stay- 
bolt Testers). 
Testing Machines, Gear Tooth 
Brown & Sharpe Mfg. Co. 
Testing Machines, Drop— 


(See Drop Testing Ma- 
chines). 


Thread Cutting Machines, 
Bol 


t 
Acme Machinery Co., The 
Thread Cutting Machine, Pipe 
l.andis Machine Co., Inc. 
Williams Tool Corp. 
Thread Millers—(See Milling 
Machines, Thread). 


Threading Machines, 


matic. 
Brown & Sharpe Mfg. Co. 
Threading Machine, Bolt and 


Stud. 
Buffalo Forge Co. 
Cleveland Automatic Ma 
chine Co., The. 
Geometric Tool Co., The 
Landis Machine Co., Inc. 
Williams Tool Corp. 


Threading Tools—(See Tools. 
Threading). 
Throttles, Locomotive, 
American Throttle Co. 


Tie Wires. 
Page Steel & Wire Co. 


Ties, Steel. 
Carnegie Steel Co. 


Tire garing and Boring 
Mills—(See Boring Ma- 
ehines, Tire) 


Tools, Boilermakers’ 
Brubaker & Bros., W. L. 
Carpenter Steel Co., The. 
Ingersoll-Rand Co. 


Tools, Boring, Expansion. 
Davis Boring Tool Co. 


Tools, Boring Mill. 
O. K. Tool Co. 


Tools High Speed Steel 
Bird-Archer Co., The. 


Tools, Inspection. 
Brown & Sharpe Mfg. Co. 


Tools, Machinists’ 
Brown & Sharpe Mfg. Co. 
Starrett Co.. The L. £ 


Tools, Lathe. 
O. K. Tool Co. 


W. L.. 
., Inc. 


& 


Auto- 


Tools, Planing. 
O. K. Tool Co. 


Tools, Shaper. 
O. K. Tool Co. 


Tools, Shop. 
O. K. Tool Co. 


Tools. Threading (See also 
Dies, Threading, Self 


pening). 
Cleveland Automatic Ma- 
chine Co. The. 
Landis Machine Co. Inc. 


Torches, 
Morton Mfg. Co. 


Torches, Weldin: 
tin 


g and 
paratus). 


Tractors, Industrial Electne 
Baker-Raulang Co. 


(See Cut- 
elding Ap- 


Transmission 
SKF Industries, Inc. 


Transmission, Silent Chain— 
(See Chain Drive). 


Traverse Shapere—(See Shap- 
ers, Traveling Heaters. 


Trolley Systems. 
Whiting Corporation. 


Trolleys, I-Beam, 
Hanna Engineering Works. 


Truck Bolsters—(See Bolsters 
Car). 

Trucks, Car and Locomotive 
American Steel Foundries. 
General Steel Castings Corp. 
Franklin Ry. Supply Co. 


Trucks, Electric. 
American Locomotive Co. 
Baldwin Locomotive Wks., 


The. 
Chisholm-Moore Mfg. Co. 
Trucks, Electric Storage Bat- 
tery. 
Baker-Rauling Co. 
Trucks, Frame, Cast Steel. 


American Steel Foundries. 
General Steel Castings Corp. 


Trucks, Industrial Electric. 
Raker-Raulang Co. 
Whiting Corporation. 


Trucks, Trailer. 
Franklin Ry. Supply Co. 


Trucks, Welding 


Milburn Co., The Alex- 
ander. 


Tube Cleaners. 
Roto Co., The. 


Tube Cutters—(See Cutters, 
Flue 


Tube Expanders 
Flue anders). 


Tubes, Boiler. 
Bethlehem Steel_ Co. 
National Tube Co. 


Tubes, Charcoal Iron. 
Bethlehem Steel Co. 


Tubes, Nickel 
International Nickel Co. 


Welded and 


National Tube Co. 
S. K. F. Industries. 
Timken Roller Bearings Co. 


Turbines, Hydraulic. 
Worthington Pump & Ma- 
chinery Corp. 


(See 


Turbines, Steam. 
Buffalo Forge Ca. 


Turbo-Generators. 
General Electric Co. 


Turntables, Industrial Rail- 


way. 
Whiting Corporation. 
Turret Forming Machines. 
Automatic. 
Brown & Sharpe Mfg. Co. 


Turret Lathes—(See Lathes, 
Turret). 


Twist Drills — (See Drills. 
Twist.) 


Underframes, Tender, Cast 


teel. 
General Steel Castings Co. 


Unions, Pipe. 
Dart Mfg. Co., E. M. 
Lunkenheimer Co. 
Walworth Co. 


Universal Grinding Machines 
(See Grinding Machines 
Universal). 


Upsetting Machines — (See 
Forging Machines). 


Hydraulic 


Upsetting Presses, 
Engineering 


Chambersburg 


o. 
Watson-Stillman Co., The. 


Valve Disc 
Garlock 


Valves. 
enkins Bros. 
unkenheimer Co. 
Walworth Manufacturing 
o. 


Valves, Ball Check. 
Lunkenheimer Co. 


Valves Blower and Blow Ofi. 
Ashton Valve Co. 
Lunkenheimer Ca, 
Walworth Co. 


Valves, Bypass. 
Lunkenheimer Co. 


Valves, Driftin 
Franklin Ry 


Valves, Gate. 
Lunkenheimer Co. 
Walworth Co. 


Valves, Globe. 
(oes Bros. 
unkenheimer Co. 
Walworth Co. 


Valves Hydraulic. 
Chambersburg Engineering 


o. 

Lunkenheimer Co. 
Walworth Co. 
Watson-Stillman Co... The 


Valves, Injector Check and 
Angle Steam. 
Sellers & Co., Inc., Wm. 
Valves, Piston. 
Franklin Ry. Supply Co. 


Valves, Pop, Safety and Re- 
lief. 


Ashton Valve Co. 

Lunkenheimer Co. 

Manning, Maxwell 
Moore, Inc. 


Valves, Rubber Pum 
Garlock Packing Co., The 


Valves, Shop Air Line. 
Cleveland Pneumatic Tool 


ry 
Packing Co., The 


g 
Supply Co. 


& 


o. 
Lunkenheimer Co. 
Walworth Co. 


Valves, Throttle. 
Bradford Corp., The. 
Lunkenheimer Co. 


Valves, Water. 
Lunkenheimer Co. 


Ventilating Systems. 
Buffalo Forge Co. 


Ventilators, Shop. 
Wine Railway Appliance 
0. 


Vibrators, Pneumatic. 
Hanna Engineering Works 


Vises, Milling Machine. 
Brown & Sharpe Mfg. Co. 


Vises, Pipe. 
Walworth Co. 


Machine 


Washer Cuttin 
Machinery 


National 
The 


Washer Machines i 
National Machinery Co., 
The 

Washers. 

National Malleable & Steel 
Castings Co. 

Washers, Lock 

National Malleable & Steel 
Castings 


Water Columns. 
Lunkenheimer Co. 


Water Cages and Alarms. 
Lunkenheimer Co. 


Co., 


Water Softeners. 
Dearborn Chemical Co. 


Water, Softening and Purify- 
ing. 
Bird-Archer Co. 
Dearborn Chemical Co. 


Water Treatment. 
Dearborn Chemical Co. 
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Wedges, Automatic. 
Franklin Ry. Supply Co. 


Wedges, Journal Box. 
National Malleable & Steel 
Castings Co. 


Weed Burners. 
General Steel Castings Corp. 


Welding and Cutting Appa- 
ratus—(See Cutt: and 
Welding Apparatus). 


Welding Machines, Electric. 
General Electric Co. 
Westinghouse Elec. & Mfg. 

o. 
Welding, O xy -acetylene 
Process 
Milburn Co., The Alex- 
ander. 


Oxweld Railroad Service. 


Welding Rods and Wire. 
Milburn Co., The Alex- 


ander. 
Page Steel & Wire Co. 
Oxweld_ Railroad Service 
Co., The. 


Wheel Centers, Driving 
American Steel Foundries. 
General Steel Castings Corp. 


Wheel Presses, Aa 
(See Presses, Wheel). 


Wheels, Buffing 
Hunt & Son, C. B 


Wheels. Car and Locomotive 
American Steel Foundries 
Bethlehem Steel Co. 
Carnegie Steel Co. 

Lima Locomotive Works. 


Wheels, Grinding — (See 
Grinding Wheels). 


Wheels, Mine Car. 
Carnegie Steel Co. 


Wheels, Steel. 
Carnegie Steel Co. 

Whistles, Locomotive 
Ashton Valve Co. 
Lunkenheimer Co. 

Wire, Copper Covered Steel 
Page Steel & Wire Co. 


Wire, Electrical 
Page Steel & Wire Co. 


Wire, Kenang 
Page Steel Wire Co. 


Wire, Galvanized 
Page Steel & Wire Co. 


Wire, Guy. 
Page Steel & Wire Co. 


Wire, Insulated 
Page Steel & Wire Co. 


Wire, Link Fabric, 
Page Steel & Wire Co. 


Wire, Link Panel Partitions 
Page Steel & Wire Co. 


Wire, Mill Products. 
Page Steel & Wire Co. 


Wire Nail Machines 
Nátional Machinery Co.. 
e. 


Wire, Steel 
Page Steel & Wire Co. 


Wire, Stainless Steel 
Carpenter Steel Co., The. 


Wire, Strand N 
Page Steel & Wire Co. 


Wire, Telephone and Tele- 
graph. . 
Page Steel & Wire Co. 
Wire, Weatherproof. 
Page Steel & Wire Co. 
Wire, Bond 
Page Steel & Wire Co. 
Wiring Machines. 
Quickwork Co.. The 
Wrenches, Chain, Monkey. 
Pipe. 
Walworth Co. 
Wrenches, Open End 
McKaig Hatch, Inc. 


Wrought Iron. 
Highland Iron & Steel Co. 
Wrought Iron Research 
Assn. 
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know the 
durability of 
WROUGHT IRON 
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27 years’ exposure to brine and salt air 


OU have before you a wrought 
iron ‘“‘backing chain” twenty- 
seven years old. 

Chains made of other metals, 
when tried on the marine railways 
of Henry B. Nevins, Inc., at City 
Island, New York, corroded and 
went to pieces in from one to six 
years. The sharp and cruel attack 
of brine and salty air on naked 


metal, and the incessant grind and 
strain to which they were sub- 
jected, quickly destroyed them. 
The veteran before us, though 
no heavier nor stronger at the 
outset than the chains that failed, 
is still in use after its twenty-seven 
years. Only genuine wrought iron, 
with its fibred toughness and its 
fine intermixture of protective 
slag, could long endure in this 
work of hauling vessels up out of 
the sea for repairs. ; 

All the important navies and 
steamship companies of the world 
are large users of wrought iron for 
chains, anchors, pipe, and other 
equipment. 

Not only for marine service, but 
under widely varying conditions 
inland, the rust resistance of good 
wrought iron is valued more and 


r 


more as experience accumulates. 

Wherever corrosion or fatigue 
must be reckoned with, wrought 
iron is commended by records of 
long service. In plumbing and 
heating pipes, in rivets and plates 
for ships and tanks, in chains and 
cables, in vital parts of engines 
and railway cars, in ornamental 
gates, grilles and fences, and in 
many other forms, it has won 
greatly increased favor in recent 
years. 


For desired information concerning 
any available form of Wrought 
Iron please address 


THE WROUGHT IRON RESEARCH 
ASSOCIATION 
1111 Union Bank Building 
Pittsburgh, Pa. 


Wrought Iron 


RUST -RESISTING pD SAFE © ENDURING 
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INDEX TO ADVERTISERS 


A 


Acme Machinery Co., The 
Ajax Manufacturing Co., The 
Allen Co., John F 

American Locomotive Co. 
American Rolling Mill Co. 
American Tel. & Tel. Co 
Ashton Valve Co., The 


B 


Baker-Raulang Co., 

Baldwin Locomotive Works, 
Barco Manufacturing Co 
Benjamin Electric Co. 
Bethlehem Steel Co. 


Betts Works & Consolidated Mach. Tool 
Corp. of America 


Bradford Corporation 
Brown & Sharpe Mfg. Co...........06. 
Brubaker & Bros. Co., W. L 


Bullard Co., 
Burden Iron Co., The 
Buyers’ Index 


Cardwell Westinghouse Co. 

Carnegie Stee] Co 

Central Alloy Steel Corp. 

Chambersburg Engineering Co 

Chicago Railway Equipment Co 
Cleveland Pneumatic Tool Co., The.. 
Cieyeland Punch & Shear Works Co, 


Consolidated Mach. 
America 


Dart Mfg. Co., E. 

Davis Brake Beam Co 
Dearborn Chemical Co. 
DeVilbiss Mfg. Co., The 
Dixon Crucible Co., Joseph 


E 


Eclipse Air Brush Co 


F 


Flannery Bolt Co..........0. 0. ce eee 
Ford Co., The J. B 
Franklin Railway Supply Co., Inc..... 


G 


Garlock Packing Co., The 
Gencral Electric Co 
General Machinery Corp. of Delaware... 


General Steel Castings Corp. (Common- 
wealth Division) 


Geometric Tool Co., The 
Giddings & Lewis Machine Tool Co. 


H 


Hanna Engineering Works 

Heald Machine Co., The 

Hennessy, J. J. 

Hilles & Jones Works of Consolidated 
Mach. Tool Corp. of America 

Hutto Engineering Co., Inc 


I 


Ingersoll Milling Machine Co., 
Ingersoll-Rand Co. 
International Nickel Co., Inc., The.... 


Jenkins Bros, 
Jones & Lamson Machine Co 


K 


Key-Bolt Appliance Co 


L 


Landis Machine Co., Inc. 
Landis Tool Co 

Lima Locomotive Works 
Locomotive Firebox Co. 
Lucas Machine Tool Co 
Lunkenheimer Co., The 


M 


Manning, Maxwell & Moore, Inc. 
McKaig-Hatch, Inc 
Micro Machine Co 


Modern Tool Works of Consolidated 
Mach. Tool Corp. of America 


Monarch Machine Tool Co., The 
Morton. Manufacturing Co 


N 


National Machinery Co., The 
National Malleable & Steel Castings 


National Tube Co 


Newton Works of Consolidated Mach. 
Tool Corp. of America 


Niles Tool Works Co., The 


O. K. Tool Co., Inc 

Oakite Products, Inc 

Ownership, Statement of 

Oxweld Railroad Service Co., The 


Page Steel & Wire Co. 


Parker-Kalon Corp. ............-00008 37,41 


Pels & Co., Henry, Inc 


Quickwork Co., 


Reading Iron Co. 

Reliance Machine & Stamping Works... 
*Rooksby & Co., E. J 

Roto Co., The..........eceeee Telas a 


S 


Sellers & Co., Inc., Wm 
S. K. F. Industries, Inc 
Smooth-On Mfg. Co 
Standard Electrical Tool Co 
Starrett Co., 

Sullivan Machinery Co. 
Superheater Co., The 


T 


Thompson Grinder Co., 
Timken Roller Bearing Co., 


U 


Underwood Corp., H. B 
United Engineering & Foundry Co. 
‘United States Graphite Co., The 


Walworth Company 

Watson-Stillman Co., The 

Westinghouse Air Brake Co 
Westinghouse Friction Draft Gear Co... 
Whiting Corporation 

Williams Tool Corp 

Wine Railway Appliance Co, The 


Worthington Pump & Machinery Corp... 
Wrought Iron Research Assoc......-+++ 
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VERY man concerned 

with locomotive oper- 

ation will find these publi- 
cations of interest. 


One is a 32-page illus- 
trated Bulletin describing 
the Worthington Loco- 
motive Open Feedwater 
Heating Equipment... 
single-unit and three-unit 
types... and containing 
detailed information on 
its abilities and perform- 
ance records. 


The other is the Type 
“S” Instruction Manual 
which covers the opera- 
tion and maintenance of 
the three-unit equipment. 
It is illustrated with dia- 
grams identifying every 
part. 

Both books are written in simple understandable language and 
are divided into sections, so arranged as to give the greatest 
amount of information in the least possible time. 


PUMPS May we send you copies? Just fill in and mail the coupon below. 
COMPRESSORS 
CONDENSERS WORTHINGTON PUMP AND MACHINERY CORPORATION 
“a: . we , 
ESSES in Mag reeudve Otices: 2 Park Avenue, New York, N.Y. e NAM 
DIESEL ENGINES GENERAL OFFICES: HARRISON, N. J. 
nr rn Si Sales Offices: 
GAS ENGINES Reston’ Cincinatti Denver Houston New Oriana Pitisburrb > Sait Lake Chy Tulon” 
Buffalo Cleveland Detroit paa City New York St. Louis San Francisco Washington 
FEEDWATER HEATERS Branch Offices or Representatives in Principal Cities of all Foreign Countries 
WATER, OIL and 
GASOLINE METERS 
Y 
H-16 Literature on Request 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
Harrison, N. J. Date .. 


Gentlemen: — I shall be glad to have a copy of your Bulletin W-220-B2 Tiad Instruction a Naod 
W-220-E1A, dealing with Worthington Locomotive Open Feedwater Heating Equipment. 


Hutto Grind 


“the factory way” 
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; A Model “BT” Grinder 
Ideal for small bores 
n" ue 
1%" to 1%" in diameter 
There are dozens of uses in a railroad As a tool room requisite this new Hutto 
shop for the new Hutto Model “BT” Grinder is especially useful for taking out 
Cylinder Grinder.—It- is portable—Any tight spots in hardened bushings et cetera. 
standard half-inch electric drill fur- Our engineering facilities and experi- 
nishes more than ample power— and ence are at your service at all times 
any operator can make worn bushings >? without obligation on your part and an 
straight and round — doing the work analysis of internal grinding problems 
quickly, easily and economically. BL will be cheerfully undertaken. Experi- 
A micrometer adjustment affords in- $E @) enced factory representatives are al- 
stant and positive setting—and six sets ØERNE ways available to install Hutto equip- 
of stones take care of rq) j ment and properly in- 
” A 1% DlA, properly 

a range 114” to slight- | struct the operator in 
ly over 17" in diame- Wy its use upon installa- 
ter. oat | rs = tion. 

Model “BT” Grinder, in box with one set of stones $55.00 

Extra sets of stones—any size— 1 4"—1 %"— 1 4—1 $4" 4 

L PEL aL a Meads et Sees A a E e $5.00 
HUTTO ENGINEERING COMPANY I 
o G INCORPORATED 


543 Lycaste Avenue Detroit, Michigan 


| 
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UNIV. OF MICH, 
LIBRARY 


